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Preface
The American Academy of Forensic Sciences (AAFS) is a multi-disciplinary
professional organization created and maintained to provide leadership in
the
application of science to the legal system. A premier forensic science organization, its
specific objectives are to promote professionalism, integrity, competency and education,
and to foster scientific research, improvements in the practice of forensic science, and
collaboration within the many fields of forensic science.
For sixty-three years, since its founding in 1948, the AAFS has served a
distinguished and diverse membership. It comprises eleven different sections representing
the broad range of expertise and interest of its members, now numbering over 6500.
Included among them are physicians, attorneys, dentists, toxicologists, physical
anthropologists, document examiners, psychiatrists, physicists, engineers, criminalists,
educators, and digital evidence specialists. Representing all fifty US states, all ten
Canadian provinces and 61 other countries from all corners of the world, AAFS members
actively practice forensic science. In many cases, AAFS members also teach and conduct
research in the field, producing hundreds of refereed publications and books.
This collection of AAFS proceedings relating to the field of Forensic Odontology
reflects the diversity of the field, which can broadly be defined as encompassing all of
those instances where dentistry and odontology interact with the judicial system, law
enforcement, and/or death investigation. This encompasses human identification and
aging, disaster victim identification, analysis and comparison of bite injuries, abuse of
children and adults, and dental malpractice or civil litigation involving dental injury or
trauma. The authors of the abstracts contained herein represent varied experience levels,
methodological protocols, and points of view. Collectively, they epitomize the cream of
the crop in the broad field of Forensic Odontology.
The goals of the Forensic Odontology section reflect those of the AAFS as a
whole: promoting education and research in the forensic sciences, encouraging study,
improving the practice, elevating the standards, and advancing the cause, of forensic
odontology. We believe that we often learn best from the experience of our colleagues.
Toward this educational goal, this volume marks the 41st year anniversary of forensic
odontology in the AAFS. Forensic Odontology proceedings span conferences from 1991v

2011. We are committed to sharing, teaching, and presenting research of new
methodologies relating to the field of forensics, including those that are different from
our own, to challenge our thinking and elevate the depth of our commitment to equitable
scientific balance.
The editors express gratitude to the past and present AAFS leadership, especially
the AAFS staff headed by Executive Director Anne Warren and the AAFS Presidents
since 1949.
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After attending this presentation, attendees will learn more about
child dental neglect. This abuse does not involve physical infliction of
pain, but exposes nevertheless, the individuals to harm.
This presentation will impact the forensic science community
demonstrating how a disability predisposes sufferers to dental neglect
although preventive dentistry and appropriate diet greatly contribute to
better oral health.
The American Academy of Pediatric Dentistry has defined dental
neglect as the “willful failure of the parent or guardian to seek and
follow through with treatment necessary to ensure a level of oral health
essential for adequate function and freedom from pain and infection.”
Dental caries, periodontal diseases, and other oral conditions left
untreated in children will have a negative effect on nutrition and facial
growth. Dental neglect can be observed in the disabled in children and
adults with severe physical or mental disorders where personal hygiene
is the responsibility of the parents or guardians. In these individuals the
severity of the disability often results in the inability of autonomous oral
care. Parents and/or guardians should assist any the personal hygiene
which these individuals are not able to conduct alone, including brushing
teeth and appropriate diet.
To ascertain the association between patients with disabilities and
dental neglect a population study of 70 patients with severe disabilities
were observed. Dentists and dental hygienists, with the collaboration of
nurses and psychologists, visited these individuals in a rehabilitation
centre in Noicattaro (Bari) where they spend the day on educational and
rehabilitation programs. The goal of the oral examination was to assess
the condition of teeth and oral soft tissue. Parents and/or guardians were
also interviewed in order to register and evaluate cultural and
psychosocial backgrounds, together with knowledge of oral hygiene and
tooth brushing regimes.
The results of the clinical observations showed an association
between disability and dental neglect. There is evidence that having a
disability predisposes sufferers to dental neglect although preventive
dentistry and appropriate diet greatly contribute to better oral health.
Cultural attitudes and poor knowledge of basic oral hygiene appear to be
associated with dental neglect, but also insufficient provision of dental
services specifically tailored to disabled patients’ needs. Many
caregivers neglect their oral health themselves, visiting a dental office
only when in pain for emergency treatment. The Italian National Health
System provides free dental care to patients with disabilities but few
dental clinics are adequately equipped for disabled patients. Also
community dentistry is given a low priority and there seems to be
insufficient prevention and educational programs on these issues.
It is the opinion that child dental neglect is an underestimated
phenomena and that oral health professionals should increase their
knowledge of community dentistry and child maltreatment. Finally
1

families should receive specific oral hygiene instructions tailored to
those with disabilities.
Disability, Child Abuse, Dental Neglect
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After attending this presentation, attendees will understand and
appreciate how bitemarks can contribute to domestic violence
investigation.
This presentation will impact the forensic science community by
serving as a reference for those dental practitioners and other experts
who may be requested to provide a testimony before the court where
bitemarks are the main crime evidence.
Bitemarks may be discovered in association with crimes of
violence. Such evidence, left by both perpetrator and victim, has
included burglaries, domestic violence, murders, and assaults. The
domestic violence includes any form of physical, sexual, or emotional
abuse. Physical abuse can include slaps, kicks, scratches, and bites. In
some cases, bite injuries can be the principal link between the victim and
perpetrators.
The forensic dentist can assume an important role in the resolution
of these crimes, especially when bitemarks are present on the victim or
suspect’s body. In many cases these are the main physical evidence
available to investigators.
The goal of this study was to demonstrate the bitemarks prevalence
in domestic violence crimes involving physical aggression in a
Brazilian State.
Data was collected in the police station of the Woman’s Defense in
Araçatuba (São Paulo State-Brazil). Analyzing 7,550 forensic issues
from the period of 2001-2005. The collection occurred over a sixmonth period.
Once selection was complete, domestic violence assaults totaled
1,856 cases. Among these, 42 cases that included bitemarks injury
were selected.
Data was analyzed, the results reported, and organized in the
following categories: bitten victim distribution by gender and age,
bitemark distribution by location, and number of bitemarks. The results
were processed and analyzed by statistical software. A difference with a
p-value <0.05 was considered statistically significant. Percentages in
the study data were rounded out.
Forty-two cases were found involving bitemarks with a total of 56
bitemarks: 33 bitten subjects were victims (31 female and 11 male) and
9 were assailants (all male).
The mean age of the bitten population was 36 years (range 15-53
years). Sixty-nine percent (n=29) of the bites occurred within the 18 to
* Presenting Author

40 year old group. The majority number of bites cases occurred in
female in all age groups. There was a significant difference concerning
the age between the male and female victims.
In over half the cases, the violence occurred at home. On seven
incidents, the assailant was either a sister, father, mother, brother, family
acquaintances, and a boyfriend, 26.1% the perpetrator were a former
spouse, but in 57.1% the spouse was the assailant.
Comparing bitemark location reveals that 88.9% of the bites on the
assailants were unique and was most frequently on hand/fingers, while
in the violence victims 7.1% was multiple locations and 34.8% occurred
in arms. Females were bitten victims in 73.8% (n=31) of cases and the
bites were on the arms, face, and hand/finger in descending order of
frequency. Males were most frequently bitten on hand/fingers, arms,
and legs. About 80.0% of male bitemarks victims were themselves the
perpetrators of the domestic violence and around 30.1% of bite injuries
were the principal link between the victim and perpetrators.
Bitemarks can be found on all anatomical regions of the body, but
some sites are significantly more likely to be bitten, and the frequency
that an area may be bitten will vary with the crime type. Sex and age of
the victim may also impact location and bite frequency.
The results shows human bitemarks can be found at almost every
anatomical location, with the arm being the anatomical site most often
involved, although there is clearly a trend toward certain areas in
domestic violence assaults.
A bitemark could be the only piece of physical evidence linking the
suspect with the victim. In addition, among forensic practitioners, the
validity of whether or not there are unique characteristics present within
bitemarks remains controversial. In the courtroom both sides may
disagree as to whether or not a particular injury is indeed a bite mark.
Forensic Odontology, Bitemark, Domestic Violence
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After attending this presentation, attendees will understand and
appreciate how bitemarks can contribute to child abuses investigation
and violence cases.
This presentation will impact the forensic science community by
serving as a reference for those dental practitioners and other experts
who may be requested to provide a testimony before the court that
bitemarks can be the main crime evidence.
Bitemarks are circular or ovoid areas of abrasion or contusion,
occasionally with associated indentations. It may be composed of two
U-shaped arches that are separated at their bases by an open space.
Newer techniques that have enhanced bitemark identification include
application of electron microscopy and computer enhancement
techniques.
Bitemarks may be found at the scene of a crime and their analysis
has been used for many years as an aid in forensic investigation.
Bitemarks can occur on the skin of a victim or on other objects,
including foods.
In Brazil, some investigative cases involving bitemarks on skin and
bitten foodstuffs: apple, cheese, and chocolate bar, associated with
crime scenes, were used as important evidence factors which resulted in
convictions. Given this information, along with other relevant evidence,
the judge or jury is likely to find that the perpetrator of the bite also
committed the rape, murder, or other criminal act.
* Presenting Author

The goal of this presentation is to report four bitemarks cases in
Brazil.
Case 1: A seven month-old Brazilian female infant was admitted
to the Medical Center Pediatric Intensive Care Unit with multiple
injuries. A pattern of suspected abuse was established and Child
Protective Services was notified. After clinical examination, numerous
ovoid and circular pattern injuries were observed by the physician who
recognized them as human bitemarks. She immediately notified the
forensic odontology department to request a forensic bitemark
examination and photographic documentation of the injuries. Among
five suspects, the mother was determined to be the individual
responsible for the injury and during the trial, she confessed the crime.
Case 2: The “Maniac in the Park” was a famous serial killer case
in Brazil. Young female bodies were found on a forest reserve on the
out-skirts of São Paulo. The suspect in the case was a 31-year-old
motorcycle courier who confessed to raping and killing nine women.
The bitemarks on the victim contributed to his conviction.
Case 3: A domestic assault where the victim was a female. A
bitemark on the chest was the main evidence that linked the unique
suspect with murder.
Case 4: During a fight between two women, the aggressor bit the
ears of the victim. In one, there was partial removal of the ear. The
suspect denied having caused the bites, but after the assessment of the
bitemarks, was charged with injury.
The Brazilian experience showed that early recognition of bitemark
evidence can play an important role in criminal investigation. Bitemarks
cases have increasingly occurred in Brazilian territory and several cases
have been successfully solved. Some scientific research has been
undertaken using simulated bitemarks in foods and pig skin. Bitemark
evidence has been increasingly accepted by trial courts in Brazil.
Forensic Odontology, Bitemark, Skin
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Dosimetric Testing of a Hand-Held Dental
Radiation Source: Implications for Correct
and Practical Use in a Forensic Setting
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After attending this presentation, attendees will be aware of the
dosimetric testing of a hand-held dental x-ray device in both its use in a
clinical setting and on skeletal remains. Proper radiation hygiene
relative to the use of these devices will be reviewed so that the attendee
will be able to safely use these devices in a forensic setting such as a
mortuary and in the field in multiple fatality incident situations.
It has been shown that hand-held dental radiation generators emit
very little radiation to the operators when used as directed by the
manufacturers; however, the pattern of radiation emission when being
used in a traditional forensic setting where multiple adjacent persons
might be working in close quarters has yet to be plumbed. This
dosimetric study will impact the forensic science community by
showing that while the device is perfectly safe when used as directed, the
safety of this machine does not obviate the need for prudent simple
radiation hygiene measures.
A dosimetric verification human phantom with head with the oral
cavity prepared to hold dental image receptors was used to provide a
realistic test object for the measurement of scattered x-radiation in-vitro.
An image receptor was placed in the radiation phantom’s oral cavity and
the collimator was aligned in the standard fashion so that the central ray
was perpendicular to the plane of the film. All measurements were
performed at 60kV,2.5mA and 1 second exposure (390mR) to provide a
high enough primary exposure such that the accuracy of measurement of
any scatter radiation could be maximized. Operator exposure could then
2

be scaled by dividing the exposure time by a suitable factor for various
film or digital image receptors. The phantom was placed in a dental
chair in a dental operatory that had lead-lined walls. An 1800cc air
chamber and a 2026 C control unit in “integrate” mode with recent
calibration was used to measure exposure. The ion chamber was placed
at various locations relative to the x-ray generator. Extremely low
occupational exposures (7,000 images per year using F speed film) were
observed for the hand holding the x-ray generator 0.06mSv; a hand
placed on top of the phantom’s head 0.8 mSv; the operator’s eye
0.02mSv; and the operator’s groin 0.03mSv. Higher measurements were
observed to the operator’s groin if no lead apron was used on the
phantom 45mSv; and for personnel standing opposite the primary beam
behind the patient 26mSv; or at ninety degrees relative to the primary
beam 0.4mSv. It is therefore recommended that an operator use the
device while standing in its protective cone and not use the device with
an assistant that cannot be positioned behind them within this protective
cone. The device, like most x-radiation devices is safe when used
according to manufacturers instructions. It is important that in a
multiple fatality situation or in forensic case work that both the operator
and any assistants obey simple rules of radiation hygiene as well as
manufacturer’s instructions.
Dental Radiology, Dosimetry, Safety

primary importance. The film is protected by a wraparound sheet of
black paper that folds over the film and a piece of foil. The outer most
protection is the light and moisture proof plastic envelope, which is
actually two layers (light and dark) fused together. The periphery of the
plastic packet is hermetically sealed. Frequently it is this careful seal
that is responsible for patient complaint and discomfort.
Inserted between the black paper and the outer packet is a single
sheet of lead foil. The foil is the same size as the film sheet and protects
the film from secondary radiation, assuring a higher quality radiograph.
It is this foil that has become the focus of this investigation.
In preparation for this presentation the literature was reviewed and
professionals were consulted for historical information about the
composition and packaging of dental radiographic film. It was
discovered that changes were made many years ago that have never
received much publicity.
In addressing the dental professionals in the audience, they will be
asked to recall the early days of their careers when the exposure of dental
radiographs was new. The “herringbone” pattern on dental films was an
indicator of a mistake.
This presentation will explore the
misconceptions of operator error and expose possible ante
mortem ambiguities.
Dental, Radiographs, Antemortem
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Dimples, Pimples, and Operator Error:
Impact on Dental Identification

Diane Penola, MA*, 54 Fayson Lakes Road, Kinnelon, NJ 07405
After attending this presentation, the attendees will become familiar
with the orientation of dental radiographs as a function of the victim
identification process.
This presentation will impact the forensic science community by
alerting ID team members to the possibility of film reversals in
antemortem records.
Mass disaster victim identification, as well as individual cases,
require accurate and complete antemortem records. Dental radiographs
have proven to be of significant value in this task. Orientation of the
film for left and right sides of the oral cavity is crucial to successful
interpretation of the deceased victim’s dental records.
While many practices have made the conversion to digital sensors
in their offices, there are many that continue to use film. In addition, it
seems reasonable that for some time into the future the ID team will be
receiving ante mortem film even if they are using digital technology
postmortem. Many times the antemortem data received represents
dental examination and/or treatment that took place some time in the
past; anywhere from several weeks to several years. Even as new
technology becomes more prevalent in general and specialty practices,
the dental identification team will continue to see the results of
traditional methods.
Traditional intra-oral dental film has a small dot in one corner that
helps orient the film. Most dental offices read intra-oral radiographs
with the raised dot toward the viewer. This makes the teeth on the
viewer’s right actually the left side of the patient’s mouth. When
mounting newly exposed radiographs it is important to pay careful
attention to the direction of the dot. The literature also calls this feature
a raised bump, an occlusal dot, or a button. Conversely, this same
feature on the opposite side of the film may be referred to as a depression
or concavity.
Operator error in the placement of the dental film will result in a
confusing situation with the dot appearing backwards. Fortunately, a
telltale pattern in the lead foil of the film packet will show up in the
processed image. Visualization of the pattern is the clue that the film
needs to be reversed.
The components and packaging of the intra-oral dental film are
such that their details are significant. The emulsion coated film is of
3

The Dental Identification of a U.S. WWI
Service Member

Calvin Y. Shiroma, DMD*, Joint POW/MIA Accounting Command
(JPAC), , 310 Worchester Avenue, Building 45, Hickam AFB, HI 96853
This presentation will provide attendees the opportunity to view a
case involving the identification of a U.S. service member who was lost
in France during WWI. Upon the completion of the presentation, the
audience will be able to appreciate the effort made by the U.S.
Government and their quest to account for service members missing as
a result of our nation’s past conflicts, witness the dental care that was
performed in the early 1900s, and to learn from the thought process that
progressed through the case.
This presentation will impact the forensic science and dental
communities by providing an example of a positive identification of a
previously unidentified U.S. service member who was lost over 90 years
ago and how the obstacles that were presented while working on this
case were overcome. The knowledge gained was very basic, but was
essential to support his opinion while writing the forensic odontology
report. Multiple hurdles which had to be met included: obtaining
personnel/dental records, properly interpreting these records, and
researching/reviewing standard dental care of the early 1900’s.
The mission of the Joint POW/MIA Accounting Command (JPAC)
is to achieve the fullest possible accounting of all Americans missing as
a result of the nation’s past conflicts. The majority of the forensic cases
at the JPAC Central Identification Laboratory (CIL) involve losses
during the Vietnam War, Korean War, and World War II. Thus, the
opportunity to analyze remains from a WWI casualty is rare.
In September 1918, the Expeditionary Forces led by General John
J. Pershing was engaged in the first U.S. led offensive of WWI. Of the
7,000 allied lives lost, 2,000 were American service members, with 11
U.S. Marines being listed as unaccounted for. In September 2009,
French Nationals (relic hunters) reported they located a burial site
containing the remains and artifacts believed to be those of an American
service member. The men notified the proper French government
authorities which lead to the contact with officials from JPAC. In
October 2009, a JPAC team recovered the remains and material
evidence. The remains were accessioned at the Central Identification
Laboratory on October 26, 2009. The recovered dental remains consist
of an attached maxilla and near complete mandible. Restorative, oral
surgery (extractions), and endodontic procedures were all evident in the
* Presenting Author

remains. Multiple teeth are restored with various dental materials
(amalgam, porcelain, screw posts, and gold restorations). The dental
remains were compared to the available antemortem dental information
resulting in the following concordances: 15 unrestored teeth, 8 restored
teeth, and three missing teeth. All lines of evidence (historical,
anthropology, material evidence, and dental) corresponded to the
associated casualty and circumstances of his loss. On April 1, 2009, the
recovered remains of the WWI service member were positively
identified at the JPAC CIL. On June 23, 2010, the remains were buried
at Arlington National Cemetery with full military honors.
WWI, Dental, Identification
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The Development of A Protocol – New York
City OCME’s Large Scale Initiative to
Upload “Cold Cases” to National Databases

Richard M. Weledniger, DDS*, 931 Walt Whitman Road, Melville, NY
11747-2297; Roy H. Sonkin, DDS, 45 Eagle Chase, Woodbury, NY
11797; Lawrence A. Dobrin, DMD, OCME-New York City, 471 East
Westfield Avenue, Roselle Park, NJ 07204; and Kenneth W. Aschheim,
DDS, 44 East 67th Street, New York, NY 10065
After attending this presentation, attendees will understand the
requirements as well as the difficulties with implementing a large scale
data and image entry system to transfer Office of the Chief Medical
Examiner (OCME) archival data to National databases such as NCIC
and NAMUS.
This presentation will impact the forensic science community by
demonstrating the importance of strict data entry requirements to assure
reliable results. In addition, this presentation will impact the forensic
community by helping to provide closure for friends and families of
unidentified persons and as an aid for forensic odontologists to
participate in the nationwide effort to locate and identify unidentified
persons and bodies.
The goal of this presentation is to give an overview of the efforts
being made by the New York City’s Office of Chief Medical Examiner
in the development of procedures to transfer archival “cold case” data of
unidentified postmortems to National databases. Through a National
Institute of Justice (NIJ) grant in conjunction with the NYC OCME
Forensic Odontology, Anthropology, and Biology Units, a pilot program
was established to aid in this effort. The goal of this large scale project
is to enter complete forensic data and images into the Unified Victim
Identification System (UVIS) Dental Identification Module (UDIM).
This consortium will optimize future National Crime Information Center
(NCIC) and National Missing and Unidentified Persons Systems
(NamUs) database analysis.
The grant allowed the NYCE OCME Anthropology team to initiate
procedures to analyze 448 unidentified persons from 1998 through 2009
and enter information and data into both NCIC and NamUs databases.
After confirming that the remains were human, data files were
examined. Any incomplete data required exhuming the body and the
necessary data was reentered. The files were then transferred to the
Odontology Unit for review of the previously coded dental information.
The Odontology Unit reviewed the data files for dental charting
accuracy as well as the accompanying radiographic information. In
addition this project was used as an “in-service” that would allow for
training of the team on the UVIS/UDIM module. Coding was converted
to the UDIM format which uses different modifiers than the traditional
WinID codes.
All too often, inaccuracies in interpretation of radiographic data can
lead to ambiguities in dental coding. During the presentation some of
these ambiguous situations will be enumerated. The protocol that was
put in place will be discussed as well as the formation of “coding
committee” rules that were set up to insure that interpretation occurred
* Presenting Author

in a consistent fashion. It is hoped that these rules will be incorporated
into future versions of forensic odontology comparison software. This
review process validates the premise that a second set of eyes is an asset
in coding as it minimizes the possibility of misinterpretations or missing
key evidence that is vital to making matches.
Since all the radiographs accompanying these cases were analog
(film) format, the need to set up a digitizing protocol was also necessary.
The radiographs were scrutinized for their mounting and orientation.
Ambiguous or erroneous mountings were corrected. Once corrected,
radiographs were scanned utilizing imaging processing software. The
formatted images were then imported into the UDIM database to be
integrated with the reviewed dental charting. Images were exported as
jpegs as both a Full Mouth Series (FMS) and individual images as well,
to help in the facilitation of export into NCIC and NamUs.
The next step in the process was to translate the data to
NCIC/NamUs compatible codes. It is anticipated that a data export
program to convert the data into an acceptable file structure for direct
importation to NCIC database would be developed for this project.
However, this module will have to be included in a future version of the
software. Currently, this process is performed manually.
Additionally, protocols are being developed to upload this
information into the National Dental Image Repository (NDIR). The
NDIR was established in May, 2005 by the FBI’s Criminal Justice
Information System (CJIS) to help facilitate the identification of
Missing, Unidentified, and Wanted persons. The NDIR permits law
enforcement agencies to store, access and supplement dental records
which are currently housed in the Missing, Unidentified, and Wanted
Persons files in the National Crime Information Center (NCIC) system.
This presentation will conclude with several cases demonstrating
examples of the diligence required when documenting and recording
information to be used in the identification process.
Forensic Odontology, NAMUS, Unidentified Persons
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ANSI/ADA Specification No. 1058:
The Forensic Dental Data Set –What Does
It Mean to the Forensic Dentist?

Kenneth W. Aschheim, DDS*, 44 East 67th Street, New York, NY 10065
The goal of this presentation is to familiarize the attendee with
proposed American National Standards Institute/American Dental
Association Specification No. 1058 Forensic Dental Data Set.
This presentation will impact the forensic science community by
demonstrating the importance of consistent means of communicating
dental information, not least in electronic format. The use of partnership
working between forensic and regulatory/professional groups is
also described.
The United States government has set a target date of 2015 to
complete the National Health Information Infrastructure Initiative which
would mandate the use of Electronic Health Care records in both
medicine and dentistry. To prepare for this initiative the American
Dental Association in June 2007 appointed the Electronic Health Record
Workgroup and the SNODENT (Systemized Nomenclature of Dentistry)
Editorial Panel to help formulate the dental component of this standard.
A working group of the ADA Standards Committee on Dental
Informatics (SCDI) was set up to develop the standard. Its mandate was
to create the framework necessary for dentists to communicate
information in electronic patient records to all health care providers.
This standard became known as the American National Standards
Institute/ADA Specification No. 1000 Standard Clinical Data
Architecture for the Structure and Content of an Electronic
Health Record.
As part of this initiative, a Joint Working Group was establish to
address the needs of the forensics odontology community. This group
4

became known as Joint Working Group 10.12 Forensic Odontology
Informatics Subcommittee and was given a mandate to “create a
technical standard concerning the collection and electronic transference
of dental forensic information.” Its role was to ensure that that forensic
dental data would be included in the standard.
It is vital that forensic odontologists are familiar with the proposed
standard whose final draft was approved by the ADA Council on Dental
Practice in June 2010 and was sent for balloting by to the SCDI for final
approval. This presentation will impact the forensic science community
by furthering the forensic odontologist’s understanding of how the
standard will impact the field as the United States moves toward the
2015 implementation of the Electronic Health Record.
In 2005, the ADA established the NHII Task Force to establish the
role of the ADA in developing access, content, standards, and code
vocabularies for dentistry in the electronic health record. As part of this
initiative the ADA House of Delegates, in 2006, mandated the reviewing
and updating of the Systematized Nomenclature of Dentistry
(SNODENT), the vocabulary of electronic health and dental records.
The ADA SNODENT Editorial Panel mandate was to update the
clinical terminology of SNODENT and to be certain that it is interoperable with the rest of the electronic health record. Numerous code
sets were identified as being an essential part of an electronic dental
record. Because the establishment of a positive identification requires
submission of supporting documentation from both the antemortem
treating dentist as well as the forensic odontologist, it was decided by the
ADA to include a forensic odontology data set as part of the standard. It
was anticipated, that at some point in the future, this information (e.g.,
radiographs, charts, and progress notes) would be electronically
submitted directly or through a clearinghouse. The goal was to create a
standardized electronic format to transfer this information. Not only
would the application of information technology standards and
electronic transactions reduce the time required for data transfer and the
costs associated with it, but it would also reduce errors and confusion
regarding what data needed to be transferred.
Current forensic odontology comparison software is based on the
concept of computer comparison and ranking with final determination
made by the forensic odontologist. Utilizing numerous dental
descriptors, comparison and/or elimination queries, and advance sorting
algorithms creates a ranking of possible matches. A final identification
is based on the evaluation of similarities and differences of the
individual based on these descriptors. Supporting biometric and familial
radiographs, and visual information, support the likelihood of a match.
Standardizing the descriptors used to code this information increases the
likelihood of identifying human remains, as well as, reducing errors that
come with ambiguous descriptions of conditions.
The SCDI Joint Working Group 10.12 on Forensic Odontology
Informatics was formed in October, 2006, and first met in San Francisco
in October, 2007. Representatives from all major Forensic Odontology
organizations and numerous government and private agencies were
represented. Six working groups were created with the ultimate goal of
creating a uniform nomenclature for the description of forensic dental
data and to define a standardized set of terms to convey this information.
In addition, the standard created the ground work for the standardized
electronic transmission of this information to all compatible software.
From the onset, the goal of the Standard was not to define the extent of
information collected, but to be certain that that there is no ambiguity in
the meaning of common terms used to aid in human identification. This
presentation will cover the ADA standard and familiarize the attendees
as to how it will be implemented.
Acknowledgement: This specification was a joint effort of all of
the members of the SCDI Joint Working Group 10.12 on Forensic
Odontology Informatics.
ANSI/ADA Specification No. 1058, Forensic Dental Data Set, SCD
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Computerized Dental Ranking: A Look at a
New Coding Strategy and an Optimized
Ranking Algorithm

Bradley J. Adams, PhD*, New York Office of the Chief Medical
Examiner, 520 1st Avenue, New York, NY 10016; and Kenneth W.
Aschheim, DDS, 44 East 67th Street, New York, NY 10065
The objective of this presentation is to present a new dental coding
system and sorting algorithm that can be used with computerized dental
ranking software. Currently, software systems are based on detailed
coding strategies. Although previous studies have tested these systems
utilizing a simpler coding scheme, some degradation was noted
especially on larger databases. This study addresses some of those
shortcomings by adding a few additional novel codes and by utilizing
optimized ranking algorithms. A large reference database was used to
accomplish this research. The benefits and shortcomings of this new
system will be discussed.
Computerized dental ranks are a powerful tool to assist in the
victim identification process. This study will impact the forensic science
community by presenting an objective evaluation of a new coding
format and optimized ranking algorithm. This evidence-based research
will impact the field of forensic odontology by providing solid
recommendations on coding and algorithms for use with computerized
dental ranking.
For many mass fatality incidents, dental comparison serves as a
primary means of victim identification. In order to expedite the
comparison of antemortem and postmortem records, computer software
is often used to provide a rank of possible matches. In the United States,
WinID3 is commonly employed for this purpose due to its proven utility
and acceptance in the field. These computer generated ranks provide
forensic odontologists with an objective “best-match” tool from which
to undertake a more in-depth review of the dental records. It goes
without saying that the computer ranks simply provide a starting point
for the comparison of dental records. The final evaluation and victim
identification should be performed by an experienced forensic
odontologist.
Within the field of forensic odontology there is not one universally
agreed upon coding system that is used for documenting tooth
conditions. The goal of this research is to compare two different coding
options and two ranking algorithms. WinID3 codes and ranking
algorithms (most hits and least mismatches) were compared with a
simplified coding system and concurrent ranking algorithm being tested
at New Office of Chief Medical Examiner (OCME).
Intuitively it makes sense that “more is better” with coding since
more detailed codes imply a greater level of precision in documenting
the dental status and potentially, greater accuracy in the resulting ranks.
In addition, more detail in the coding offers the ability to perform
“focused” searches (e.g., find all records with a root canal and crown on
tooth #30 and #31 but a post only in #30). However, the potential pitfalls
of detailed coding may include data entry errors, lack of
compliance/understanding, and a slow/tedious charting process. The
important consideration for computerized ranking is to utilize a coding
format that provides the best results with the least amount of effort.
With WinID there are 36 possible primary codes that are used with
the ranking algorithms (Table 1). Most of these codes pertain to the
various combinations of surface restorations. There are also 12
secondary codes that can be used along with the primary codes to
describe dental status. With the simplified coding system there are only
7 primary codes and no secondary codes (Table 1). The goal with the
simplified codes was to develop a system that was easy to interpret,
lacked ambiguity, was expedient to code, and would provide some
degree of “focused” search capability.

* Presenting Author

These results will help forensic odontologists make sound decisions
on the coding detail needed for computerized ranking, as well as the
optimal sorting algorithms.
Dental Ranking, Dental Coding, Computer Algorithms
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Haiti Earthquake 2010: DMORT Response

Delora L. Fletcher, DDS*, 6140-303 Calle Mariselda, San Diego,
CA 92124

The role of computer ranking programs is to compare antemortem
and postmortem records and quantify the number of matches,
mismatches, and possible matches between records. The computer then
ranks the various records based on a sorting algorithm (e.g., most
matches followed by least mismatches). Matches occur when the code
is identical in both the antemortem and postmortem record. Mismatches
and possible matches occur due to charting discrepancies which can
come in two types: explainable and unexplainable. Explainable
discrepancies could be the result a logical progression in dental status
(e.g., an occlusal filling (O) could progress to a mesial-occlusal-distal
filling (MOD)).
Unexplainable discrepancies are physical
impossibilities in the progression of dental status (e.g., an extracted tooth
(X) cannot become a virgin tooth (V)). Explainable discrepancies would
result in a “possible” match in the computer ranking program, while
unexplainable discrepancies would result in a “mismatch” in the
computer ranking program. Due to charting errors and/or outdated
records, both explainable and unexplainable discrepancies are
commonly encountered in records pertaining to the same individual.
For this study, a large sample of adult dental data was compiled
from numerous National Health and Nutrition Examination Studies
(NHANES). The available data consist of approximately 33,000
records. These databases allowed for systematic changes to be made
order to test the different coding and ranking methodologies. In order to
explore the effect of various levels of coding discrepancies, the
NHANES data were systematically modified to reflect various rates of
coding discrepancies (Table 2).

The data were analyzed using the WinID3 coding format (Table 1)
and the WinID3 ranking algorithms for Most Dental Hits and Least
Dental Mismatches. Since it is possible for there to be ranking ties (e.g.,
several records all ranked #1), correct ranks were recorded as the
number of records “tied with or better than” the correct match. For
example, if 27 records were all ranked #1 and the correct match fell
somewhere in this group of 27, the “tied with or better than” rank would
be 27.
The same data were then converted into OCME’s simplified coding
format (Table 1) and were run through an optimized set of ranking
algorithms. It should be noted that some coding discrepancies will be
“self-corrected” when the detailed codes are converted to simpler codes.
For example, the simplified format just has one code for a restored tooth
irrespective of the surface location, so any discrepancy based on restored
tooth surfaces would be “self-corrected” during the conversion.

* Presenting Author

After attending this presentation, attendees will have an
understanding of the mass fatality incident response to identify
American citizens who died in the aftermath of the 2010 Haiti
earthquake.
This presentation will impact the forensic community by reviewing
the challenges faced in the first international DMORT mission to
identify American citizens in a joint effort between the U.S. Department
of State, Department of Defense, and Department of Health and Human
Services.
On January 12, 2010 a powerful earthquake measured at 7.0 on the
Richter scale hit Port-Au-Prince, the capitol city of Haiti. According to
estimates, over 222,570 people were killed, 300,000 were injured, and
1.3 million people were displaced. Estimates also stated that 97,294
houses were destroyed and 188,383 houses sustained damages. Both the
physical and political infrastructure was seriously impaired.
An estimated 45,000 American Citizens were in Haiti at the time of
the earthquake. Those included dual-national citizens, aid workers,
multinational corporations’ employees, embassy staff, and military
personnel.
The U.S. Embassy in Port-Au-Prince served as the central hub for
the accounting of American Citizens. During multiple press briefings
over the course of the next several weeks, the United States Department
of State reported evacuation and recovery efforts to the media.
International medical and food aid efforts were hampered by the damage
to both the seaport and the airport.
Family members in the United States grew increasingly concerned
regarding the health and welfare of their loved ones in Haiti as the
fatality numbers grew. Under the direction of the U.S. Department of
State, in communication with the government of Haiti, a joint mission
was established to recover, identify, and repatriate remains of U.S.
citizens. Organized under the U.S. Department of Health and Human
Service, within the National Disaster Medical Services, the first
international mission of the Disaster Mortuary Operational Response
teams was undertaken.
A Family Assistance Center opened in Miami, Florida to take the
reports of those concerned family members within the United States.
Those reports, sent to Haiti, would begin an Investigative Element that
potentially would lead to a Recovery Element. Recovered remains
would be processed by the Morgue Operations. Approximately 4,100
reports were generated, but 90% were unfounded by the ensuing
investigations. Operations were combined between DMORT members
and soldiers in the U.S. Army 11th Quartermaster Company (Mortuary
Affairs), 49th Quartermaster Group out of Fort Lee, Virginia. Elements
of the U.S. Army 82nd Airborne Division provided security during
recovery operations.
The most significant site of recovery efforts, due to the
concentration of American Citizens’ living quarters, focused on the
Hotel Montana. The five-story 145-room, terraced hotel perched atop a
mountain, collapsed in a pancake fashion. Excavation was painstakingly
slow.
Deployed DMORT members, staged first in Atlanta, received
medical clearances as well as briefings regarding the risks associated
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with the Haiti Earthquake mission. Diseases, uncommon in the United
States but endemic in Haiti, included malaria, dengue fever,
tuberculosis, anthrax, HIV, hepatitis B, lymphatic filariasis, and typhoid
fever. Essentially, the warning was “if you have a medical emergency,
you will die” due to the austere conditions.
The morgue compound was juxtaposition to the Port-Au-Prince
airport, consisting of numerous tents with generators providing
electricity. The morgue consisted of two tents in an “L” formation. The
admitting tent had stations for data input, personal effects processing,
photography, and radiology. The main tent had stations for pathology,
anthropology, odontology, DNA sampling, and fingerprinting. The
morgue operations processed 121 sets of human remains, identifying 119
individuals. About 50% were returned to the United States and 50%
were interred in Haiti. Estimation was made that no more than 400 U.S.
citizens were left in mass graves. The government of Haiti would not
allow any recovery from mass gravesites.
The Demobilization Rotation had the responsibility of taking down
the Morgue Compound. Inventorying, disassembly, cleaning, and
packing of morgue components prior to inspection by U.S. Customs was
required. Equipment to be sent back to the United States was loaded into
containers for transport via ships. Some equipment, such as tents, was
donated to USAID. Partial pallets of disposable supplies such as hand
sanitizer were donated to the Miami University field hospital.
Haiti Earthquake, Mass Fatalities, DMORT
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A Retrospective of Forensic Cases:
Identifications
Aided
by
Medical
Diagnostic Imaging

Haskell Askin, DDS, Philadelphia Medical Examiner’s Office, 308 Van
Avenue, Brick Town, NJ 08724-2535; and Sheila Dashkow, DDS*, 7675
Maple Avenue, Pennsauken, NJ 08109
The goal of this presentation is to provide the attendee with an
alternative option to assist in the process of identification when dental
charts and radiographs are not available. Forensic cases will be
presented that will exhibit how varied forms of antemortem evidence
were needed to assist in several different investigations.
This presentation will impact the forensic science community by
providing alternate forms of antemortem data which may be useful to
assist in a positive dental identification when antemortem dental
radiographs may not be available.
The forensic odontologist, when called upon to assist in the
identification of unidentified remains, is tasked to document any
remaining dentition and surrounding oral structures. This would include
a visual oral examination, charting of the dentition, dental radiographs,
and photography of the case. Often this may require resection of the
jaws to allow these tasks to be adequately performed. Obtaining this
postmortem information is only the first step. Having adequate
antemortem information then allows for comparisons to be made, which
may result in an exclusion, inclusion, or positive dental identification.
Forensic odontologists rely on the medical examiners or coroners and
their investigators to provide this important antemortem information.
There are situations where it is not possible to obtain antemortem dental
information. Whatever antemortem records available may then have to
be utilized to assist in this endeavor.
This presentation will exhibit several cases where this has occurred
and successfully assisted in a positive identification.
Two case presentations involve missing persons cases. The first
case is of a missing girl with a bite on the hand of the suspect. The
detective was told that the teeth of the missing girl were needed to make
a comparison. The suspect apparently realized this after his hand was
photographed. When the girl was finally found, no teeth were present in
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the jaw. The dental identification was made by a unique maxillary sinus
combined with a curved root socket.
The next case is that of a young woman who disappeared with her
baby daughter in January of 2003. Her car was found in the middle of
the night, abandoned on a bridge. In April of that same year, remains
were washed ashore near the area of the bridge. Antemortem dental
records of the missing woman were not available. However,
antemortem CT and MRI scans of the brain, taken years earlier, were
provided and used to assist in a dental identification. This example was
assisted by the unique features of her upper arch when compared to a
cross section of the maxilla on the CT and MRI scans.
The remaining cases are related to a discovery of multiple bodies in
a “House of Death.” The victims of a serial killer were discovered piled
upon each other as well as strewn within debris in a residence that the
killer was forced to vacate due to a horrendous odor emanating from the
apartment. Many of these identifications were made using hospital
medical radiographs, as the victims were “women of the street,” and had
often been beaten and abused and taken to a hospital for treatment.
These cases will present practical examples of employing
alternative antemortem resources to assist in a dental identification.
Dental Identification, Antemortem Records, Medical Radiographs
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Can We Handle It? Creating a Reference
Database to Test the Limits of Current
Forensic Software?

Kenneth W. Aschheim, DDS*, 44 East 67th Street, New York, NY 10065
The goal of this presentation is to familiarize the attendee with the
methodology utilized in the creation of a reference database for use in
dental research on victim identification.
As part of the mass disaster identification team, the forensic
odontologist has become a key player in the identification process.
However, recent mega disasters such the Asian tsunami of 2005, and the
Haitian earthquake of 2010, has shown that the odontologist’s role is
often limited by the scarcity of dental records and the extremely large
size of the victim pool. Although disasters such as Hurricane Katrina
and the World Trade Center Attacks have shown that the current
modalities work adequately for a victim population in the low thousands,
a key unanswered question is what would happen if the number of
victims that needed to be identified dentally were 10 or even 100 times
the number of victims seen previously? How is this affected by
introducing body fragmentation?
In order to test these questions, a reference database needs to be
created to objectively evaluate the limits of current forensic
odontological software. This presentation will impact the forensic
science community by describing the methodology involved in creating
a reference database of dental data based on real world data. In addition,
by characterizing previous dental disaster data and carefully controlling
characteristics of the antemortem to postmortem changes in the
reference databases the ability to improve matching algorithms could be
explored.
Part of New York City’s goal for disaster preparedness includes the
ability to handle thousands and possibly tens of thousands of victims.
Although current modalities have served well in the past, questions still
arise as to what would happen if an even greater magnitude mass fatality
incident were to occur. In addition, questions arise outside of the mass
disaster realm as to how effective current dental matching algorithms are
with large national databases of missing/unidentified individuals.
One of the dictates of evidence-based decisions is the ability to test
these questions in a controlled, objective manner. Therefore, a realistic
reference database needed to be created that would allow for
benchmarking of current forensic odontology systems. Currently, New

* Presenting Author

York City dental forensic reference databases, which are used for
testing, contain up to 3000 entries. The goal of this project was to create
a database of at least 10 times that size based on real world data and
controlled manipulation of key parameters.
For the purposes of this project, a large sample of dental data was
compiled from numerous National Health and Nutrition Examination
Studies (NHANES) as well as the 1994 and 2000 Tri-Service
Comprehensive Oral Health Survey (TSCOHS) military data. The
NHANES data that was utilized for this study consists of approximately
33,000 records of adults aged 17 and above, in four databases of the U.S.
population, compiled between the years of 1988-2004. The TSCOHS
used for this study was compiled as part of a congressional directive to
evaluate the dental care system. It consisted of standardized protocols
developed by dental epidemiologists to assess the oral health of over
20,000 Army, Navy, and Air Force personnel. The NHANES and
TSCOHS data provide over 50,000 records of dental data. The two
databases are a useful source of “real world” data; however, since it
gives only a single “snapshot” of tooth condition it could only serve as
a starting point for database creation. The first step in the conversion
process was to analyze the NHANES coding system. Unfortunately, the
type of dental data collected and the coding methodology used changed
over time. It was then necessary to find the “least common
denominator” for the data to ensure that a single database could be
created. Methodology was developed to create statistically valid dental
data when the NHANES coding system lacked the information. Finally,
conversion algorithms were created to translate NHANES coding to a
more universally accepted coding system.
In order to create a transition from antemortem to postmortem,
different methodologies were explored. A look-up table was created to
define all possible “explainable” and “unexplainable” discrepancies
based on the software’s codes. Software was then created that could
alter the data in order to create random control changes to allow for this
transition. For example, if the software was set to place “1 explainable
discrepancy per record” the selected antemortem codes for “M” would
randomly be changed to either “MO,” “MOD,” “MODFL,” “X,” etc. on
the postmortem side. If the software was set for a “1 unexplainable
discrepancy per record” the antemortem code for “M” code would
randomly be changed to either a “OD,” “V,” “FL” etc. on the
postmortem side.
The result of this project has been to build software that creates an
infinite number of scenarios to mimic mass fatality incidents of various
parameters. The creation of a very large reference database that can be
manipulated in a controlled manner is a vital first step in the testing of
forensic odontology software and our ability to utilize evidence based
techniques. In addition, an added benefit of the software was its’ ability
to quantify the degree of explainable and non-explainable discrepancies
that occur in “real world data,” which will also be presented. Finally,
having a reference data set is a vital first step in testing the performance
of new coding formats and ranking algorithms in order to advance
the field.
Multiple Fatality Incidents, Reference Database, Forensic
Odontology Software
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Reliability in Dental Coding: Strengthening
the Chance of Victim Identification

Donna A. Fontana, MS*, New Jersey State Police, Office of Forensic
Sciences, 1200 Negron Drive, Hamilton, NJ 08691; Sheila Dashkow,
DDS, 7675 Maple Avenue, Pennsauken, NJ 08109; and Stuart E.
Alexander, DMD, 19 North Main Street, Cranbury, NJ 08512
After attending this presentation, attendees will have a greater
appreciation of the necessity for accuracy and quality control in the
recording of dental codes for unidentified and missing persons as
recommended in the 2009 National Academy of Sciences (NAS) Report.
* Presenting Author

This presentation will impact the forensic science community by
serving as a reminder to those involved in unidentified and missing
persons cases that review and interpretation by qualified individuals, and
the accurate recording of the scientific evidence are key to increasing the
possibility of a victim identification.
The New Jersey State Police Forensic Anthropology Laboratory
Dental Initiative is an on-going initiative to centralize and digitize all
New Jersey unidentified and missing person’s dental records. A
scientific identification is paramount in law enforcement investigations.
One of the most reliable and scientific means of positive identification
of the unidentified or missing person is that of dental comparison.
Dental information is recorded by means of dental codes in national
databases, such as the National Crime Information Center (NCIC) and
the National Missing and Unidentified Persons System (NamUs).
Recommendation #8 of the NAS Report, states that “Forensic
laboratories should establish routine quality assurance and quality
control procedures to ensure the accuracy of forensic analyses and the
work of forensic practitioners.”
The initiative objectives are to:
(1) systematically review and code, in detail, all of New Jersey’s
unidentified and missing persons dental records; (2) to determine the
accuracy of the dental coding already in all dental databases; (3) take
corrective action in the dental coding if necessary; and, (4) to ultimately
offer a secure, centralized dental database where the records are
digitized and accurately coded. The initiative required a comprehensive
and standardized protocol, which was developed utilizing two forensic
odontologists, appropriately trained and experienced, to provide the
quality control needed to ensure accuracy of the entries.
It became apparent through this review that inaccuracies existed.
Tracking the inaccuracies and following up to see where they occurred
has revealed that potential matches would have been excluded in the
NCIC system. This initiative reinforces the work performed by the
forensic odontologist as stated in the NAS recommendations.
Accurate database coding in national databases is a prerequisite
screening mechanism of antemortem and postmortem information.
Positive identification or exclusions can only be made from accurate
data. In order to promote valid scientific data, it is also recommended
that the application of these codes be standardized. Once accuracy is
attained, all national databases can be populated with the goal of
additional positive identifications.
This presentation will present the results of the data accumulated
from the ongoing review of the dental coding for New Jersey’s
unidentified and missing persons. Based on this data, recommendations
will be presented to ensure accuracy and quality control.
Coding, Identification, NCIC
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Use of Digital Photo Enhancement
Software as an Aid in Edentulous
Victim Identification

Henry J. Dondero, DDS*, 2 Emerald Drive, Glen Cove, NY 11542
The forensic odontologist must be able to utilize all devices and
methods available in the quest for victim identification. The goal of this
presentation is to present the use of digital photo editing software as an
aid in accentuating boney landmarks.
This presentation impact the forensic science community by
encouraging the forensic odontologist to be aware of the various
investigative modalities available.
The forensic odontologist may not be able to identify every victim
he or she encounters due to a multitude of reasons. One situation arises
when a victim presents with few or no restored teeth. It is particularly
challenging when a victim is edentulous. To receive antemortem
radiographs that date back more than ten years further compounds a
difficult situation. The following case is an example of such an
8

identification. What is particularly unique is that the boney identifiers
were highlighted through the use of digital photo editing software.
This case involved partially skeletonized remains found on the
muddy bank of a lake located in a nearby state park. Initial examination
revealed a badly fragmented maxilla and associated cranial structures
with no teeth present. The victim’s mandible was also fragmented.
There was complete bilateral fracture of the left and right angles. Both
condyles and associated ascending rami were missing. The remainder of
the mandible; however, was intact. Clinical charting of the mandible
revealed the presence of tooth #27 with a full crown aesthetic
restoration. Tooth #22 was missing and appeared to have been evulsed
postmortem. The remainder of the mandible was edentulous with well
healed bony ridges. The maxilla was badly fragmented. There were
numerous missing structures and it was impossible to determine an
accurate evaluation of the dentition. Whatever cortical bone was present
appeared to be well healed and edentulous. The assumption was made
that the victim’s entire maxilla may have been edentulous.
This case was ruled a homicide and the State Police suspected that
the victim was an ex-convict. The last known dental record was a
panoramic radiograph taken when the victim was incarcerated fourteen
years earlier. The x-ray was taken as a matter of course and no
subsequent treatment was rendered. This radiograph was requested from
the Department of Corrections. Examination of the radiograph revealed
an underdeveloped copy of a rather grainy original panoramic film. The
maxilla was edentulous and the mandible showed bilateral edentulous
saddles with teeth #21-28 present. Postmortem radiographs of tooth #27
were taken and compared to the antemortem panoramic x-ray. This
offered no definitive points of identification. Several radio-opaque and
radio-lucent areas were noted in the mandible and an attempt was made
to compare these areas with the antemortem radiograph. Because of the
poor quality of this x-ray a process of digital photo enhancement was
undertaken. The radiograph was scanned at a high resolution and saved
as a TIFF file. This file was then opened in a digital photo editing
software application and adjustments were made to the brightness,
contrast, and sharpness of the image as well as enlarging certain areas of
interest.
The resultant enhanced images afforded the opportunity to more
accurately compare ante- and postmortem radiographs sufficient to
establish identity. Areas of increased calcification, possibly retained
root fragments, were compared as well as several radiolucent areas
containing specific trabeculation.
Radiograph, Digital, Enhancement

forensic report. Sometimes one has the feeling that dentists look upon
the written form in identification cases only as working documents. As
a matter of fact, some dentists claim that they only report the conclusion
of the comparison to the police or other authorities. Due to the quality
control system, most Norwegian reports should be acceptable with focus
on writing professional reports.
Some of the more important aspects of a legal report as well as the
most important odontology registration in an identification case will be
discussed. Basically all legal reports should be able to stand alone. That
means that after reading the report there should be a basic understanding
of the background of the case and especially facts that might be
important for odontology findings and comparison. The condition of the
body and especially the face and the teeth should be noted. Any injuries
to teeth and oral structures should be noted as well as an attempt to
explain those in connection with the death. Most odontologists give a
good description of each tooth with restorations, but often forget to note
the condition of teeth without restorations. This leaves to the reader only
to guess the condition even though a sound six-year-molar may be more
characteristic and thus more important for the final comparison and
conclusion than a restored one. Assessment of age should always be an
integrated part of a dental description in an identification case. In
skeletal findings also an assessment of sex based on the teeth only
should be given by the forensic odontologists. In cases of reconstructive
identification an attempt should be made to assess the ethnic or
geographic origin, occupation, or habits.
Interpol has since the 1960s been interested in identifications,
especially after disasters as they often involve victims from many
countries. International communication and co-operation between
different countries’ police authorities are important to obtain optimal
results. Interpol has thus developed guidelines for international
cooperation, a guide to identification work and forms for registration
including dental registrations. A presentation of the forms for dental
registrations as they are and the previous changes will be given. A
discussion if they are compatible with a professional legal report will be
given. In addition, forms for comparison and for the Identification
commission’s final declaration of identification will be presented. In
Norway, there is long tradition and experience in the use of the Interpol
form as, since 1980, they have always been used in reporting even in
single identification cases.
Identification, Reports, Interpol Forms
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Odontologic Identification Reporting –
Forms and the Interpol Form System

Tore T. Solheim*, University of Oslo, Box 1052 Blindern, Oslo, 0316,
NORWAY
After this presentation attendees will become aware of the forensic
report in odontologic identification cases. A number of formal
requirements and also descriptive data should be included. Attendees
will also be more aware of the Interpol form system for odontology
reporting and final identification.
This presentation will impact the forensic science community by
increasing awareness of the importance of the report and hopefully more
professional reports from forensic odontologists.
There are a number of requirements for a forensic legal report.
These requirements are more or less universal and vary little for instance
between the United States and Norway. The requirements are also
similar for a technical police report, a forensic medical report, or a
forensic odontology report.
Experiences with the reports in
identification cases, for instance from the tsunami identification in
Thailand, seem to indicate that forensic odontologists around the world
are not always aware of what is to be expected from a professional
9

Cone-Beam CT as a Practical Tool in
Forensic Dental Identification – A
Preliminary Study

Denise A. Trochesset, DDS*, Stony Brook University School of Dental
Medicine, Department of Oral Biology and Pathology, 105 Westchester
Hall, Stony Brook, NY 11794; Daniel C. Colosi, DDS, PhD, Stony Brook
University School of Dental Medicine, Department of General Dentistry,
Westchester Hall, Stony Brook, NY 11794; and Richard B. Serchuk,
DDS, 5 Valentines Lane, Old Brookville, NY 11545
After attending this presentation, attendees will understand how
cone-beam computed tomography-derived images of the maxilla or
mandible are similar enough to conventional radiographic images to
allow for forensic odontological comparisons. Attendees will gain
knowledge of cone-beam computed tomography (CBCT) imaging and
will be familiarized with how CBCT volumes can be analyzed in
multiple planes.
This presentation will impact the forensic science community by
demonstrating how CBCT imaging offers a rapid postmortem imaging
technique for use in dental identification. This technique could be
utilized under circumstances when conventional techniques would be
prohibited or difficult.
* Presenting Author

It is hypothesized that CBCT-derived images of the dentition are
similar enough to conventional dental radiographs to allow for forensic
comparisons in dental identifications.
Biological imaging techniques have been improving at a rapid rate
over the last decade with improvements in ease of use, speed of imaging,
and image resolution. In medicine, CT imaging is being used for virtual
autopsy (virtopsy) in the forensic setting.1,2,3 Conventional computed
tomography (CT) has been investigated for dental profiling with limited
results, mostly due to artifact seen from metal containing dental work.4.
In dentistry, cone beam CT technology is becoming more accessible and
utilized than ever before. Many individual dentists have installed CBCT
machines in their offices and use CBCT volumes for a variety of clinical
applications, including treatment planning for dental implant placement,
pre-surgical evaluation, and 3D orthodontic diagnosis and treatment
planning.
CBCT data sets can be displayed in multiple ways and even in 3D.
This unique ability is one which is proposed to apply in forensic
odontology. There are times when it is impossible, difficult, or unsafe
for forensic odontologists to take postmortem radiographic series; such
situations may include the presence of toxic chemicals or radiation.
CBCT scans can be acquired postmortem without the necessity to open
the cadaver’s mouth, and possibly even without removing the victims
from a body bag. Here, images will be shown that are similar to
conventional or digital periapical or bitewing radiographs can be
generated from CBCT volumes of jaw specimens from cadavers
previously used in anatomic training.
Digital dental periapical and bitewing images of human cadaver
half heads and cadaver mandibles were taken utilizing a Gendex 770
dental x-ray unit and a Schick Elite digital sensor. Exposure settings
were 70 kVp and 1/20 sec. Separately, CBCT scans of specimens were
acquired with an i-CAT Platinum CBCT unit. Panoramic images of the
jaws were reconstructed from each CBCT volume using i-CAT Vision
software. Panoramic reconstructions were reformatted utilizing a
developed protocol to repeatedly and rapidly generate images with the
same anatomic coverage as typical periapical and bitewing images of the
alveolar processes. CBCT-derived periapical, bitewing and panoramic
images are presented side-by-side with intraoral periapical and bitewing
images to demonstrate the similarity.
The CBCT images carry sufficient anatomic information for
conclusive comparison with antemortem intraoral radiographs and that,
in practice, images derived from CBCT volumes according to our
protocol can be compared with antemortem images of the same area for
forensic identification.
The presentation will demonstrate that CBCT technology can be
used as an alternative to conventional and digital radiographic studies
for comparison of dental radiographic images.
This pilot study lays the ground work for additional studies
currently underway which will demonstrate the ease and accuracy of
using CBCT derived images for dental identification.
It is believed that CBCT imaging is a viable time saving and
resource sparing technique in such situations as mass disasters and for
dental identification of cases which can not safely be imaged with
conventional techniques (e.g., hazardous chemical, toxin or radiation
contamination).
References:
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A Positioning Device to Aid
Odontologist in a Morgue Setting

the

David A. Wold, DDS*, 535 South York Road, Suite B, Bensenville,
IL 60106
The goal of this presentation is to show the forensic odontologist
that the use of a positioning device while performing a dental autopsy
can make the task easier, faster, and safer as well as improve the quality
of the postmortem records.
The presentation will impact the forensic science community by
illustrating the benefit of the application of a new “hands free”
positioning device. The device aids the forensic odontologist, especially
the solo investigator, by providing a helping hand to lessen the ardent
tasks of radiography, photography, and visual recording of dental records
in a morgue setting.
Dental autopsies are accomplished in many facets due to the nature
of circumstances: (1) the state of the remains, (fragmented, skeletonized
or intact); (2) the range of the postmortem records (those deemed
necessary to be collected); and, (3) the objective or limits set by the
Medical Examiner/Coroner (ME/C) directing the case. The compliment
of available help in a morgue setting also varies greatly. Morgue staff
may or may not be a resource. Depending on the manpower or time of
day when the forensic odontologist chooses to do the examination,
morgue staff or auxiliary staff of the investigating dentist may not be
readily available. This lessens the ease of one’s record gathering. The
practice of dental autopsy is hands on and the use of a versatile, near
infinitely posturable positioning device could prove useful. The
following paragraphs provide several examples for its intended use.
This positioning device can provide stable, “hands free” assistance,
acting as a clip to hold an ABFO #2 rule; held on its proper plane and
parallel orientation to a photographed specimen. The device can
function as a clamp to hold a UV light source for constant illumination
of dental restorations for easier dental inspection and charting of the
subject.
The task of postmortem radiography is often difficult to accomplish
alone. The supine position of a subject on a gurney and the inability of
the subject to facilitate the odontologist are contrary to radiography in a
viable dental setting. Exposing the jaws through tissue manipulation,
tissue displacement or tissue release allows the operator access to place
a dental film or digital sensor; however, tissue rebound, tissue resistance,
or lack of supporting structure hampers stability of the imaging medium.
Proper angulations for good radiologic results are difficult. Hence, for
fixed specimens, the positioning device can hold a dental film packet or
digital sensor in a position comparable to a holding device used in the
living. This eliminates the out stretched hand of an auxiliary or the
operator; the positioning device holds the film or digital sensor with
resistance to tissue rebound and maintains stabile angulations during the
exposure. Whether using a standard fixed mount or portable X-ray
generating source, the operator or auxiliary is not involved with the path
of the ionizing radiation.
Jaw removal, whether partial or complete, or fragmented jaws
yields specimens in a spatial relationship different from the normal. For
excised or fragmented specimens this positioning device is able to
suspend or orientate oral structures in a more suitable position to offer
better radiologic results. Suspending a specimen, raising it off a hard
surface, can give way to better film or digital sensor positioning and can
give room to manipulate an X-ray head for better angulations prior
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exposure. A better postmortem radiograph leads to a better
antemortem/postmortem comparison.
Also, with minor variations, this positioning device can be set on a
jig and used to suspend simultaneously both excised upper and or lower
jaws in their proper planar orientations for orthopantograph imaging.
Lastly, this device can be formed into a “skull cradle” and placed on the
same jig for imaging of a complete skull with its associated maxilla and
mandible. This positioning device with its articulating segments can
replicate the upper portions of the spine for very good orthopantograph
positioning, i.e., the Frankfort plane, which could be helpful in
identifications as well as research endeavors of the skull.
Positioning Device, Hands Free, Odontology
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Identification of
Dental Records

David

Koresh

by

Roger D. Metcalf, DDS, JD*, Tarrant County Medical Examiner’s
District, 200 Feliks Gwozdz Place, Fort Worth, TX 76104
After attending this presentation, attendees will have an
understanding of the process of identification of unidentified human
remains by dental records as applied to the Mount Carmel incident near
Waco, Texas, in 1993.
This presentation will impact the forensic science community by
providing a review of one forensic science discipline’s contribution to
the resolution of a significant mass-fatality incident.
Eighty-six people died as a result of the Mount Carmel incident:
ten people in the initial raid on the compound on February 28, 1993 (six
residents of the compound and four BATF agents), and 76 people died in
the fire that subsequently occurred at the compound on April 19, 1993.
The Texas Justice of the Peace with jurisdiction in this matter
ordered the decedents to be taken to the morgue at the Tarrant County
Medical Examiner’s District (TCMED) in Fort Worth, Texas, for
autopsy and examination under the direction of Chief Medical Examiner.
The Director of the TCMED Human Identification Lab at the time was
Rodney Crow, DDS. The “Dental Disaster Squad,” composed of many
members of the Fort Worth District Dental Society had been well
prepared for such a mass-fatality incident by: (1) training at the
Southwest Symposium on Forensic Dentistry at the University of Texas
Health Science Center at San Antonio Dental School; and, (2)
participation in actual, local incidents involving Delta Airline flights 191
(1983) and 1141 (1985) at D/FW International Airport in Fort
Worth/Dallas, Texas. Approximately 40 to 50 unpaid volunteers from
the dental society donated almost countless hours of professional
services extending over a period of three months.
Dental ID, Mount Carmel, David Koresh
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Development of a Colorimetric Scale as a
Visual Aid for the Time of Bruising in Blunt
Trauma and Bitemark

Emilio Nuzzolese, DDS, PhD*, viale J.F. Kennedy 77, Bari, 70124,
ITALY; Margherita Neri, MD, PhD*, Department Forensic Pathology,
University of Foggia, Viale degli Aviatori 1, Foggia, 71100, ITALY; and
Giancarlo Di Vella, PhD, Section of Legal Medicine - University of Bari,
P.zza G. Cesare 11, Bari, 70124, ITALY
After attending this presentation, attendees will learn more about
color of bruise versus age of bruise and how a colorimetric scale may be
visual aid for the assessment of the age of bruising.
This presentation will impact the forensic science community by
introducing two prototype colorimetric scales with and without linear
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measurement, each with six bruising colors, three circles with black and
white calibrators to be used for forensic photography of white European
population
Medical examiners and forensic odontologists are frequently asked
to establish the age of a bruise on a living or deceased individual.
Injuries may be the result of bitemarks or of non-accidental traumas,
thus having a medico-legal significance in the field of child abuse. In
June of 1996, persons investigating child abuse and neglect were mailed
a pamphlet from the U.S. Department of Justice entitled, “Recognizing
When a Child’s Injury or Illness is Caused by Abuse,” with a specific
part dedicated to aging of bruises. The pamphlet gave a very clear cut
description of color of bruise versus age of bruise, as follows: Red 0-2
days; Blue, Purple 2-5 days; Green 5-7 days; Yellow 7-10 days; Brown
10-14 days. However, a colorimetric scale for forensic photography
based on the bruise colors has never been proposed, as photographic
color reproduction is unreliable and depends on several factors, like
camera, lighting, printer, and photo-editing color calibration.
The purpose of this study is to propose two prototype colorimetric
scales with and without linear measurement, each with six bruising
colors based on RGB color model, three circles with black and white
calibrators to be used for forensic photography of skin injuries of white
European population, during different stages of healing. The prototype
scales were employed during forensic photographic imaging of cases of
blunt trauma and bitemarks.
This study does not attempt to give a definitive account of the
different scientific methods available for the assessment of the age of
bruising. This presentation will present an opinion that a color aid when
analyzing photos could assist with the interpretation and accuracy of
estimation of bruise age, especially when the analysis it made directly on
digital images prior to printing. Such an aid would give a reliable
standard condition and allow color calibration. It is essential that the
colors within the image represent colors within the bruise under standard
and reliable conditions.
Observation on a large sample of blunt trauma and bitemark
injuries applying the proposed colorimetric scales is needed to verify
and validate the preliminary results obtained, although bruise age
estimation remains an expert opinion with several degrees of accuracy
and variability. For this reason colors within the bruise have to be
analyzed by experienced and confident observers along with every and
any relevant findings and observations in order to prevent errors or
misjudgment.
A synergy between medical examiners and odontologists is also
advisable for a more acceptable forensic interpretation in order to assess
the correction parameters to be used in the proposed colorimetric scale.
Bruise Age Estimation, Forensic Odontology, Bitemark Analysis
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Forensic Identification of Flight AF 447
Disaster Victims

Carlos E. Palhares, DDS, MDS, Departamento de Polìcia Federal,
Edificio INC, SAIS Quadra 07 Lote 23, Brasilia, 70610-200, BRAZIL;
Olaf Worbs, and Juan Kotze, ICPO-INTERPOL, DVI - Identification
Branch, 200 Quai Charles de Gaulle, Lyon, 69006, FRANCE; and
Emilio Nuzzolese, DDS, PhD*, Forensic Odontology Working Group,
INTERPOL DVI Standing Coimmittee, Ambulatorio Nuzzolese, Viale JF
Kennedy 77, Bari, 70124, ITALY
After attending this presentation, attendees will learn more about
DVI in a multinational scenario applying INTERPOL recommendations.
This presentation will impact the forensic science community by
demonstrating how every identification method should be employed
when human identification is requested.
Air France flight 447 departed on schedule at 19:30 (22:30 GMT)
on May 31, 2009 from Rio de Janeiro for Paris. On board were 228
* Presenting Author

people (216 passengers and 12 crew members), 59 Brazilians and 169
others belonging to 32 different nationalities. About three hours after
take off there was loss of radio signal from the aircraft. It is unlikely that
the cause of the disaster will ever be established, as the black boxes were
lost in the Atlantic Ocean. Only 50 bodies were recovered and
identified, 20 of which were Brazilian and 30 of other nationalities. Of
those recovered 25 were adult females, 24 adult males, and 1 male child.
Forensic victim identification was performed by Brazilian Federal
Police staff with the technical support of INTERPOL and French
personnel. Several antemortem and postmortem teams were employed
for the identification process. An advanced PM Base located on
Fernando de Noronha Island, a main PM base located in Recife; a
federal police PM DNA lab in Brasília; and an AM team in Rio de
Janeiro. The advanced PM team located on Fernando de Noronha Island
was tasked with photographing the bodies and human remains
recovered, with the initial registration and archiving of clothing,
personal belongings and obtaining fingerprints and a biological sample
for DNA profiling. The body bags were shipped to Recife and DNA
samples to Brasília for further analysis. The medico-legal Institute in
Recife performed medical, dental, and radiological examinations, taking
additional photographs, DNA, and fingerprints samples. These
operations were performed by Brazilians forensic pathologists and
odontologists, with French and INTERPOL delegates as observers
representing the international Community.
DNA, odontology, fingerprints, as well as personal
belongings/findings (tattoos, jewelry, piercings) and clothing were used
by the reconciliation teams in Recife and Brasília. The forensic
management of victim identification differed little from the one used
after the 2004 tsunami in Asia. Due to the large number of nationalities
involved (33), and the difficulties in processing antemortem data, it was
decided to use INTERPOL DVI protocols and software, to ensure an
international standard and quality control.
The recovery and identification of AF447 victims required 2
months work, largely due to the timescales involved in receiving ante
mortem data from the many countries involved through their police
agencies.
During DVI process identifications were made by following
methods: DNA, odontology findings/fingerprints. Although more
methods were used in many instances, the order largely reflects the
percentage of each method used, DNA being used in more cases.
However, the identification of the non-Brazilians victims was mainly
done via DNA and odontology data, as a result of the absence of
fingerprints AM data for the non-Brazilians casualties.
Human rights, quality control, and Interpol DVI recommendations
(ratified by 187 countries) require that in a multinational identification
exercise, all primary identification methods should be employed. This
opinion that the combination of DNA, odontological data, dental x-rays,
and where possible fingerprints will permit the establishment of an
international standard ensuring certain and fast results.
Forensic Science, Forensic Odontology, Disaster Victim Identification
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Contribution of New Technologies to the
Bitemarks Study

Charles Georget, DMD*, CTGN, Forensic Science Institute of the
French Gendarmerie, 1 Boulevard T Sueur, Rosny Sous Bois, 93111,
FRANCE; Aime H. Conigliaro, MA, Institut de Recherche Criminelle de
la Gendarmerie Nationale, 1 Boulevard Theophile, Sueur 93110, Rosnysous-Bois, , FRANCE; and Yves Schuliar, MD, PhD, Forensic Science
Institute of the French Gendarmerie, 1 Boulevard, Theophile Sueur,
Rosny Sous Bois, 0 93 110, FRANCE
After attending this presentation, attendees will understand how
new technologies especially laser scanner using 3D modeling of dental
casts can enhance the study of bitemarks. The sectioning performed
* Presenting Author

allows the approach to optimisticaly further development in the
bitemarks study to help investigators and magistrates to identify the
perpetrator of these acts to find the truth.
The technique mixing data processing and forensic science is an
original tool in the fight crime and is currently being tested within
Forensic Science Institute of the French Gendarmerie (IRCGN). This
presentation will impact the forensic science community by presenting
practical applications which can represent guidelines available to a wide
population of specialists.
Bitemarks are caused by the mechanical action of the teeth
accompanied or not by the pressure of tongue or lips. Thus bitemarks
induce a physical deterioration of soft tissues characterized by a print
whose contours vary mainly according to the strength of the pressure
exerted on the tissue, the mandibular movements of the perpetrator, and
the movement of the victim. Naru and Dykes (1996) showed that the
manual sketching copying dental arches of a suspect vary perceptibly if
they are not performed by the same technician. The imprecision of the
copying depends of the dexterity, sensitivity, and the tiredness of the
operator. There is a consensus among experts in bitemark studies who
consider that data processing is an ideal tool to copy objectively the
contours of teeth of the suspect. But according to the strength of
indentation, the marks of incisal edges or occlusal surfaces don’t show
all the morphological characters used to identify the aggressor. Charles
Georget (2003) developed a method based upon sections made from
plaster dental casts. This method provides a more accurate
representation of the dentition. Nevertheless, it requires a specific
material made for the experimental process. The data is produced by the
assessment of the dental arches of the aggressor in situ and the molding
of the cast in white plaster. Around the white plaster cast, a form work
is made and filled with black plaster. The sections and the pictures of
the dental casts are entered into a database. The tool used to produce the
sections is commonly found in prosthodontic laboratories. It guarantees
the orthogonality of this assemblage and the equidistance between two
sections. The tool is made to create a controlled removal of plaster every
millimeter. After a section is ground the cast is dismantled from its
support. It is photographed or photocopied next to an ABFO N°2 scale.
However, this method is limited because it is destructive and the number
of sections is limited. It is also a time consuming process. The
contribution of new technologies and especially the use of laser scanners
assist in the production of fast and easy 3D models of the dental cast.
This none destructive method enables to production of sections
according to the needs of the odontologist. The digitized dental cast is
available for further examination due to the non-destructive nature of the
methodology.
Bitemark, 3D Modeling, Plaster Section
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A Modified Method
Overlay Fabrication

for

Bitemark

Barbara L. Needell, DMD*, Den-Care West, 5280 North University
Drive, Lauderhill, FL 33351
After attending this presentation, attendees will learn an alternative
method for fabricating bitemark overlays. Attendees will determine if
this method is valuable in bitemark analysis and expert witness
testimony.
This presentation will impact the forensic science community by
providing an alternative method and a useful tool for bitemark overlay
fabrication.
The method of acetate overlay fabrication is a critical part of
bitemark analysis and expert witness testimony. It began as a magic
marker tracing of teeth edges over models made from impressions of a
suspected biter and progressed to the more current usage of graphic
editing program software and other similar computer programs. The
purpose is to accurately represent the biting edges of teeth. The overlay
12

has undergone much study. An error in fabrication can lead to disastrous
mistakes in assessing innocence or guilt. In addressing a jury, the
forensic dentist should make his or her opinions clear and easy to
duplicate. Because many innocent people have found themselves behind
bars due to inaccurate forensic analyses, odontologists need to be
meticulous and exact in their analyses and their presentations in the
courtroom.
There are several methods of overlay fabrication. No one method
is always better than another. The method described in Digital Analysis
of Bitemark Evidence by Raymond J. Johansen, DMD and C. Michael
Bowers, DDS, JD is one of the most comprehensive to date (Forensic
Imaging Services, 2000). This presentation will make use of instructions
from this text when fabricating the alternative overlays. Several cases
will be shown utilizing this method and comparing it to the traditional
method.
Traditional overlays display the edges of the incisors, canines and
bicuspids. These are then placed on top of a photograph of the bitemark
for comparison. This can be done with a hard copy, or acetate
transparency, over the actual photograph, or else performed on a
computer software program. Either method is usually acceptable in
court. The jury has to imagine that the elliptical or rounded area is the
incisal edge of a tooth. This alternative method will reflect the entire
tooth over the bitemark photograph. It will help the odontologist, as well
as members of a jury, visualize the entire tooth over the bitemark.
A step by step presentation of the alternative method of bitemark
overlay will be presented. By the end of the presentation, each attendee
should then have the expertise necessary to reproduce this method and
the understanding of whether this method is applicable to his or her
forensic cases.
Overlay, Bitemark, Expert Witness
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Statistical Shape Analysis of Bitemark
Distortion in Human Skin

Mary A. Bush, DDS*, SUNY at Buffalo, B1 Squire Hall, 3435 Main
Street, Buffalo, NY 14214; Peter J. Bush, BS, Laboratory for Forensic
Odontology Research, School of Dental Medicine, SUNY at Buffalo, B1
Squire Hall, South Campus, Buffalo, NY 14214; Raymond G. Miller,
DDS, SUNY at Buffalo, 3435 Main Streey, Buffalo, NY 14214; and H.
David Sheets, PhD, Canisius College, Department of Physics, 2001
Main Street, Buffalo, NY 14208
The goal of this presentation is to explore the range of distortion
possible in bitemarks created on human skin using shape measurement
tools coupled with multivariate statistical analysis.
This presentation will impact the forensic science community by
addressing one of the two fundamental principles of bitemark analysis,
that is, transferability of the shape of the human dentition to skin.
Distortion in a bitemark in human skin is unavoidable. What is
poorly understood is the extent of distortion that is possible. Skin is a
less than optimal recording medium as it undergoes visco-elastic,
anisotropic non-linear response to stress. Prior studies have shown that
these factors create a situation in which the deformation will show both
intra- and inter-arch variation in multiple bites, even if all are created
with the same dentition. However, these studies employed a metric
approach.
Traditional methods of exploring this problem have used metric
measurements in an attempt to quantify mesial to distal, intercanine, and
angulation differences of the teeth. Nonetheless, metric measurements
provide no overall description of shape changes. Nor do they provide
any formal statistical analysis with regard to biological form.
A well-established statistical shape method used to describe
biological form is Geometric Morphometic analysis (GM). GM
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methods allow for a quantitative analysis of shape by capturing the
geometry of morphological structures of interest and preserving this
information through statistical analysis.
Shape information can be visualized by plotting landmark positions
in Procrustes distance superimposition. Procrustes distance is a measure
of the closeness in shape of Procrustes superimposed specimens and is
recognized as a general-purpose measure of specimen similarity in the
geometric morphometrics framework. Procrustes distances can be used
to summarize variations in populations, express the degree of similarity
of individual specimens, means of populations, or to search for matches
between bitemarks and dentition.
Among the tools available for statistical analysis is Principal
Component Analysis (PCA) with which the principal variations of shape
can be plotted and visualized. This allows for determination of which
shape aspect is responsible for the most variation. Canonical Variates
Analysis (CVA) can also be used to determine if shape information can
distinguish between different categories of data.
Thus, the use of shape change analysis software allows a
multivariate statistical approach to explore one of the principal tenets of
bitemark analysis; transfer of the dentition to skin.
All necessary Human Subject Institutional Review Board (HSIRB)
procedures were completed and exemption was granted. Eighty-nine
bitemarks were created on unembalmed cadavers. The cadavers were
stored at 4°C and allowed to come to room temperature prior to bite
infliction. The bites were created both perpendicular and parallel to skin
tension lines. Bitemarks were also created in wax for comparative
purposes.
For bitemark infliction, a single dentition was used. The dentition
of a volunteer was impressed with polyvinylsiloxane and then poured in
light viscosity metallographic epoxy resin. The models were mounted
on a hand-held vice grip. The opening diameter was set to 40mm
(opening diameter of the volunteer).
Each bite was photographed with a #2 ABFO scale in place.
Landmark points were placed on each digital image that described the
mesial to distal endpoints, intercanine and angulation of each of the 6
anterior teeth with freeware. Landmark points were also placed on the
ABFO scale as an internal reference. Intra operator error threshold was
also calculated. Following landmark data point extraction, statistical
analysis was completed with another freeware program.
PCA, CVA, and Procrustes distance was determined, and used to
demonstrate the non-equality of measured images of the dentition, wax
impressions, as well as the range of distortion of bitemarks in skin. In
addition the bitemarks were compared to a population of 410 dental
models to determine the closest match. Results showed that none of the
bitemarks matched the dentition that caused them within measurement
error and that two unrelated dentitions matched more closely.
The data presented will allow the forensic community to
understand the range of distortion possible in bitemarks created on
human skin.
Bitemarks, Bitemark Research, Skin Distortion
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Diagnosing and Reporting Abuse in the
Dental Office: Recommended Procedures
in Switzerland

Michel M. Perrier, MS*, Institute of Forensic Medicine, University of
Lausanne Switzerland, Av de Rumine 7, Lausanne, 1005,
SWITZERLAND; and Beat Horisberger, MD, University Lausanne,
Institute of Legal Medicine, Rue du Bugnon 21, Lausanne,
SWITZERLAND
After attending this presentation, attendees will be able to evaluate
a method of reporting abuse cases diagnosed in a dental office.

* Presenting Author

This presentation will impact the forensic science community by
showing the importance of training dentists in detecting and reporting an
increasing problem of public health.
Diagnosing a case of abuse can be a difficult task for dentists and
their staff. It requires knowledge and familiarity with signs that might
indicate violence without jumping to conclusions. Diagnosing physical
abuse is the first step of a systematic procedure. It needs a particular
specialized training and knowledge to link detected injuries and the
behavior of the patient and/or the accompanying person(s). The
etiological factors of the injury must be determined as to be either
accidental or non-accidental event. The delicate initiation of a
discussion with the patient regarding a situation of abuse should include
pertinent questions in a professional atmosphere of confidentiality with
an evaluation of the discerning capacity of the presumed victim.
Reporting such a situation has to be systematic and compatible with
the local and/or national legal requirements. Any report of suspected
child abuse should include exact information regarding the victim with
diagrams and photographs of the injuries. All observations should be
clearly mentioned and commented. However, the author of the report
should avoid any personal investigation and/or conclusions.
Responding to a situation of domestic abuse to an adult requires an
evaluation of the cognitive ability of the presumed victim. The
interview should include documented assistance referrals and contacts to
seek help and support about violence.
Dentists are generally confronted with patients whose age range
from children to the elderly. They see their patients on a regular basis
and/or during an emergency service. They are in the front line to
diagnose signs of abuse as 65% or more of the lesions linked to abuse
appear in the head, face, neck and other visible parts of the body such as
hands and arms. Unfortunately, some studies and results show that
reports coming from dentists are very scarce compared to those coming
from other health professionals such as physicians, nurses, caretakers,
medical examiners or social workers. This may be due mainly to a lack
of basic training during the undergraduate and during most of the
postgraduate training programs.
This lack of training should be addressed as child abuse and
domestic violence among partners and older people has become an
alarming issue in public health.
The Swiss federal law requires the duty to report cases of child
abuse by health professionals and dentists belong to this category. In
some of the 26 different cantons of the country, it is even an obligation
to report. Additional law on the assistance to offended victims came into
effect in 1993. This law encourages the creation of violence prevention
programs and specific consultation for victims of interpersonal violence.
These centers inform victims on rights and duties and evaluate risk.
As abuse cases are increasing, dentists should become more aware
of the risk of being confronted to a non-accidental problem. Careful
observation of a patient’s symptoms, his or her behavior, appearance,
and ability to communicate is a very important part of any dental visit.
Forensic Odontology, Abuse, Dental Traumatology
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A Bitemark Identification by Geometric
Pattern: A Medico-Legal Problem

Thomas V. Brady, DMD*, 1823 Boston Post Road, PO Box 622,
Westbrook, CT 06498; Kevin D. Cross, DDS*, Higganum Dental
Associates, LLC, 415 Killingworth Road, PO Box 335, Higganum, CT
06444; and Constantine P. Karazulas, DDS, 38 Alden Street, Fairfield,
CT 06824
After attending this presentation, attendees will learn to appreciate
the ABFO guidelines and the necessity to use accurate metrics in
analyzing bitemarks involved in criminal cases. The ramifications of
such testimony can be serious.
* Presenting Author

This presentation will impact the forensic science community by
showing that, in light of last year’s National Academy of Sciences
(NAS) Report, the standard of courtroom testimony has been raised.
Now, more than ever, testimony has to be supported by accepted science.
This presentation will discuss the lack of proper use of ABFO
guidelines, of proper metrics, of the Daubert rules and the loss of being
an independent reporter of scientific fact.
This is a case of child abuse, not alleged child abuse. The question
is who is the abuser? The victim lived with her mother, her 7-year-old
brother, and her mother’s boyfriend. The maternal grandmother was her
babysitter. In January 2007, the 3½-year-old little girl presented at the
New Bedford, Massachusetts Hospital. The grandmother stated that two
days earlier the little girl fell in the bathtub hitting her lower face and
chin. Upon examination, the doctors found a single midline external
puncture of her maxillary lip with internal mucosal tearing and small
punctures on the underside of her chin. However, further inspection
indicated large bruises on the child’s torso and apparent bitemarks on
both the right and left arms. Several photographs were taken. Only one
bitemark photo had a ruler in it. The hospital dispensed antibiotics for
the child to the grandmother and they were released.
April 2007, the child again presented to the hospital. Neither the
mother nor the grandmother gave the child the antibiotics. The injury to
the lip deteriorated to mimic a cleft lip forcing reconstructive surgery.
Approximately 5 months later, the mother’s boyfriend was arrested for
child abuse. When the trial began, the central issue focused on the
accused as the perpetrator by bitemark identification. The prosecutor
alleged the injuries to the maxillary lip, the chin, the torso, and the arms
were all bitemarks caused by the accused. A forensic odontologist
testified for the prosecution on the pattern injury on the child’s left arm
and her chest. He testified that he obtained plaster imprints of the teeth
of the mother, the grandmother, the accused, and the brother. From these
he made wax bites and overlays. The odontologist limited these four
subjects as the only possible biters. He stated that, while he was unable
to perform a metric analysis of the bitemarks due to the limitations of the
evidence provided, he determined that, by evaluating the “geometric
pattern” of the bitemarks on the arm and side of the chest, the accused
was the biter.
A forensic odontologist testified for the defense. He rebutted the
prosecution’s testimony entirely. He pointed out that an examination of
the only bitemark with a ruler in it excluded all four people studied by
the prosecution. This automatically opens up the pool of possible biters.
He showed that the wax overlays presented by the prosecution had no
tooth designations to identify alleged matches. He pointed out the
prosecuting odontologist’s error in aligning the bitemark on the left arm.
He brought into question whether there was a bitemark on the torso as
opposed to bruising on the child’s torso. When the defense odontologist
attempted to contradict the geometric pattern theory by invoking the
Daubert ruling the presiding judge stopped him from testifying further.
The requirement for not only class characteristics (geometric pattern)
but individual characteristics (not illustrated) was disallowed by the
judge. The accused was found guilty and sentenced to 12 to 15 years in
prison. The case is being appealed.
Daubert, Bitemark, Geometric Pattern
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A Perfect Storm: Is There a New Paradigm
to Keep Bitemarks Afloat Or Will
They Sink?

C. Michael Bowers, DDS, JD*, Ventura Coroner’s Office, 2284 South
Victoria Avenue, Suite 1G, Ventura, CA 93003
After attending this presentation, attendees will appreciate
prosecutorial, defense, and appellate strategies used in current bitemark
cases.
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This presentation will impact the forensic science community by
addressing the issues associated with insufficient scientific literature
supporting bitemark evidence, the problems of traditional judicial
acceptance which battles the 2009 National Academy of Sciences
Report, systemic difficulties exposed in exoneration cases, and
compelling new research that suggests a paradigm shift. The use of this
information in the current peer review commentary and judicial review
will be explored.
Bitemark analysis is based on the following two concepts or
assumptions. First, the dental characteristics of anterior teeth involved
in biting are unique in all individuals. Second, that the asserted
uniqueness is transferred and recorded in the injury thus allowing
distinguishing features in the patterned injury to be related with some
level of certainty to a given dentition.
The historical question in bitemark analysis has been what, if
anything, is “unique” regarding teeth. Recent publications have pointed
to the fact that as human beings we share a common biological form and
that when considering large populations, tooth positions and shapes can
overlap. Consequently, dental matches can be found.1 In light of this,
the concept of dental uniqueness is not scientifically, nor statistically,
supportable.
Another confounding variable in studying bite skin injuries is that
most show as only bruises and discolorations, effectively reducing
resolution and allowing more than one dental pattern to fit the injury.2
With regard to the second assumption of bitemark analysis, the notion
that a bitemark in skin could have been made by a particular person (i.e.,
someone with teeth like the defendant’s), something that is commonly
stated by odontologists to law enforcement investigators, the forensic
community, and the court, can be called into question.
The research discussed in Miller et al,1 Bush et al,2,3 a 2009
scientific methods review by the U.S. Congress,4 and the use of DNA,
no longer suggests using the old method of trying to “match” teeth to
bruises in the skin.
The lack of scientific research to support that “everyone’s teeth are
unique” (an impossible challenge to prove in relation to bitemarks) and
distortion/bruising with regard to skin makes forensic bitemark opinions
an obvious out-of-step use in forensic science. Even the assertion that a
bitemark could have been made by one person in particular ignores the
problems in the scientific reliability of bitemark identification when
DNA has not been recovered from the location of the bitemark.5 In fact,
uniqueness is never used as a conclusive opinion in the much more
scientifically based discipline of DNA.6
In addition to these events, there is obvious proof that bitemark
opinions have contributed to the wrongful conviction in ten cases in the
United States in the last decade. Law enforcement, prosecutors, and the
courts should now realize that bitemark analysis is not the same as DNA
in either function (giving the court reliable proof of guilt or innocence)
or scientific accuracy.7 Also, bite skin injuries often show only as
bruises and discolorations, which can make analysis ambiguous and
opinions discordan.8
The scientific and most rational approach to take is to follow the
National Academy of Sciences and have bitemark identifications follow
the road similar to lie detector examination and limit its use to pre-arrest
investigations where it may assist in development of leads for search
warrants and persons of interest. The new concept is an obvious one.
The best identification evidence from a bitemark is DNA obtained from
the saliva of the biter.9
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The Correlated, Non-Independent Nature
of the Human Dentition: Why the Product
Rule Cannot Be Used

Peter J. Bush, BS*, Laboratory for Forensic Odontology Research,
School of Dental Medicine, SUNY at Buffalo, B1 Squire Hall, South
Campus, Buffalo, NY 14214; Mary A. Bush, DDS, SUNY at Buffalo, B1
Squire Hall, 3435 Main Street, Buffalo, NY 14214; and H. David Sheets,
PhD, Canisius College, Department of Physics, 2001 Main Street,
Buffalo, NY 14208
This goal of this presentation is to show that the human dentition
has correlated, non-independent features which render the use of the
product rule invalid as a means of determining dental uniqueness.
This presentation will impact the forensic science community by
demonstrating how the use of the product rule is an improper means to
statistically analyze the human dentition.
One of the fundamental principles of the bitemark analysis assumes
that the human dentition is unique. However, there are very few
published studies that explore this issue. One oft-cited paper that
attempted to prove the uniqueness of the dentition was published in
1984.1 In this work, the product rule was used to determine that the
number of possible combinations of human tooth positions in the lower
jaw alone is on the order of 6.08 x 1012. This study ignored the
possibilities of biological correlation and also assumed a uniform
distribution of tooth position to make this claim.
The questions are thus: Are the features of the dentition correlated?
Are they uniformly distributed? Do the biological features of the human
dentition demand more nuanced approaches than the product rule?
Two data sets of the human mandible were randomly collected.
HSIRB exemption was approved for each set. One set consisted of 172
3D laser scanned models. The second set consisted of 344 2D models
that were scanned on a flatbed scanner. Landmark points were first
measured on the dentitions. The center position of each tooth and the
angle the tooth made in a horizontal plane was calculated. The 2D or 3D
* Presenting Author

nature of the source was immaterial as the information extracted was
independent of the third dimension. The arches were oriented such that
the distal of the canines touched a baseline and a perpendicular line was
drawn from the baseline to the mesial of the right central incisor. This
resulted in a set of three measurements per tooth, x and y coordinates
measured with a resolution of +-1 mm and angles measured to +-5
degrees. The data distribution was then recorded.
Two simulation tests were performed to examine the effects of
correlation and non-uniform distribution. The first simulation used was
a permutation test. In this procedure, a simulated data set was created
using the original tooth measurements, but randomly assigning
measurements to specimens using a random number generator. The x, y
and angle measurements were permuted independently. This procedure
preserves the distributions of individual measurements, so that
histograms of the individual measurements (x, y position or angle
values) are identical to the histograms seen in the original data.
However, the permutation test as used here destroys all the correlation
between measurements that was present in the original data. So the
permutation test allows one to see how important correlation is in the
data set. This simulation was repeated 1,000 times.
The second simulation used was a Monte Carlo simulation that assumed
uniform distributions of all measurements over the observed
measurement ranges, which is the assumption made implicitly in
Rawson’s model. To generate such a simulation, the range of possible
tooth positions was calculated from the empirical observations in the
datasets. Then simulated specimens were assigned measurements
randomly distributed over the observed range with no correlation
between measurements. As in the permutation test, the simulation was
repeated 1,000 times.
Results show that the features of the human dentition are highly
correlated and show a non-uniform distribution.
Conclusions indicate that the use of the product rule is an invalid
means of describing the human dentition and should be avoided.
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Assessment of Bitemark Severity and
Willingness to Assess

Andrew Durning, BSc*, University of Manchester, Dental Health Unit,
3A Skelton House, Manchester Science Park, Lloyd Street North,
Manchester, WA13 9GB, UNITED KINGDOM; and Iain A. Pretty, DDS,
PhD, Dental Health Unit, Skelton House, Lloyd Street North,
Manchester Science Park, Manchester, M15 6SH, UNITED KINGDOM
After attending this presentation attendees will: (1) understand the
relationship between bitemark severity and forensic significance; (2)
recognize the degree of agreement between experts; (3) recognize the
importance of linking severity with the degree of analysis that can be
undertaken; and, (4) understand the risks of assessing injuries of low
significance.
This presentation will impact the forensic science community by
highlighting the need to be cautious in assessment of bitemarks and will
suggest a threshold at which such injuries should not be compared to a
suspect’s dentition.
There is a clear link between the severity of a bite injury at
presentation and its forensic significance. For example, a bite injury that
presents as a diffuse, non-discrete bruise is unlikely to possess unique
characteristics suitable for analysis resulting in the positive
identification of the perpetrator. However, on the other end of the
severity spectrum, very aggressive, avulsive injuries are frequently poor
* Presenting Author

candidates for analysis. A combination of factors including the loss of
tissue, tearing and distortion of wound margins, and the need for urgent
medical treatment generally render such injuries poor candidates for
analysis. Bite injuries that present in the middle of these extremes, i.e.,
injuries made up of discrete, individual bruises, small abrasions and
lacerations frequently and considered by odontologists to present the
highest level of significance and many will enable the exclusion and
inclusion of potential suspects.
A novel index, relating severity to forensic significance has been
previously developed. A total of 37 suspect bitemarks images were
selected and a range of questions asked of each odontologist completing
the questionnaire. In each case the severity scale was shown to the
examiner and they were asked if the injury was or was not a bitemark
and secondly to rate its severity. Supplemental questions were asked of
the degree to which the examiner would pursue the bitemark in terms of
forensic analysis. 20% of respondents were asked to repeat the exercise
to provide intra-examiner reliability.
Initial results suggest that there is a high degree of agreement
between the odontologists on which injuries are bitemarks (kappa =
0.92) and to which level of the scale they should be assigned to (kappa
= 0.88). Agreement is reduced when considering the action to be taken
in regard to the bitemark, with bitemarks rated as high severity having
the largest degree of disagreement (kappa=0.63). Those bitemarks that
fall within the middle of the scale have the highest level of agreement
with the majority of respondents stating that they would analyze the
injury further. Intra examiner reliability is also high with kappa values
of 0.96 for determination of injury as a bitemark, 0.91 for scale
assignment and 0.78 for analysis action.
Bitemark, Odontology, Agreement
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Pitfalls of Bias and Bitemarks: Where Does
One End and the Other Begin?

Franklin D. Wright, DMD*, Hamilton County, Ohio Coroner’s Office,
1055 Nimitzview Drive, Cincinnati, OH 45230
After attending the presentation, greater awareness to the types and
introduction of bias in scientific investigation will become a protocol for
the investigation. The goal of the presentation is to help the bitemark
investigator isolate himself/herself from the introduction of bias.
Becoming aware of the many types of known biases in the scientific
investigation associated with bitemark analysis is critical. This
presentation will impact the forensic science community by making the
investigator aware of the presence of potential sources of bias and
working to prevent the introduction of these biases is an absolute
requirement in bitemark analysis.
Bitemark analysis is a very complex investigation that often
involves many different pieces of information collected from many
different venues. Interactions by the bitemark investigator with the
sources of the information can begin a chain reaction cascade of events
that cause the investigator to move from the application of scientific
methodology to bias-based assumptions. The introduction of these
biases interferes with the objective science-based process and the
associated findings, which can lead to erroneous results ranging from the
false positive to the false negative, with everything in between.
Generally speaking, bias takes on two forms: conscious and
subconscious. Conscious bias, for example, can be something as simple
as being told by law enforcement that there are only three known
suspects in the bitemark homicide with the inference that one of the three
is the actual biter. The bitemark investigator simply has to figure out
which one of the three is the biter.
Subconscious bias is often much harder to detect and avoid. An
example of subconscious bias would be the bitemark investigator
collecting the actual bitemark evidence and then subsequently collecting
evidence from the suspected biters, one of whom looks and acts like a
16

criminal. Subconsciously, the bitemark investigator will form bias
toward the individual “criminal acting” suspect, possibly leading to a
false positive.
Knowing that the presence of bias exists prior to beginning an
investigation helps to isolate its introduction. The most common types
of bias in scientific investigation will be presented with explanations of
how the bias can be introduced and how to avoid it. Bitemark analysts
must develop protocols for the investigation that work to identify, define
and remove bias if there is any chance of reaching an opinion based only
on the science of the investigation. To do otherwise invalidates the
investigation and all of its associated findings.
Bitemark, Bias, Bitemark Analysis
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Evaluation of Affine Methods in Bitemark
Analysis: Why Mathematical Models of
Distortion Correction Should Be Used
With Caution

H. David Sheets, PhD*, Canisius College, Department of Physics, 2001
Main Street, Buffalo, NY 14208; Peter J. Bush, BS, Laboratory for
Forensic Odontology Research, School of Dental Medicine, SUNY at
Buffalo, B1 Squire Hall, South Campus, Buffalo, NY 14214; and Mary
A. Bush, DDS, SUNY at Buffalo, B1 Squire Hall, 3435 Main Street,
Buffalo, NY 14214
This goal of this presentation is to describe a range of Affine
mathematical methods and demonstrate how these methods relate to
bitemark analysis.
This presentation will impact the forensic science community by
providing an understanding of the limitations of mathematical distortion
correction of a digital image of a bite mark, as well as a method for
comparing the quality of the attempted distortion correction.
The biomechanical properties of human skin allow for a wide range
of distortions in a bitemark. This deformation may be varied within the
bite itself, so that distortion is not uniform across an image. The largest
factor responsible for localized distortion is the anisotropic nature of the
tissue. Since skin is anisotropic, the tissue possesses varying degrees of
tightness. This will cause the non-uniform degree of distortion typically
seen within the bitemark.
Attempts have been made to try to describe and quantify this
distortion mathematically in anticipation of scientifically matching a
dentition to a bitemark. Affine transformations have been suggested as
a possible method to achieve this goal. However, if skin is anisotropic,
affine transformations may not be an entirely effective method of
analysis and subsequent correction of the distortion. A range of affine
methods are examined as well as approaches to quantifying attempts at
removing distortion.
The set of affine transformations of a plane (2D) image are all the
deformations of that shape that leave initially parallel lines parallel after
the deformation. There are six possible affine transformations (vertical,
horizontal, rotation, scaling, stretching, and shearing). A study of the
effects of using three distinct combinations of affine approaches (fixed
scale, variable scale, and full affine) to match dentitions to bitemarks
was undertaken.
Human subject review exemption was granted for all phases of this
project. Thirty-six bitemarks were inflicted on unembalmed cadavers.
The bites were created with a set of epoxy resin dental models that were
mounted onto a hand held vice grip. All 36 bites were made with this
single dentition.
The bites were photographed with a #2 ABFO scale in place. The
set of dental models that inflicted the bites were scanned on a flat bed
scanner at 300 dpi, also with a #2 ABFO scale in place. Using freeware,
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landmarks were placed on the resultant digitized bite images (300 dpi)
as well as that of the dentition.
The following criterion for matching a dentition to a bitemark was
adopted. If the Euclidean distance D between dentition and the bitemark
is greater than twice the RMS scatter value for repeated measures of the
bitemark after an affine matching procedure, then the difference between
the bitemark and the dentition could not be reasonably attributed to
chance (with a p-value of roughly 5%), and the two do not match. If the
dentition is within twice the RMS scatter, than the difference may be
attributed to measurement error, and the two are a match.
The digitized results of the thirty six bitemarks were then compared
to the digitized dentition that created the marks, to determine if affine
transformations could explain the distortion in the bitemarks on skin.
Results showed that high levels of distortion in the bitemarks were
not attributable to affine deformations or measurement error, suggesting
that non-uniform anisotropic properties of skin mostly contribute to the
distortion seen, thus concluding that bitemark distortion cannot be
corrected by using affine transformations.
Bitemarks, Bitemark Research, Affine Transformations
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Is There a Consensus Between Forensic
Dentists on Whether Bruising is Useful in
Determining the Amount of Pain Caused by
a Bitemark?

Helen York, BSc*, Dental Health Unit, 3A Skelton House, Manchester
Science Park, Lloyd Street North, Manchester, M15 6SH, UNITED
KINGDOM; and Iain A. Pretty, DDS, PhD, Dental Health Unit, Skelton
House, Lloyd Street North, Manchester Science Park, Manchester, M15
6SH, UNITED KINGDOM
After attending this presentation attendees will: (1) understand the
drivers for court requests for assessment of pain and distress in family
proceedings; (2) appreciate that empirical research cannot answer these
questions; (3) understand the consensus view on pain and bitemarks;
and, (4) understand the limitations of the research design.
This presentation will impact the forensic science community by
highlighting a common area upon which forensic dentists are asked to
comment and recognize the difficulties in providing an empirical answer
to the problem.
Forensic dentists are often called upon to comment on the degree of
pain or discomfort that a child may have experienced following a
bitemark. Such issues are often of importance in family court
proceedings. Anecdotally it is believed that bitemark injuries that are
visible on young children several hours after infliction are likely to have
caused immediate and continuing pain. However, there is little in the
forensic or biomedical literature to support this belief. Given that
empirical research is impossible in this area a study was undertaken to
look at the view of a range of professionals.
This was achieved through a questionnaire, which was sent out to a
target group consisting of forensic odontologists, community
pediatricians, and emergency room staff. A collection of bitemarks on
children were combined with scenarios including the age of the child and
the time since the injury was inflicted. Using the Wong-Baker pain face
scale, the respondents were asked to say how much pain the victim
would have experienced at the time of the injury. It was the opinion of
the respondents that all injuries would cause some amount of pain and
discomfort to the victim. The perceived pain was compared to the
average severity and significance score of the bitemarks and this
demonstrated a significant positive correlation between the perceived
amount of pain and the severity of the wound.

* Presenting Author

While the intra-class correlation coefficients demonstrated that
there was only moderate agreement on pain levels for each individual
injury (between all professional groups) there was good agreement that
each injury would have been painful and that the pain would have been
felt immediately and for some time after. These data are helpful when
responding to questions of caregivers knowledge of an injury.
Bitemarks, Pain, Agreement

recognizable lobes instead of a smooth brick like central incisor shape.
The decedent was the only one of the three who still had mamelons that
would have made the three lobe shape on the bite mark.
The factors that played a role in determining the origin of the bite
will be presented in this case, and it will be shown that the decedent was
the individual responsible for the bitemark inflicted upon herself.
Self Inflicted Bitemark, Drowning Death, Mamelons in Bitemarks
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Self-Inflicted Bitemarks in a Drowning
Death

Gina R. Pittenger, DDS*, 2604 Baugh Road, Thompson Station, TN
37179; J. Michael Cisneros, DDS, 4660 Trousdale Drive, Nashville, TN
; and Michael P. Tabor, DDS, 310 23rd Avenue North, Nashville, TN
37203
After attending this presentation, attendees will be shown the
techniques and materials used to analyze a postmortem bite mark. In
addition, attendees will observe how comparisons of dental impressions
are made between the family members in an effort to rule out persons not
responsible for the bitemark.
This presentation will impact the forensic science community by
giving an example of an uncommon characteristic of a postmortem
bitemark and by establishing the method and procedures used to
determine who made the bitemark on the victim.
Although most bitemarks found on homicide victims and abuse
cases are left by the perpetrator of the crime, there are instances of selfinflicted bites. The reasons for these self-inflicted wounds are not
always clear, but in an investigation of possible homicide when a selfinflicted bitemark can help explain the frame of mind of the deceased, it
becomes necessary to try and prove who created the bite. In this
particular case, the decedent’s body was discovered by her husband in a
nearby pond. The Tennessee Bureau of Investigation investigator
reported that the husband and wife were high on crystal meth and had
been in a fight earlier that day where he reportedly struck her in the head
and neck area. He claims he did not kill her, and that she had made
statements earlier that week that she wanted to kill herself.
On March 29, 2010, Dr. Tom Deering, Forensic Pathologist from
Forensic Medical and the State of Tennessee Office of the Medical
Examiner contacted Dr. Mike Tabor, Chief Forensic Odontologist to
evaluate a patterned injury on the left forearm of the decedent. Dr. Tabor
contacted Dr. Gina Pittenger and Dr. Michael Cisneros to assist in the
analysis of the bite mark.
The primary objective in this case was to rule out other family
members present on the day of the victim’s death, and to determine if the
decedent inflicted the bite on herself. Since there was a suspicion of
suicide versus a homicide, the TBI agent was trying to establish a frame
of mind of the decedent by saying that if she had inflicted the bitemark
to herself, it would answer questions about whether or not she
committed suicide. These family members included the decedent, her
husband and her six year old son. The techniques used to analyze the
bitemark were dental tracings taken from dental casts made from each
individual involved. Intra-arch measurements were made on each of the
three suspects, from cuspid to cuspid. Polyvinyl siloxane and alginate
were used to make the dental impressions of each suspect. Stone casts
were made from these impressions and used for study models. The
materials and devices used for the dental tracings were celluloid
overlays, and a digital copier machine. Each model was photocopied on
a 1:1 magnification ratio and printed on a clear piece of acetate. This
allowed the doctors to outline the incisal edge position of both arches of
all three suspects. Due to some unilateral obscurity in both arches the
life-size transparences were of little value in determining which of the
three committed the bite. Detailed and further study revealed and incisal
edge bite in each arch that was composed of the distinct and
* Presenting Author

What Happens When Your Dog Kills
Someone?

Michael P. Tabor, DDS*, 310 23rd Avenue North, Nashville, TN 37203
After attending the presentation, the attendees will be able to
recognize the importance of understanding local and state animal control
ordinances.
This presentation will impact the forensic science community by
highlighting important points in animal bitemark analysis.
To what degree is a dog owner directly responsible for the actions
of his animal? Research will show that liability issues differ from state
to state. To further complicate the issue, what if several dogs, all
licensed and registered jointly participated in a single incident resulting
in 200-300 individual dog bites and the ultimate death of a human? If it
becomes unclear which dog was the primary perpetrator of the homicide,
does that relieve that dog’s owner of some of the responsibility or
liability?
These type questions may not be frequently entertained in
traditional bitemark analysis or animal bite cases. In this particular case,
the victim was taking her routine and traditional afternoon walk in a
rural town in middle Tennessee. Although there were no witnesses to the
incident, her badly mangled and mutilated body was found some hours
later in the front yard of her neighbor, friend and family physician. The
well known local librarian was readily identified, even though all her
clothes had been torn away from her body, which had even been partially
eaten. There was forensic evidence indicating she put up a struggle that
was manifested by the blood splatter and fingerprint residue found on the
unlocked door of the doctor’s unlocked auto in the driveway, as she
evidently tried to get away from the attacking dogs.
When her body was found by a passerby, a group of four dogs, two
of which belonged to the property owner, hovering over the shredded
human body. Local law enforcement officials were so confused initially,
they originally investigated this case as a possible assault and battery or
homicide case. It was noted that the dogs all had evidence of the
woman’s blood on their coat. When forensic odontologists determined
that this incident was completely explained by animal activity, local and
state officials immediately began the process of evaluating Tennessee
laws pertaining to the degree of responsibility that the dog owner(s) may
or may not have.
This presentation will present a time line sequence of details that
lead to dental opinions regarding the perpetrators of the attack. Each of
the four dogs was anesthetized and detailed measurements were made of
their dentition, as well as wax bites of their occlusion and impressions of
each animal while were asleep. Details will be presented which
differentiate obvious human bites from animal bites, to include cuspid
dominance, differing number of upper and lower incisors, as well as the
other distinguishing factors.
When overlay templates were fabricated over life-size photos of the
most readable and representative of the bitemarks, two of the dogs could
be eliminated as perpetrators of that individual wound. It would not be
possible, however, to determine their involvement in other wounds on
her body as their number was too numerous and many were not of
evidentiary value.
The owners of these two dogs voluntarily euthanized their pet even
though this isolated comparison appeared to exclude them as possible
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attackers. The physician who lived in the home where the attack
occurred was also the owner of the remaining two dogs. He denied his
pets were involved with the attack even though forensic evidence was
leading in another direction.
Additional forensic research was obtained by hiring a veterinary
forensic DNA lab to evaluate stomach contents of the animals which
proved to be non-conclusive. Without more definitive forensic
evidence, the local district attorney was reluctant to implicate the
remaining two dogs or the owner with any criminal involvement. Civil
litigation soon followed.
This case may very well become a landmark case in the state of
Tennessee which addresses specific liability issue on the owners of a
dog attack.
Dog Bites, Animal Bites, Bitemarks
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Effects of Combining Radiological Third
Molar and Cervical Vertebrae Development
on Human Age Estimation

Patrick W. Thevissen, DDS*, Dendermondsesteenweg 483, SintAmandsberg, Oost Vlaanderen, B-9040, BELGIUM; Jasdeep Kaur, BDS,
Katholoieke Universiteit Leuven, Kapucynenvoer 7, Leuven, B 3000,
BELGIUM; and Guy Willems, PhD, Katholieke Universiteit Leuven,
School of Dentistry, Kapucijnenvoer 7, Leuven, B-3000, BELGIUM
After attending this presentation, attendees will be informed on
combining dental and skeletal age related variables for age predictions.
This presentation will impact the forensic science community by
providing an improvement of age predictions combining third molar
developmental data obtained from orthopantograms and cervical
vertebrae data collected from encephalographs.
For the sub-adult age category, dental age estimation is most
commonly based on third molar development. Third molar development
has, compared to all other developing teeth, the highest human
variability. This results in age predictions with wide prediction intervals.
Therefore the accuracy of age predictions combining information of
third molar development collected on orthopantograms with information
of skeletal development collected on cephalographs is evaluated.
In a pilot study the skeletal variable and the method providing most
information about age was searched on cephalographs. Cephalographs
of 500 individuals from central India (238 F, 262 M) with known
chronological age between 4 and 25 year were collected. All
cephalographs were imported into a graphics editing software program
and scored or measured following the techniques described by Baccetti
(B), Hassel and Farman (HF), Caldas (C) and Rai (R). Regression
models with age as response and each of the four scoring or
measurement values as respective explanatory variable were established.
To compare these models the proportion of the variability in age
explained by the explanatory variable (R-square) and the magnitude of
the age prediction error (Root Mean Squared Error, RMSE) were
calculated.
In the main study orthopantograms and cephalographs, taken from
the same individual on the same date were evaluated. Retrospectively
460 Belgium individuals (236F, 224M) with chronological age between
3 and 25 years were selected from the dental clinics of the Katholieke
Universiteit Leuven. All radiographs were imported into a graphics
editing software program. On the orthopantograms third molar
development was scored following a modified Gleiser and Hunt (GH)
technique. On the cephalographs cervical vertebrae development was
scored following the B and the HF technique. Regression models with
age as response and information from GH, GH, and B, and GH, B, and
HF as explanatory variable(s) were fitted. The stages of the left and right
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third molars were highly correlated. Therefore, in the GH models the
stages of the left molars were used, reducing the multicollinearity issue.
Because missingness of third molar values at lower age may contain
information about age, missingness patterns were included in the GH
models. R-square and RMSE were calculated for comparison of the age
predictions of each of these three regression models.
In the pilot study, the variability in age was explained for 58%,
55%, 26%, and 3% for respectively the B, HF, C, and R scorings or
measures. The detected RMSE were 3.19 (B), 3.28 (HF), 4.22 (C), and
4.83 year (R). Therefore in the main study B and HF were retained for
further evaluation.
In the main study detected R-square and RMSE were respectively
0.38 and 3.59 year for the models using GH, 0.87 and 1.67 year for the
models combining GH and B and 0.88 and 1.57 year for the models
combining GH, B, and HF. The inclusion of information from the
cephalographs based on the B technique drastically improved the age
predictions in this sample, compared to predictions based on only GH
scorings. Additional inclusion of scores based on the HF technique
almost didn’t further improve these predictions.
Forensic Odontology, Age Estimation, Third Molar and Cervical
Vertebrae Development
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Dental Age Estimation and Determination
of the Probability an Individual has
Reached the Legal Age of Majority

James M. Lewis, DMD*, 577 Hughes Road, Madison, AL 35758; and
Paula C. Brumit, DDS, PO Box 608, Nocona, TX 76255
After attending this presentation, attendees will understand how to
calculate age probabilities from previously published techniques and
associated data that utilize progressive morphologic changes in age
estimation and measure variability in standard deviation.
This presentation will impact the forensic science community by
assisting legal authorities and court systems in determining if an
individual has reached the jurisdictional legal age of majority.
In the legal system, the term “minor” is used to refer to an
individual who is under the age one legally assumes adulthood and is
legally granted the rights afforded to adults by society. Not only in the
United States, but throughout the world, this age varies depending upon
the jurisdiction and application. Federal immigration and death penalty
laws in the United States set the age of adulthood at age eighteen. The
contractual and criminal laws that establish the legal age of majority are
determined by each individual state. With exception of Nebraska,
Alabama, and Mississippi, the contractual legal age of majority is
eighteen. From a criminal standpoint, the age at which an individual can
be tried as an adult, and if convicted, sentenced as an adult, differs
greatly from state to state. Functions that may affect the ability to try a
juvenile as an adult include: (1) the age of the juvenile; (2) the type of
offense charged; (3) the extent of the juvenile’s past history of
delinquency; and, (4) whether the district attorney invokes the district
court’s original jurisdiction or seeks to transfer a pending juvenile court
proceeding to the district court.
It has been documented that dental techniques that use progressive
morphologic changes to estimate age are reliable and are considered to
be the most accurate methods for estimating the ages of infants, children,
and adolescents. At any given stage of tooth development, the random
variation of age of the individual conforms to a particular probability
distribution known as the “normal distribution.” A normal distribution
can be completely specified by two parameters, mean and standard
deviation. If the mean and standard deviation are known, then one
essentially knows as much as if one had access to every point in the data
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set. Therefore, probability of an individual being any given age can be
calculated from previously published statistical data that calculates mean
age and standard deviation.
Because the age of majority varies based upon the circumstances,
probability calculations using published dental age estimation
techniques need to be understood and charts fabricated to assist the
forensic odontologist in calculating the probability of an individual
reaching the jurisdictional legal age of majority.
Forensic Odontology, Dental Age Estimation, Legal Age of Majority
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Third Molar Development: Comparison of
Nine Tooth Development Scoring and
Measuring Techniques

Patrick W. Thevissen, DDS*, Dendermondsesteenweg 483, SintAmandsberg, Oost Vlaanderen, B-9040, BELGIUM; Balwant Rai, BDS,
and Steffen Fieuws, PhD, Katholieke Universiteit Leuven,
Kapucynenvoer 7, Leuven, B 3000, BELGIUM; and Guy Willems, PhD,
Katholieke Universiteit Leuven, School of Dentistry, Kapucijnenvoer 7,
Leuven, B-3000, BELGIUM
After attending this presentation, attendees will be informed on
which tooth development scoring or measuring technique is most
promising to use as tool for age estimation
This presentation will impact the forensic science community by
explaining the influence of the amount of stages in a tooth
developmental scoring technique on age predictions.
Forensic dental age estimation, particularly applied to advice about
the age of unaccompanied young asylum seekers, is most commonly
based on methods using third molar development. The degree of third
molar development is classified using diverse tooth development scoring
techniques and a measuring method. The scoring techniques consider
observed anatomical tooth parts and (or) make predictions of crown or
root lengths to establish divers developmental stages. The measuring
method developed by Cameriere measures the inner side of open tooth
apices and normalizes them by the corresponding tooth length. The goal
of this study is to compare nine different tooth development
classification techniques and to explore which technique is most
promising to use as tool for age estimation.
Each accessible third molar on 1,199 panoramic radiographs of 591
female and 608 male individuals from the North Indian population with
known chronological age between 4 and 33 years, was scored or
measured following nine different tooth development classification
techniques described by following authors: Gleiser and Hunt (GH),
Haavikko (HA), Demirjian (DE), Raungpaka (RA), Gustafson &Koch
(GK), Harris & Nortje (HN), Kullman (KU), Moorrees (MO), Cameriere
(CA). Therefore the images were imported in a graphics editing
software program. This allowed to perform the CA measurements
digitally and in case of doubt between two adjacent scoring stages
lengths of the concerned third molar and its preceding second molar
were compared.
Spearman correlations were used to detect associations amongst the
scoring and measuring techniques and between each technique and age.
Regression models with age as response and the scores or measurements
as predictor were developed separately for each of the nine classification
techniques. The CA score is entered as a continuous predictor. To allow
for a nonlinear relation, for this measuring technique restricted cubic
splines were used on the log-transformed score. From each obtained
model the proportion of variance in age explained by the scoring system
(R-square) was calculated. Root mean squared errors (RMSE),
reflecting the mean absolute error made in age prediction, were reported.
Additionally, a test sample of 239 panoramic radiographs of 131
female and 108 male subjects with age between 16 and 23 year was
collected from the same population for validation of the two most to age
related tooth development scoring techniques (MO, GH) and CA.
* Presenting Author

High Spearman correlation coefficients amongst the tooth
development classification techniques (between 0.90 and 0.99) and
between the different techniques and age (between 0.65 and 0.70) were
determined, except for the relations with CA. The tooth development
scoring techniques based on an equal or a similar amount of stages are
not best related to each other. The R² values varied between 0.38 and
0.51 the RMSE between 3.4 and 3.9 year. All results were found similar
with best performances detected for MO and GH, worst for CA. The
validation of MO, GH, and CA resulted in RMSE reflecting less
optimistic mean absolute error in age prediction (respectively 3.56, 3.57
and 4.04 years).
Choosing a tooth development scoring technique with a higher
amount of stages is not inherently providing better age predictions. The
CA measuring technique performs less than all studied scoring
techniques.
Forensic Odontology, Age Determination By Teeth, Third Molars
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The Trabecular Bone in Identification

Robert Dorion, DDS, Laboratoire SJML, Edifice Wilfrid-Derome, 1701
Parthenais, 12ieme, Montreal, QC H2K 3S7, CANADA; and Sylvain
Desranleau, DDS*, 273 Boul Laurier, Mont St-Hilaire, QC J3H 3N8,
CANADA
After attending this presentation, attendees will acquire new
information regarding the use of trabecular patterns in the mandible for
the establishment of positive identification.
This presentation will impact the forensic science community by
providing new scientific evidence regarding the positive identification
by trabecular patterns taking into consideration their variations in
morphology and a method of calculating its significance.
According to Berkeley’s Orthopedic Biomechanics Research, the
trabecular bone can be classified as a porous cellular solid, consisting of
an irregular three-dimensional array of bony rods and plates, called
trabeculae, which are composed of a calcified matrix. Bone marrow fills
the spaces of the pores. In addition, because all free bone surfaces are
covered with bone cells, bone is a living tissue that is self-healing and
has the ability to adjust its morphology in response to changes in its
mechanical environment, the so-called but poorly understood
phenomenon of bone remodeling. As such, the mechanical complexity
of this two-phase biological tissue surpasses any engineering material
making it a fascinating subject of study regardless of clinical
applications.
Dental identification compares postmortem to antemortem records.
It involves the analysis of different factors such as: the presence and the
absence of teeth, crown and root morphology, and their
interrelationships, the evaluation of the periodontal status, the type and
extent of restorative and endodontic materials, fixed, removable and
implanted prosthetics, tori and sinus configuration, anomalies and
pathologies of teeth and bone, as well as trabecular pattern morphology.
Few studies have been completed on the statistical reliability of
trabeculae bone patterns for identification purpose. Mann’s research
indicated that radiolucencies and radiodensities in the distal femur and
proximal tibia are valid individualizing features for establishing a
positive personal identification in human remains,1 Hiss and Kahana
used the densitometric analysis of the trabecular bone pattern as a sole
means of identification that was confirmed later with two other
methods,2 Kahana, Hiss, and Smith’s research concluded that the
trabecular architecture is unique to each individual and stable enough to
be used as a forensic marker for positive identification of human
remains,3 and, Couture, Whiting, Hildebolt, and Dixon studied the
alveolar trabecular bone in radiographs.4
The current research focuses on trabecular bone pattern comparison
as a viable and empirical method of positive identification.
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Age Assessment:
Digital Colorimeter

Use

of

Chartier

Anne-Sophie Labyt-Leroy, DDS*, Department of Public Health, Lille 2
University Assistant, 233 Rue de Lompret, Lambersart, 59130,
FRANCE; Laurent Chartier, PhD, CTGN, IRCGN, 1 Boulevard T. Sueur,
Rosny Sous Bois, 93111, FRANCE; Charles Georget, DMD, CTGN,
IRCGN, 1 Boulevard T. Sueur, Rosny Sous Bois, 93111, FRANCE; and
Aime H. Conigliaro, MA, Institut de Recherche Criminelle, de la
Gendarmerie Nationale, 1 Boulevard Theophile, Sueur, Rosny-sousBois, 93110, FRANCE
After attending this presentation, attendees will understand how the
color of the dental root is an indicator for age assessment. This
digitalized tool helps to provide a fast and easy first intention age
assessment, especially as part of mass disaster identification.
The technique mixing image processing and forensic science is an
original tool in the dental age assessment. It is currently being tested
within Forensic Science Institute of the French Gendarmerie (IRCGN).
This presentation will impact the forensic science community by
presenting practical applications which can be used as a guideline
available to forensic odontologists.
Age assessment is a crucial stage in dental forensic examination. It
is often required by magistrates and investigators at the time of victim
identification. Many assessment methods are based on dental measures
(Lamendin, Solheim), others lean on different databases (Ubelaker,
Nolla, Demirjian). The method we are going to address in this report
requires a dental shade capture.
In 1957, Brudevold correlated the change in dental shade with the
age. In 1972, Ten Cate, who observed dental roots of persons of
differing ages, noticed that an age assessment should be possible using
dental root shade. In the 1980s, Bequain selected teeth of known ages
in order to create an assessment of dental root coloration, going from
lighter to darker. In 1988, Solhein introduced the shade assessment score
of the radicular dentin in some of his age assessment formulae. In 1995,
Collet created a natural “shade chart” of dental roots based on a selection
of teeth extracted from 45 individuals, aged from 8 to 93 years. Age
assessment is carried out by comparing a tooth with the shade chart.
This process seems simple but the major problem resides in the fact that
there is only one shade chart and therefore cannot be easily used by other
forensic odontologists. Recognizing the availability of IT systems
Laurent Chartier designed MAORI software which allowed automated
age assessment of dental root colorimetrics in the HSB (hue, saturation,
brightness) space.
The current study undertook to constitute a database from teeth
collected during dental extractions. Simply, MAORI software provides
a simple user interface for assessing root color. The system is simple;
first, the user takes a digital photograph of the dental root with a graded
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test card. The image is taken in artificial (white light) or natural light.
Secondly, the user loads the image into the software. The algorithm
decodes the exact shade of the dental root color by comparison with the
graded test card. As such, any differences in illumination are controlled.
This comparison carried out in relation to a preprogrammed standard.
Of course, this standard must be evolving. In increasing the quantity of
samples, the standard equation increases in accuracy. Unlike the shade
chart, it offers a better repeatability. The accuracy, which is totally
independent of expert subjectivity and visual acuity, is in the order of +/5 years. Given the modularity and the possible evolutions, this first
version should rapidly lead to a more stable version able to be deployed
more widely in the future.
Age Assessment, Dental Root, Chart Color
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Identifying Bitten Victims: A Case Report
of Child Abuse in Brazil

Jeidson A. Morais Marques, PhD*, Rua Franco Manoel da Silva,
437,Cidade Nova, Feira de Santana - Bahia, 44053060, BRAZIL;
Jamilly Oliveira Musse, PhD, Franco Manuel da Silva, 437, Feira de
Santana, 44053060, BRAZIL; Luis C. Cavalcante Galvão, PhD, Franco
Manuel da Silva Avenue, 437, Feira de Santana, 44053060, BRAZIL;
and Moacyr da Silva, PhD, University of São Paulo, Rua Lineu Prestes,
5081 Cidade, São Paulo, 05508-000, BRAZIL
After attending this presentation, attendees will understand and
appreciate how bitemarks can contribute to child abuses investigation.
This presentation will impact the forensic science community by
serving as a reference for those dental practitioners and other experts
who may be requested to provide a testimony before the court where
bitemarks can be the main crime evidence.
Bitemarks in children represent child abuse until proven differently.
They are rarely accidental and are good indicators of genuine child
abuse. Human bitemarks are identified by their shape and size. They
have an elliptical or oval pattern containing tooth and arch marks.
The goal of this presentation is to report a child abuse case in
Brazil. A seven-month-old Brazilian female infant was admitted to the
Medical Center Pediatric Intensive Care Unit with multiple injuries. A
pattern of suspected abuse was established and Child Protective Services
was notified. After clinical examination, numerous ovoid and circular
pattern injuries were observed by the physician who recognized these as
human bitemarks. She immediately notified the forensic odontology
department to request a forensic bitemark examination and photographic
documentation of the injuries.
There were more obvious bites inflicted to the leg and chest. There
were fifteen other bites noted elsewhere on the child’s body. It was
determined that the bite on the leg would be the most useful as evidence
for comparative purposes.
A two year-old male child suspect was indicated. After evaluation
and comparison of dental arches with the injuries, the offender was
excluded from the possibility of having caused the injuries. He had an
anterior open bite and incompatible arches with the teeth marks. Four
new suspects were presented by police; two neighbors and the parents of
the child. Stone dental casts were made of each person’s teeth.
With the use of an imaging software, overlays of the biting edges of
the 12 anterior teeth were made for comparison to life-sized images of
the bite mark. Among the suspects, the mother was indicated as the
responsible individual and during the trial, she confessed the crime.
Bitemarks are found in a significant number of child cases. Most
reported cases are the result of attack bites and are recognized and
documented only when the victim is examined by a medical examinercoroner.
Emergency room personnel, family practitioners, and law
enforcement personnel can identify and preserve bitemarks in living
victims. Bitemark identification entails several cognitive steps –
* Presenting Author

recognition of the wound, documentation, and interpretation. Early
recognition is critical if valuable evidence is to be preserved in child
abuse cases. Successful bitemark identification is dependent on a high
index of suspicion. Unlike most other crimes against persons, there may
be no scene evidence whatsoever, aside from the victim.
The Brazilian experience shown that early recognition of bitemark
evidence and its significance in suspected child abuse is possible, and
successful prosecution probable, when the primary health officer is alert
and responsible. Bitemarks cases have increasingly occurred in
Brazilian territory and a lot of cases have been successfully resolved.
Forensic Odontology, Bitemark, Child Abuse
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Forensic Dental Aspects of Bitemarks in
Food Caused by Dental Prostheses

Jeidson A. Morais Marques, PhD*, Jamilly Oliveira Musse, PhD, and
Luis C. Cavalcante Galvão, PhD, Feira de Santana State University
(UEFS), Franco Manuel da Silva Avenue, 437, Feira de Santana,
44053060, BRAZIL; and Moacyr da Silva, PhD, University of São
Paulo, Rua Lineu Prestes, 5081 Cidade, São Paulo, 05508-000, BRAZIL
After attending this presentation, attendees will understand and
appreciate how bitemarks caused by dental prostheses can be
successfully used for crime investigation.
This presentation will impact the forensic science community by
serving as a reference for dental practitioners and other experts who may
be requested to provide testimony before the court that bitemarks can be
the main crime evidence, especially when caused by a dental prostheses
user.
Bitemark analysis constitutes the most common form of dental
evidence presented in criminal court. Bitemarks tend to have a double
horseshoe pattern showing the six anterior teeth of the upper jaw and the
corresponding six teeth in the lower jaw. Those made in food are usually
well defined; bitemarks made in flesh are usually less well defined.
Bitemarks can be left by human teeth, animal teeth, or objects that mimic
teeth, like dental prostheses, which can produce a bite impression.
Bitemarks may be found at the scene of a crime and their analysis
has been used for many years as an aid in forensic investigation.
Investigation of bitemarks in foods may be an important part of a
criminal investigation to include or exclude suspect.
Cases have included bites on apples, cheese, and chocolate bars,
and have been associated with successful convictions. Given this
information, along with other relevant evidence, the judge or jury is
likely to find that the perpetrator of the bite also committed the rape,
murder, or other criminal act.
The goal of this study is to evaluate the identification viability of
bitten foods by dental prostheses.
The sample was composed for 10 (ten) dental prostheses pairs,
produced in a laboratory and mounted in a joint occlusion device. A
sample was set randomly created and bites produced in foodstuffs (four
chocolates, four cheeses and two bananas), without the knowledge of the
researcher.
From suspects study casts of the upper and lower jaw were taken.
The registration of the casts performed with an articulator. A metric
analysis technique was employed involving the measurement of the
diameter of each tooth in the food models and prostheses, using one
digital measuring device.
Bitemarks in foodstuffs were investigated making a positive model
of the impressions using plaster. Study casts of suspects were used for
pattern-associated comparison of the bitemarks.
It was possible to positively identify the biter in seven of the
assessed cases. However, in cheese samples 1 and 2, and chocolate 3 it
wasn’t possible to identify the biter, but to exclude 8, 5, and 8 suspects
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respectively. The results suggest that the bitemarks in food stuffs,
produced by prostheses, may be possible.
Forensic Odontology, Bitemark, Dental Prosthesis

F41

A Comparison of Bitemarks in Vital Tissue

John P. Demas, DDS*, 8814 Fort Hamilton Parkway, Brooklyn, NY
11209; and Joann M. DeLeonibus, DMD, 139 Clinton Street, Brooklyn,
NY 11201
After attending this presentation, attendees will appreciate the
predictability, or lack thereof, of a given dentition to transfer its
impression (i.e., bitemark) consistently to vital skin.
This presentation will impact the forensic science community by
demonstrating the need for further research into both the response of
human skin to biting and the relative certainty with which odontologists
ascribe bitemarks to individual dentitions.
It has, it seems, been accepted by the forensic odontology
community with regard to bitemark pattern injuries that the pattern
(impression) the anterior dental arch (be it maxillary or mandibular)
leaves in wax or styrofoam or a similar inert medium capable of
recording the shape of the incisal edges/cusp tips and the positional
relationship of the teeth to each other is also the pattern which is left in
human skin when a bite is inflicted and that the pattern is identifiable. It
is also accepted technique that hollow volume overlays created using
computer programs (Adobe Photoshop) are used to identify, rule in/rule
out suspected/potential biters by comparing (i.e. overlaying) the overlay
to the photographed pattern injury.
Research performed on cadaver models over the past several years
has shown that distortion of skin, position of bite (relative to Langer
lines), non-uniform height of the teeth, and other not yet identified
factors all contribute to the pattern which is left on skin and that this
pattern is not necessarily identical to the overlays or the patterns left in
inanimate recording media.1,2 Additionally, it has been shown that
positional distortions of bitemarks occur.1
This project was undertaken to evaluate a very small number of bite
injuries made in vital tissue by actual teeth (i.e., not dental casts).
Multiple bites from a single biter (not casts) were inflicted upon a
vital subject, these were photographed, a cast of the maxillary arch of the
biter was made, and a hollow volume overlay was made (photography,
cast fabrication, and overlay creation all as per ABFO guidelines). The
overlays were compared to the bitemark images for similarities and
dissimilarities.
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Readability of Oral Radiographic Age
(Bone and Dental Age) to Determine
Chronologic Age: Preliminary Results on
an Italian Population

Carlo Lajolo, MD, DDS, PhD, School of Dentistry, Catholic University,
Largo Francesco Vito 1, Rome, ITALY; Fabio Fiorillo, MD, Institute of
Forensic Medicine, Catholic University, Largo Francesco Vito 1, Rome,
ITALY; Alessandra Parente, MD, Michele Giuliani, MD, and Massimo
Cordaro, MD, School of Dentistry, Catholic University, Largo Francesco
Vito 1, Rome, ITALY; and Vincenzo L Pascali, MD, PhD, and Antonio
Oliva, MD, PhD*, Institute of Forensic Medicine, Catholic University,
School of Medicine, Largo Francesco Vito 1, Rome, ITALY
After attending this presentation, attendees will appreciate the
importance of the use of oral radiographic age to determine the
chronologic age in critical forensic cases, especially those where young
people are involved.
This presentation will impact the forensic science community by
presenting a different method to determine the chronologic age is
proposed in critical forensic population.
It is always an ongoing task to establish the chronological age of
unknown individuals who are guilty or under suspicion for a specific
crime. In these cases the judge need to ascertain the exact age to proceed
in the trial, especially when young people are involved. The most used
method to study the maturation degree is to consider the bone age, which
means the examination of the shape and the mutual position of the bones
that can be observed in different development degrees at different ages.
But it is well known that the correspondence between skeletal and
chronological age is very rarely established appropriately. The aim of
this research is to evaluate if Oro-Cervical Radiographic Score (ORS),
obtained by the combination of cervical vertebral maturation method and
dental age, correlates with chronological age (CA) in an Italian sample.
Material and methods: 60 Italian individuals (21 males, 39
females) from 8 to 25 years old, divided respectively into three groups
according to their chronological age (G1=8-14; G2=14-18, G3=18-25),
were enrolled. Two different researchers, blindly, retrospectively
examined panoramic X-rays (OPT) and lateral cephalometric radiographs
(LCR) already taken for orthodontic reasons. Chronological age (CA) of
the individuals was already known. Radiographic exams have been
selected according to quality and presence of all left lower elements. The
ORA was determined for each participant combining Demirjian’s method
for dental age calculation,1 third molar development for age estimation,2
and cervical vertebral maturation method for skeletal age calculation
(CVM)).3,4 A liner regression model was used to evaluate the correlation
between ORS and CA.
Results: The mean CA was 15.74 years (Standard Deviation (SD)
= 4.80; range 8-25 years), while the mean ORS was 2.71 years (SD=1.93:
range 0-5). There was a significant correlation between the ORA and CA
(Slope=0.213, p<0.001, R-squared= 0.24). The correlation remained
significant when the sample was stratified by sex (Female: Slope=0.23,
p<0.001, R-squared= 0.356 - Male: Slope=0.2, p<0.05, R-squared=
0.07).
Conclusions: In this sample, ORS correlates with CA and can be a
useful tool for forensic medicine. Maturation stage of left lower third
molar is mandatory when determining the age of subjects older than 14
years, but this evaluation can be influenced by several individual
variations (i.e., agenesia, malformations, impaction). The introduction of
CVM can add more information especially for those individuals with the
third molar missing. Further studies must be carried out to enlarge the
sample and to determine the influence of many possible confounding
factors (i.e., race, socio-economical status, nutrition).
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Morphometric Analysis of Third Molar
Development: A Comparison of Albanian
and Italian Sample Populations

Valeria Santoro, PhD*, Section of legal Medicine - University of Bari,
P.zza Giulio Cesare n.11, Bari, 70124, ITALY; Piercarlo Lozito, PhD,
Section of legal medicine - University of Bari, P.zza Giulio Cesare n.11,
Bari, 70124, ITALY; Chiara Fiandaca, DDS, Section of Legal medicineUniversity of Bari, Piazza Giulio Cesare, 11, Bari, 70124, ITALY; Nunzio
Mastrorocco, PhD, Section of Statistics Sciences- University of Bari, Via
camillo Rosalba, 53, Piazza Garibaldi, Bari, 70124, ITALY; Francesco
Introna, MD, Section of legal Medicine - DiMIMP, P.zza Giulio Cesare
n.11, Bari, 70124, ITALY
The goal of this study was to investigate the differences between
third molar root development in Italian and Albanian populations when
determining the age of adults.
This presentation will impact the forensic science community by
underlining the importance of using morphometric analysis in age
estimation while also taking into account the differences that exist
between various ethnic groups
Introduction: Determination of adult age by tooth analysis is an
important issue in forensics and has significant implications in
determining criminal liability. It also plays a critical role in issues
regarding young illegal immigrants and refugee children. Moreover, the
results of such analyses play a substantial role in areas related to school
attendance, social benefits, adoption procedures, employment, and
marriage as related to international protections guaranteed by the United
Nations High Commissioner for Refugees (UNHCR).
The study was conducted on digital orthopantomographs (OPG) and
was based on identification criteria using morphometric analysis with the
goal of overcoming the limits associated with using morphological
analysis alone. This investigation also served to verify the existence of
differences in third molar development among Italian and Albanian
populations.
The goal of the study was to test the possibility of applying the
results of a previous morphometric analysis conducted on an Italian
sample population (Forensic Sci. 2008 Jul; 53(4): 904-9) to an Albanian
sample population: Albanians are the second most populous ethnic group
in Italy after Italians.
Materials and Methods: OPGs were obtained by systematic
digital analysis using specialized dental software. In the first phase of the
study, the confidence intervals obtained from the Italian sample were
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applied to a sample of 140 Albanians whose OPG ages were between 16
and 19 years. This was done in order to ascertain the feasibility of using
these confidence intervals. Preliminary results revealed the risk of age
overestimation in 15% of the sample when these confidence intervals
were applied to the Albanian sample. As a result, another analysis was
carried out on a sample of 100 third molars with fully developed roots, all
belonging to Albanians, in order to investigate the existence of a constant
crown-to-root ratio (C/R).
After recording the measurements, a statistical analysis aimed at
identifying the arithmetic mean of the ratios, and standard deviation was
carried out. This resulted in an average C⁄R ratio value equal to 0.560,
slightly higher than the average values obtained from the Italian
population, and a standard deviation of 0.07.
In the second phase of our study, 494 third molars were analyzed
with developing roots belonging to Albanian individuals (from Tirana
and Valona) aged between 16 and 19 years, and subdivided by sex. The
values obtained from the first phase of the study were used in the
subsequent phase, thus establishing that when the crown height (h) of the
third molar, with developing roots, is known, the root length (lt) of the
molar, when it is fully developed, may also be known.
After establishing the length of the developing root, and based on
the constant ratio established in the first phase, the lengths of the
incomplete roots (ir) were calculated and the complete roots according to
growth estimates (cr). Final Ratio (fr): ir ⁄ cr incomplete root ⁄ complete
root beginning with root size values, a preliminary macro identification
was made for both sexes that distinguished minors from those whose ages
were 18 years or older. Analysis was made with 90%, 95%, and 99%
confidence intervals, obtaining two limit values (lower and upper) of the
ir ⁄ cr ratios in subjects under 18 (i.e. 16 and 17 years old), and over 18 in
our sample, according to sex.
A comparison of the results obtained from the two populations was
carried out.
Results: The Albanian sample showed higher developmental
asymmetry of the left and right inferior third molars than the Italian
sample. The Albanian sample showed a higher crown-to-root ratio as
well as a higher growth index than the Italian sample. There was not an
over estimation of the predicted root length in any of the cases. This is an
important consideration when seeking to avoid the risk of over-estimating age.
Age Estimation, Third Molar Development, Forensic Odontology

F44

Carbon Isotope Analysis of Dental Enamel
Provides Precise Birth Dating and Clues to
Geographical Origin

Bruce A. Buchholz, PhD*, Lawrence Livermore National Laboratory,
Center for Accelerator Mass Spectrometry, Mail Stop L-397, 7000 East
Avenue, Livermore, CA 94550; Kanar Alkass, BSc, and Henrik Druid,
MD, PhD, Deptartment of Forensic Medicine, Karolinska Institutet,
Retzius v. 3, Stockholm, SE-171 77, SWEDEN; and Kirsty L. Spalding,
PhD, Department of Cell and Molecular Biology, Medical Nobel
Institute, Karolinska Institutet, Stockholm, 17177, SWEDEN
After attending this presentation, attendees will understand how
dental enamel produced in the past 55 years can be dated using the
radiocarbon bomb-pulse. Attendees will also learn how the carbon-14
(14C) content of dental enamel can be used to determine year of birth of
persons born after 1942.
The presentation will impact the forensic science community by
showing how isotopic carbon analysis of enamel offers a precise age
determination with geographic information that can be applied in forensic
casework, particularly to assist in investigations of unidentified human
cadavers.
Determining the age of an individual is an important step in
identification and a common challenge in forensic medicine. Age
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determination can be performed with high precision up to adolescence by
analysis of dentition, but establishing the age of adults has remained
difficult. The enamel of individual permanent teeth is formed at distinct,
well-characterized time points during childhood. After formation there is
no turnover of enamel, and its 14C concentration reflects the level in the
food at the time of enamel formation. Atmospheric testing of nuclear
weapons doubled the global 14CO2 level between 1950 and 1963. After
cessation of atmospheric tests in 1963, the level of atmospheric 14CO2
started to decrease exponentially with a mean life of about 16 years due
to transport into large carbon reservoirs such as the oceans. The
enhanced level of 14C worked its way up the food chain from CO2 so that
all living things are labeled with the pulse.
The concentration of 14C in tooth enamel was measured of 95 teeth
from 84 individuals from around the globe and related it to the known
concentration in the atmosphere from 1955 to present to establish the
time of tooth formation. The use of the stable isotope 13C was
investigated and used as an indicator of geographical origin of the
individual. Using established ages of tooth formation, the dates were
then used to estimate the year of birth of the person. The crown of the
tooth was cut away from the root at the level of the cervical line. The
crown was then immersed in 10N NaOH, and placed in a water-bath
sonicator. The enamel was then washed with DDH2O and re-submersed
in 10N NaOH every 24 hrs for 3-5 days until only enamel remains.
Samples were rinsed with DDH2O and shipped overnight for isotope
analysis. Upon arrival enamel samples were pretreated in 1.0N HCl for
1 h, rinsed 3 times with DDH2O and placed on a heating block at 95°C
to dry overnight. Enamel splits were hydrolyzed to CO2 in individual
reaction chambers, evacuated, heated and acidified with orthophosphoric
acid at 90°C. The evolved CO2 was purified, trapped, and reduced to
graphite in the presence of iron catalyst in individual reactors. Graphite
targets were measured for 14C content by accelerator mass spectrometry
(AMS).
The technique of analysis of 14C content in enamel matched known
age during the rising part of the pulse (1955-1963, N=12) and after the
peak (post 1963, N=66) with average absolute errors of 1.9 ± 1.4 and 1.3
± 1.0 years, respectively. Geographical location had no effect on the
precision of 14C enamel birth dating. Much of the variability can be
attributed to inter-individual differences in tooth formation and possible
variations in carbon food sources at the time of enamel formation.
Enamel formed prior to 1955 contained no 14C elevation above
atmosphere at the time in 16 of 17 cases. Analyzing multiple teeth with
different formation ages from a single individual can place date of birth
on the ascending or descending side of the anthropogenic 14C spike and
improve the temporal precision. In 46 teeth, measurement of 13C was
also performed. Scandinavian teeth showed a substantially greater
depression in average δ13C (-14.8) than teeth from subjects raised in
Japan (-13.5), Middle East and North Africa (-12.7) and South America
(-10.9). The differences in δ13C are due to differences in plants and diets
in the different regions and thus can provide important information about
the geographical origin of an individual.
Isotopic carbon analysis of enamel offers a precise age
determination with geographic information that can be applied in forensic
casework, particularly to assist in investigations of unidentified human
cadavers.
Date of Birth, 14C Bomb Pulse, 13C
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Demonstration of the Fishman Method of
Evaluating Hand-Wrist Radiographs and Its
Forensic Application

Holland Maness, DMD*, Holland Maness Orthodontics, 499 Fury’s
Ferry Road, Martinez, GA 30907
After attending this presentation, attendees will see a demonstrated
technique for evaluating hand-wrist radiographs for the purpose of
evaluating skeletal maturity. This method is commonly used in the field
of orthodontics to estimate peak growth.
This presentation will impact the forensic science community by
sharing a method commonly employed in the field of orthodontics and
discussing its value as applied to age estimation for forensic purposes.
The hand-wrist film is an important diagnostic tool for predicting
skeletal maturation. There are a number of methods used to assess
skeletal maturation from these images.
In the 1930s, Professor T. Wingate Todd published an atlas of
skeletal development with hand wrist radiographs. Following in 1959,
Greulich and Pile revised the hand wrist atlas. This atlas is still in use
today. During the 1970s and 1980s, several papers were written with the
goal of synthesizing the data to a uniform and easily managed
assessment. The Fishman analysis was first published in 1982. This
method has since been utilized by orthodontists to predict peak pubertal
growth.
The Fishman approach is easy to utilize. It reviews six anatomical
sites. From these sites, four developmental categories are evaluated. The
result is eleven stages of skeletal maturation. Assigned to each stage of
skeletal maturation is an age range with standard deviation as seen in both
males and females. The process of determining sites, assigning
developmental categories and staging the image will be demonstrated.
Applying this method to hand wrist radiographs for forensic age
estimation not only provides an average age for adolescents for the
particular stage but will provide an age interval and confidence interval.
Forensic Odontology, Age Estimation, Hand-Wrist Radiographs
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The Whole Tooth and Nothing But the Tooth
– A Case Report

Lawrence A. Dobrin, DMD*, Office of Chief Medical Examiner -New
York City, 471 East Westfield Avenue, Roselle Park, NJ 07204; and
Kenneth W. Aschheim, DDS, Office of Chief Medical Examiner, 44 East
67th Street, New York, NY 10065
Traditionally, forensic odontologists have been called upon to match
a decedent to postmortem dental remains. However, in this interesting
civil malpractice case, the forensic dental team was asked to prove just
the opposite. The goal of this presentation is to highlight how, with the
use of computerized tools, the forensic dentist can rapidly and cost
effectively prove the provenance of extracted teeth.
On a daily basis in medical examiner’s offices throughout the United
States, forensic dentists are typically called in to examine postmortem
remains, chart them, and take radiographs. This presentation will impact
the forensic science community by demonstrating how forensic dentistry,
along with fingerprinting and DNA, are the significant modalities for
identification in mass disaster situations as well. Each one of these
disciplines can be used for identification. In many cases, all of these
modalities may be incorporated into the identification process.
In this civil malpractice case, the forensic dentist was presented with
three extracted third molar teeth and asked to verify that they were indeed
the teeth extracted from the plaintiff. According to the plaintiff’s
attorney, he was given these three teeth by an auxiliary working in the
oral surgeon’s office post extraction. They were wrapped in gauze, paper
25

towels, and placed in a plastic bag for the patient to take home. Post
surgical complications experienced by the patient prompted a malpractice
lawsuit.
During depositions, prior to any contact with the forensic dentist, the
oral surgeon presented his four-page medical treatment record of the
extraction of three third molars. A detailed account of the “sectioning” of
the two lower third molars was included in this record. The plaintiff then
produced the three “whole” third molars in his possession. The oral
surgeon challenged the origin of these teeth and claimed that these were
not the teeth he extracted. Subsequently, the teeth were presented to the
forensic dentist for examination, photography, and radiography. The
attorney for the plaintiff also provided a panograph of his client taken just
prior to the extractions. The plaintiff presented for upper and lower post
surgical impressions of his dentition.
The use of computerized tools in conjunction with accepted forensic
odontology techniques positively identified the three whole, unsectioned
teeth as those belonging to the plaintiff. The plaintiff’s attorney, armed
with this information, consulted the forensic odontologist with regard to
using DNA as an additional modality for positive identification. The trial
commenced with the forensic odontologist appearing as the expert
witness in the case.
Antemortem, Postmortem, Odontology
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The Forensic Odontologist Role Beyond
Identification and Bitemarks

Richard R. Souviron, DDS*, Miami-Dade County Medical Examiner’s
Office, Number One on Bob Hope Road, Miami, FL 33136
After attending this presentation, attendees will learn of the
expanding field of forensic odontology beyond identification and
bitemarks, will learn age, race, sex and trauma determinations.
This presentation will impact the forensic science community by
documenting the effects of dental aging vs. actual age and the
relationship to long term neglect, malnutrition, and abuse.
An expanding of the knowledge of forensic dentistry in a shifting of
the paradigm to include oral trauma evaluation as to time of injuries. The
dental aging of a victim can be documented scientifically to prove the
affects of long term malnutrition and starvation.
The forensic odontologist usually works under the direction of the
coroner or chief medical examiner and is required to assist with body
identification where other means of identification are not possible or
practical. Examples of such cases are the obvious-skeletal remains, nonviewable bodies, decomposed, incinerated or mutilated victims. The
teeth and oral structures are an accurate, inexpensive and usually rapid
means of confirming an identification. In addition the forensic
odontologist is called upon to assist in pattern injury interpretation
primarily, bitemarks.
There are cases where the odontologist and medical examiner need
to think beyond the obvious “think outside the box.” A good example of
this is the case of “baby lollypop.” The body of this child was discovered
November 2, 1990 on a trash pile outside a home in Miami Beach.
Medical Examiner Case#90-3091 Unk.-W/M. The Medical Examiner
called for odontology evaluation not just for dental records but for age
estimation, tooth loss pattern, natural or traumatic and an opinion as to
oral trauma. This clearly went beyond just dental records for comparison
purposes. The victim was subsequently identified as Lazaro Figueroa a
3 year one month old white male. The victim was missing two maxillary
deciduous central incisors, the maxillary and mandibular frenums were
missing and were replaced with scar tissue. Dental x-rays of the pre
molars were compared with dental aging charts. It was determined that
this individual was two years of age. Not three years, one month, which
was his chronologic age. The dental injuries and dental development
assisted the medical examiner and prosecutor to prove to a jury that this
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child had suffered from severe malnutrition over a long period and that
the traumas had been inflicted periodically over the years.
Odontology, Paradigm, Dental Aging
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Homicide in South Carolina - NCIC
and NDIR

Delora L. Fletcher, DDS*, 6140-303 Calle Mariselda, San Diego,
CA 92124
After attending this presentation, attendees will have an
understanding of the value of detailed gathering of antemortem data and
input into two FBI databases: (1) Missing Persons file, begun in 1975, of
the National Crime Information Center; and (2) National Dental
Image/Information Repository, established May 2005.
This presentation will impact the forensic science community by
reviewing a criminal case and how forensic odontology can contribute to
resolution. As with any database, the usefulness is enhanced with proper
data input.
On September 3, 2008 a 31 year-old Registered Nurse, Aretha
“Maria” Fernandez, finished her shift at a nursing home in the city of
Union, South Carolina leaving to meet her boyfriend, Jamal Good. They
had resided together with their five year old son at a home owned by
Good’s father. Recently, they had separated and Maria was looking to
purchase her own home.
She was reported missing to the Union County Sheriff’s department
three days later by her mother. The investigating detective entered an
initial report into the FBI Criminal Justice Information Services (CJIS)
Missing Persons file in the National Crime Information Center (NCIC).
The boyfriend, an independent self-employed truck driver, drove
routes along the east coast. He, or anyone in his family, refused to speak
to the Sheriff’s department without an attorney present from the very
beginning of the investigation, raising suspicions. The case had potential
to go across jurisdictional boundaries.
In October 2008, the NCIC system generated a $.K message to the
originating agency regarding the case. A $.K message is a reminder that
additional information is needed for the file. The detective, along with a
mentor, determined that dental records may be the missing information.
Ms. Fernandez had recently been seeking to improve her life, upgrading
her education from a licensed practical nurse to a registered nurse just one
month before she went missing. She had also undergone orthodontic
treatment, completing the treatment one year prior. The orthodontist
attempted NCIC dental characteristics coding using the NCIC Missing
Person File Data Collection Entry Guide. Unfortunately, the system
would not take the coding.
Requesting the assistance of a trained odontologist, the investigating
detective obtained additional records from Maria’s general dentist.
Recoding the dental characteristics, plus digitizing the necessary records
for the National Dental Image/Information Repository (NDIR), prepared
the data for input to the FBI’s databases. The NDIR, established May
2005, simplifies retrieval of dental information to facilitate the analysis
of reports generated by NCIC. When a possible match between Missing
Person files and Unidentified Person files by computerized query
between the databases in NCIC occurs, a $.M message is sent to the
originating agencies. Comparing cases between agencies located in
different jurisdictions, the NDIR speeds up the process of identifications.
The NDIR records include: (1) the Missing and Wanted Person
Submission Form; (2) digitized NCIC record; (3) NCIC Person Dental
Condition Worksheet; (4) NCIC Person Dental Report Form; (5) digitized
treating dentist’s treatment records; (6) digital scans of all available
radiographs; and (7) miscellaneous records such as scanned dental
models or photographs.
In this particular case, additional challenges due to a software glitch
in the state’s feeds to NCIC terminals again thwarted efforts to upload to
the FBI database. The NCIC dental characteristics codes are V, /, X, M,
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O, D, F, and L. At the terminal, the operator saw the codes A, F, G, I, P,
X and numbers 0-9 for the tooth surfaces.
Meanwhile, investigations continued into the mystery of Maria’s
whereabouts. Her remains were found January 7, 2009 near train tracks
in a wooded area in Union County. A utility worker looking for fallen
lines came across her partial skeletal remains. She was identified through
dental records. Cause of death could not be determined and was officially
declared unknown. A pathologist testified that there were no signs of
trauma to the bones.
Jamal Good was arrested outside his home on February 9, 2009 and
charged with the murder of Maria Fernandez. He was held without bail
due to flight risk. The trial took place in December, 2009. The jury
deliberated less than 45 minutes, returning a murder conviction. He was
sentenced to life in prison without any possibility of parole.
Missing Person, NCIC, NDIR
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Campfire Murder – Identification From
the Ashes

William C. Rodriguez III, PhD*, Armed Forces Medical Examiner’s
Office, 1413 Research Boulevard, Building 102, Rockville, MD 20850
The objective of this presentation is to provide details on the
investigation, recovery, and examination of burnt and highly fragmented
human remains which were utilized in the identification of a serial
murder victim that of a nine year old male. Examination procedures
involving sorting fragmented and burnt human elements will be
discussed in addition to identifying specific features of both dental and
skeletal remains which provided identification of the victim.
This presentation will impact the forensic science community by
providing present and future forensic investigations insight as to the
possibilities of forensic analysis of highly burnt human remains. The
forensic community will benefit from the knowledge that even very small
fragmentary remains both dental and skeletal can provide useful
information in reference to the identity of a victim as well as the type of
fire and temperatures involved in their breakdown and destruction.
Reconstruction of highly burnt and fragmented remains of a body is
one of the most difficult tasks in forensic investigation. As the result of
exposure to an extremely hot fire many time all that remains of a body is
calcined bone and tooth remnants. Proper recovery of such remains
requires much care during the collection process in addition to treatment
of the remains with various polymers to insure their preservation.
The case to be presented involves the kidnapping and brutal murder
of Dylan Groene, a nine year old male, who was kidnapped along with
his eight year old sister, Shasta Groene. On May 15th, 2005 a previously
convicted sex offender Joseph E. Duncan III along with a female
accomplice broke into the Idaho home of Dylan and Shasta Groene.
Duncan killed the mother, older brother and mother’s fiancé of Dylan and
Shasta, and abducted both of the children.
Duncan and his female accomplice evaded law enforcement efforts
to arrest them until July 2, 2005 when they were apprehended. Shasta
Groene was still in their company but Dylan was missing. An interview
of Shasta by law enforcement revealed her younger brother had been
murdered earlier by Duncan while they were staying at a campground.
According to Shasta, Dylan had been repeatedly sexually and eventually
shot and killed by Duncan. In order to dispose of the body, he put Dylan
in the campfire and burnt his remains while Shasta watched. Duncan
threw the burnt bones and teeth down a nearby gutter.
FBI agents later conducted a search of the campground and gutter
which led to the recovery of numerous calcined bone and tooth
fragments. Forensic examination of the remains by staff of the Office of
the Armed Forces Medical Examiner revealed the hard tissue material
recovered to consist of a total of 1752 bone and tooth fragments weighing
approximately 424 grams. An inventory of the fragments revealed 37 to
26

be dental, 126 to represent cranial portions, and 1589 to represent
postcranial or undetermined fragments. Anthropological study found no
evidence of anatomical duplication indicating a minimum number of
individuals of one. Several unfused epiphyseal surfaces were observed
within the assemblage as well as shallow tooth crypts of mandibular and
maxillary fragments, indicating a sub adult individual.
Odontological examination of the dental remnants revealed the
presence of deciduous and developing adult dentition. Based upon the
dental development of the tooth remnants an upper and lower age
estimation was established which was consistent with the age of Dylan
Groene at death. The condition of the dental and skeletal fragments
indicated they had been exposed to temperatures in excess of
approximately 1400 degrees Fahrenheit. The degree of fragmentation
and burn patterning exhibited by the remains was noted to be the result of
continual stoking in a campfire.
As a result of the forensic evidence presented in reference to the
murder and burning of the body of Dylan Groene, Joseph Duncan was
sentenced to death on August of 2008. In total, he received three death
sentences and nine life sentences for the Idaho crimes.
Anthropology, Burnt Remains, Odontology
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Report on Results of Questionnaire of
American Society of Forensic Odontology
Members

were 18 responders who graduated from dental school from 1990-2009,
36 from 1980-1989, 38 from 1970-1979, and 14 prior to 1970, with 29
non-responders.
The mean number of identification cases performed in the previous
five years for board certified responders was 134.75 (n=15) and 30.09
(n=75) for non-certified forensic dentists (p<.05).
Regarding
identification cases in the last 12 months, the means were 32.87 (n=15)
for board-certified respondents and 6.00 (n=76) for non-certified (p<.05).
The mean number of bitemark cases performed in the last five years was
3.73 (n=15) for board certified dentists and 1.22 (n=74) for non-certified
(p<.05). In the previous12 months, the means were 2.07 (n=15) and .43
(n=74)(p<.05). The mean number of civil liability cases in the last five
years for board certified forensic dentists was 6.40 (n=15) and 2.40
(n=75). For the previous year, the means were 2.00 (n=15) and 0.51
(n=75) cases. For age estimation cases done in the previous 5 years, the
mean for board certified dentists was 26.00 (n=14) and 2.257 (n=72) for
non-certified (p<.05). For age estimations made during the prior year,
means were 27.29 (n=14) for board certified and 0.44 (n=73) for noncertified forensic dentists (p<.05).
More detailed statistics and analyses as a basis for subsequent
reports will be presented. This information as to what, how and where
our work is being accomplished will hopefully be useful to ourselves and
to other forensic professionals in determining the future directions of
forensic odontology.
Survey, Odontology, Report

Edgar W. Turner, DDS*, 410 Farino Way, Somerville, TN 38068;
Barbara L. Needell, DMD*, Den-Care West, 5280 North University
Drive, Lauderhill, FL 33351; Harry H. Mincer, DDS, PhD, University of
Tennessee, 875 Union Avenue, Memphis, TN 38163; and Mark Scarbecz,
PhD, 875 Union Avenue, Memphis, TN 38163
After attending this presentation, attendees will learn how members
of the American Society of Forensic Odontology responded to a
questionnaire about their participation in various aspects of forensic
dentistry.
This presentation will impact the forensic science community by
reporting results for an online survey performed in order to learn how our
colleagues are providing forensic odontology services.
Introduction: The purpose of this survey was to determine the
activities of American forensic dentists in key areas of forensic
odontology such as human identification, bitemark analysis, civil
litigation cases, and age estimation.
Materials and Methods: Members of the American Society of
Forensic Odontology who are forensic dentists practicing in the United
States were surveyed in 2009 using Surveymonkey.com, a commercial
website for survey deployment. Analysis: participants were categorized
by whether members were board certified, geographic region of practice
in the U.S., year of graduation from dental school, and year of board
certification. Responders who did not specify a home state were
excluded from additional analysis. Outcome variables of interest were
the mean number of identification cases, bitemark cases, civil litigation
cases and the number of age determination cases performed in the
previous twelve months and in the past five years. Identification cases
were further divided into those in which the responder performed the
resections, those in which medical examiners (or technicians) performed
resections, and those in which no resection was done. p<.05 indicates a
statistically significant difference in means between groups.
Results: There were 135 respondents to our survey. Sixteen were
diplomates of the American Board of Forensic Odontology, 116 were not
board certified; 3 did not answer. 26 responders were board eligible, 96
were not and 13 did not answer. 33 responders were from the Northeast
United States, 20 from the Midwest, 17 from the Southeast, nine from the
Midsouth, and 14 from the West. Forty-two gave no home state. There
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Orthodontic Surgery and Professional
Liability: The Homozygote Twin Case

Emilio Nuzzolese, DDS, PhD*, Ambulatorio Nuzzolese, viale J.F.
Kennedy 77, Bari, 70124, ITALY; and Nunzio Cirulli, DDS, PhD, Via
Che Guevara 1, Bari, 70124, ITALY
After attending this presentation, attendees will learn the
importance of psychological support when a patient is undergoing
maxillo facial surgical intervention to reposition one or both jaws. This
allows to evaluate the expected/desired versus predictable/obtainable
results.
This presentation will impact the forensic science community
highlighting how somatic features modifications are involved a patient
with unrealistic expectations should be discouraged from surgery.
Patients with dental and skeletal malocclusion may need not only
several fixed orthodontic appliances but, under certain conditions, also
one or more maxillo facial surgical interventions to reposition one or
both jaws. This is the case when facial discrepancies are beyond the
corrective range of a traditional orthodontic appliance and therapeutic
results later may be considered a compromise. Nevertheless orthognatic
surgery of jaws requires a full evaluation of expected/desired versus
predictable/obtainable results. For this reason, in some cases, a
compromise reached without surgery may be more appropriate.
Orthognatic surgery cases need a correct diagnosis and planning
through frontal and lateral X-ray images of the patient along with
cephalometric assessment and a jaw model study. As facial somatic
features would be modified by the treatment, it is essential to provide
psychological support to these patients before and after surgery, even
when an aesthetic improvement is expected and/or effectively obtained.
In some cases patients may have unrealistic expectations and should be
discouraged from surgery.
A professional liability lawsuit of an orthodontic case, where the
patient underwent several maxillofacial surgical interventions, is
presented. The patient, unhappy with the results obtained consulted
other orthodontists in order to achieve a more satisfactory outcome. The
subsequent treatment resulted in increased temporomandibular
discomfort and the patient requested a medico legal evaluation wishing
to sue the dental and maxillofacial surgeons. An odontologist assisted
by an orthodontist completed an expert witness report. Following the
assessment it was determined that there were no indications for such
interventions on the jaws, along with other examples of professional
negligence: no psychological assessment or indications as to the
aesthetic results post surgery were given. Unfortunately, the patient
killed himself four years after the last surgery and the medico legal
assessment was completed through the orthodontic study of his
homozygote twin brother. This presented the same type of malocclusion
but had never applied any orthodontic device, signifying the brother had
he had not received any “corrective” jaw treatment.
Professional Liability, Orthodontics, Maxillo Facial Surgery
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Ethics in Forensic Dentistry

Barbara L. Needell, DMD*, Den-Care West, 5280 North University
Drive, Lauderhill, FL 33351; and Mervin H. Needell, MD, 1535
Southwest 151st Avenue, Pembroke Pines, FL 33027
After attending this presentation, attendees will understand some of
the rules and principles of general and medical ethics. Attendees will be
able to apply this knowledge to cases in forensic dentistry.
This presentation will impact the forensic science community by
enhancing awareness of ethical issues in actual cases and offering
techniques to resolve ethical conflicts.
Ethics is the process of determining right and wrong conduct.
Three common approaches to decision making in bioethics are: (1)
Principalism, (2) Moral Rules, and (3) Casuistry. Not only can a
disciplined ethics analysis help to distinguish right action from wrong
action in difficult cases, but it also provides a basis to understand why
one action is morally preferable to another.
Ethical issues usually arise when one’s own interests come into
conflict with the interests of others. In forensic dentistry there are
instances where ethics and law may conflict. One has a prima facie
ethical obligation to obey the law, but arguably a greater obligation to do
the morally correct thing. A legal resolution is not necessarily ethically
justified, nor is an ethical resolution necessarily legally permissible.
Ethics considers obeying the law a prima facie obligation, while law
attempts to achieve ethical harmony.
Forensic dentistry includes but is not limited to bite mark analysis,
dental autopsy, expert witness, and mass disaster disciplines. When
testifying as an expert witness one should not be concerned about the
legal or social outcome of a trial, but rather only about providing
truthful, informative testimony. In bite mark analysis as well as in the
other areas of forensic dentistry, the dentist must strive to be impartial.
In order to eliminate bias, many professionals believe that a dentist
should either collect or interpret the evidence but not do both on the
same case. Others claim that a competent forensic dentist would not
have a conflict of interest in performing both tasks.
Ethical analysis should be initiated when ethical principles or rules
are in conflict. Cultural beliefs and customs must be taken into
consideration in making ethical choices, but this does not mean that
because a particular culture accepts a particular action, it is morally
correct.
Each expert should have the knowledge to analyze his or her case
and arrive at a justifiable outcome. This presentation will illustrate
several methods of ethical analysis and describe how to apply them to
specific cases.
Three cases will be presented and each analyzed and analyze each
in the methods described. By the end of the presentation, each attendee
should have the tools necessary to conduct an appropriate ethical
evaluation of any case that requires it.
Ethics, Forensic Odontology, Dental Case Studies
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Glitches,
Faux
A Case Evaluation

Pas,

and

Gaffs:

Kenneth F. Cohrn, DDS*, 422 Teague Trail, Lady Lake, FL 32159; and
Jan Westberry, DMD*, 2234 State Road 44, New Smyrna Beach, FL
32168
After attending this presentation, attendees will have a better
understanding of how to avoid errors in case presentation, testimony, and
report writing.
This presentation will impact the forensic science community by
fostering increased credibility both within the forensic community and
the legal system.
The paths of traditional science, forensic science, and the law are
on a convergence path for change. The comparative sciences of
fingerprints, handwriting, fibers, tool marks, tidemarks, and bite marks
are being looked at as being “plausible, under researched, and oversold”.
The science of definitive individual uniqueness is being challenged in
the courts and within the individual forensic subspecialties as well.
Questions remain - Is traditional science methodology the appropriate
standard for measurement of forensic science? Is the gold standard of
DNA type of analysis appropriate for all forensic analysis? Are forensic
scientists overselling their science?
The recent National Academy of Sciences Report commented on
the shortcomings of various forensic science disciplines. The report has
valid issues and recommendations. However, special interest groups
will use the report to discredit various of forensic science disciplines as
“junk science.” Forensic odontology, in particular bite mark analysis,
has been repudiated recently with DNA exonerations of incarcerated
individuals as a result of faulty bite mark testimony. Charges of
tampering with evidence, unscientific procedures, false reports, even
outright lying taint the integrity of the cases. Is the problem with the
science, the scientist, or both? As forensic scientists, there is a need to
be acutely aware of the pitfalls and ramifications of our actions and
opinions.
Forensic dental cases will be presented that demonstrate problems
that can occur with report writing, court presentation, and examination
procedures. Reviewing cases that presented challenges allows us to
anticipate and avoid problems. Using appropriate systematic, consistent
protocols is essential and attainable for a problem free case.
Examination of mistakes, misinterpretations, and oversights prepares us
for future cases. Among the cases presented will be misidentification,
photographic errors, mistakes in the Medical Examiner office, errors in
judgment, falsification of evidence, and more. Mistakes can be
accidental and then there are those made by arrogance and enhanced
self-importance.
The objective of this presentation is to learn how to avoid problems
in identification and bite mark cases by reviewing errors in
existing cases.
Forensic Odontology, Forensic Errors, Bite Mark Errors
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Dental Age Estimation in a Puerto Rican
Population Using Demirjian’s Method for
Age Assessment

Xiomara Rivera, DMD*, Urb. University Gardens, 251 Fordham, San
Juan, PR 00927

Age estimation is an important part in forensic science. It aids in
the identification process if unknown remains are found by narrowing
search parameters for possible victims, aids in providing age estimate
information relating to illegal immigrants that come into the country
without the proper identification documents, and helping the legal
system determine if a person in question is considered a minor or not. It
is also helpful in identifying the victims of mass fatality incidents that
can occur anywhere in the world.
The island of Puerto Rico is located in the Caribbean and is a
commonwealth of the United States of America. Puerto Ricans are a
mixture of three different races: Spanish settlers, African slaves, and
Taino Indians (the original inhabitants of the island), resulting in a vast
variety of physical and anthropological characteristics. This mixture has
yielded what Puerto Ricans usually identify as three different races:
white, black, and “mulato” (the offspring of a white and black or Taino
couple).
To date, few studies concerning age estimation in Hispanics have
been completed in the United States.1,2,3 “Hispanic” is a term that
defines “a person of Mexican, Puerto Rican, Cuban, Central, South
American or other Spanish culture or origin, regardless of race”
(Directive 15: Race and Ethnic Standards for Federal Statistics and
Administrative Reporting; May, 1977). As noted, the terms “Hispanic”
or “Latino” do not refer to a race, and therefore, more populationspecific studies are needed.
Regarding race, comparison studies have been done using
Demirjian’s age estimation method on different populations, and has
been generally accepted among the scientific community. Some
investigators have shown that this method is applicable to their
population due to its high accuracy. Others have reported confirmed age
overestimates or that the method has not been applicable.
For this study, panoramic radiographs from subjects aged 12 to 20
years old, all patients of the Pediatric Dentistry and Orthodontics
Departments from the School of Dental Medicine in Puerto Rico were
examined. This population consists mainly of subjects living in cities
close to and in the island’s capital, San Juan. The radiographic sample
consists of approximately equal number of radiographs separated into
male and female groups, and further divided into same age groups.
Dental age from each subject was calculated by scoring teeth on the left
mandibular quadrant according to Demirjian’s stages. If any subject was
missing a target tooth (except the third molars), the corresponding tooth
on the right side was scored.
The age estimated from scoring the radiographs will be compared
with the chronologic age of the subjects at the time the panoramic film
was taken. This study investigates whether Demirjian’s method
provides accurate results that can be used for age estimation in the
Puerto Rican population or if population-specific standards may be
needed.
References:
1
Solari A, Abramovitch K, “The accuracy and precision of third
molar development as an indicator of chronological age in
Hispanics”. J Forensic Sci vol. 47, no.3. (2002):531-535.
2
Kasper, K, et al, “Reliability of third molar development for age
estimation in a Texas Hispanic population: a comparison study”. J
Forensic Sci vol. 54, no.3. (2009):651-656.
3
Demirjian A, and Goldstein H, “New systems for dental maturity
based on seven and four teeth”. Annals of Human Biology vol. 3,
no. 5 (1976):411-421.
Age Estimation, Forensic Odontology, Puerto Rican Population

After attending this presentation, attendees will have seen results
and heard the explanation of research for dental age estimation on a
Puerto Rican population aged 12 to 20 years.
This presentation will impact the forensic science community by
adding data concerning age estimation in a racially varied population
where this topic has not been researched before.
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Sub-Adult Age Estimation From ThreeDimensional Imaging of the Cervical Spine

F6

Using Dental Cementum Increments to
Determine Season at Death

Ann Monasky, DMD*, University of Texas - Health Sciences Center,
7703 Floyd Curl Drive, Mail Code 7919, San Antonio, TX 78229

Vicki Wedel, PhD*, Department of Anatomy, Western University of
Health Science, 309 East 2nd Street, Pomona, CA 91766

After attending this presentation, attendees will have heard and
seen results of investigations into the use of Cone Beam Volumetric
Tomography (CBVT) of the cervical spine for age estimation in subadults.
This presentation will impact the forensic sciences community by
offering a potentially more accurate method of age estimation for this
age group. The purpose of this study is to investigate the use of CBVT
for assessment of cervical vertebrae development as a viable method for
age estimation.
The use of cone beam volumetric tomography has increased
significantly since it was first introduced in the United States in 2001.
Many orthodontic practices use this modality for comprehensive scans
of the head and neck that include the cervical spine. Cephalometric
images familiar to orthodontists can be created from the original scans.
Orthodontists and others have used multiple methods to estimate
developmental age including two dimensional cephalometric
radiography of the cervical spine, analysis of hand-wrist development,
and analysis of 3rd molar development.

After attending this presentation, attendees will understand how
dental cementum increments can refine estimates of postmortem
interval.
This presentation will impact the forensic science community by
exploring how the development of new scientific methods is crucial to
the further advancement of forensic science. In this presentation, a
method of determining season at death in human skeletal remains is
described. Once a validation study of this new method is completed,
odontologists and anthropologists will be able to provide more
information to aid in the identification of unknown remains.
Forensic anthropologists are often called upon to estimate time
since death when analyzing decomposing and skeletonized human
remains. Estimates are based on the overall condition of the remains, the
presence of insect activity, and the decomposition microenvironment.
Postmortem interval estimates are usually expressed as broad ranges of
months or years, especially when forensic anthropologists are not
present at the time of recovery. Dental cementum increment analysis has
the potential to help us be much more specific in our determinations.
Dental cementum anchors teeth into their sockets via the periodontal
ligament. The main components of cementum are collagen bundles that
become mineralized by hydroxyapatite crystals. Cementum is first laid
down immediately before the tooth erupts and additional layers are
added throughout life. During cementum formation, hypermineralized
layers of extracellular matrix alternate with less mineralized layers,
creating alternating dark and light bands, analogous to tree rings.
Research with comparative samples of known-age and known dateof-death individuals has demonstrated a consistent relationship between
annual seasons and the formation of distinct increment types. The
winter or arrested cementum increment appears under polarized light as
an opaque band while the summer or growth increment appears as a
translucent band. Together these bands represent one year of an
individual’s life. The total number of pairs of opaque and translucent
increments provides a means of determining the individual’s age at death
within two and one half year ranges of error. To derive age at death, the
number of pairs of bands is added to the age at which the tooth is known
to erupt.
Zoo archaeologists have long used dental cementum increment
analysis to estimate season at death in other mammals, yet the method
has been little tested in humans. In this recently completed pilot study,
the method of dental cementum increment analysis is extended to
humans for the first time. Extracted teeth were donated by dental
patients, and date of extraction was used as a proxy for date of death.
The participating dentist also recorded the patient’s date of birth. Teeth
were assigned random sample numbers and were then cleaned and
embedded. Thin sections were cut using a low speed saw, the wafers
were mounted on petrographic slides, and ground to a thickness of
approximately 100 microns. After being polished, the sections were
viewed under transmitted polarized light, and the outer cementum
increment was identified.
The pilot study revealed that the translucent and opaque bands did
correlate with dates of extraction. Translucent bands were significantly
correlated (p<0.001) with dates of extraction between April and October.
Opaque bands were significantly correlated (p<0.001) with dates of
extraction between October and April. Teeth were effectively sorted by
season 99% of the time. Further, both translucent and opaque bands
increased in thickness incrementally from the beginning to the end of the
respective season (p<0.001). This indicates the possibility that with a
large enough sample, the seasons might be refined even further from two
six-month periods to four three month periods. The results of the pilot

A recent unpublished study at the University of Texas Health
Science Center, San Antonio demonstrated that age estimation using
analysis of third molar development with CBVT is more accurate than
two-dimensional panoramic radiography.
A retrospective study of cases originally sent for routine assessment
and reports of pathology was done. The cases selected were based on
the type of CBVT machine used, an i-CAT manufactured by Image
Sciences International. This was done in order to limit any possible
variations in the scans created due to differences in acquisition
techniques and reconstruction algorithms between the different cone
beam machines. Cases selected were also limited to those taken using
the large field of view (FOV), either a 16 cm (diameter) x 13 cm (height)
or 16cm x 22cm. The main criterion, regarding size of FOV, was that
the structures analyzed were easily readable within the scan. This was
dictated by the variability in physical size of the patients who were
scanned. Analysis of the vertebral structures was done using a single,
third party software, InVivo Dental from Anatomage that was capable of
both measurements and three dimensional renderings. The principle
investigator was blinded as to the ages of the patients until after age
estimation was completed. As in the two-dimensional radiographic
technique, the cervical vertebrae assessed were C2, C3, and C4. The
maturation and structural changes of these vertebrae were assessed and
the age estimation made using standards originally established for the
assessment of two dimensional cephalometric radiographs. This
includes examination of the degree of concavity of the lower border of
the vertebrae, the vertebral body height and width and the overall shape
of the vertebral body (Roman, Palma, Oteo and Nevado, 2002). The
estimated ages were then compared to the known chronological ages of
the subjects. Statistical analysis of the results will be reported.
The use of three-dimensional imaging using CBVT of the cervical
spine is an accurate and reliable method for estimating the
developmental and chronological ages of sub-adults.
Age Estimation, Three Dimensional Imaging, CBVT
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study will be discussed here, and the application of the technique to
several forensic cases will be described.
Postmortem Interval, Dental Cementum, Odontology
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Age Estimations on Third Molar
Development: A Comparison of Nine
Samples
From
Populations
With
Different Nationality

Patrick W. Thevissen, DDS*, Katholieke Universiteit Leuven, School of
Dentistry, Forensic Odontology Department, Kapucijnenvoer 7, Leuven,
3000, BELGIUM; and Guy Willems, PhD, Katholieke Universiteit
Leuven, School of Dentistry, Kapucijnenvoer 7, Leuven, B-3000,
BELGIUM

Patrick W. Thevissen, DDS*, Katholieke Universiteit Leuven, School of
Dentistry, Forensic Odontology Department, Kapucijnenvoer 7, Leuven,
3000, BELGIUM; and Guy Willems, PhD, Katholieke Universiteit
Leuven, School of Dentistry, Kapucijnenvoer 7, Leuven, B-3000,
BELGIUM

After attending this presentation, attendees will be able to perform
dental age estimations on third molar development applying a new
developed methodology.
This presentation will impact the forensic science community by
demonstrating a semi-automatic dental age estimation method with high
reliability.
Dental age estimation methods based on tooth development collect
information about tooth eruption, the transition between deciduous and
permanent dentition, and tooth germ calcification. The developmental
stage of the radiologically detected tooth germ is registered by scoring,
measurements or comparison with common tables or reference atlases.
The aim of this study was to develop a dental age estimation method
based on the calculation of the ratio between the developing third molar
length and the length of the preceding second molar.
From the datasets available at the dental clinics of the Katholieke
Universiteit Leuven, 170 orthopantomograms of each gender were
selected. The subjects were of Caucasian origin, their chronological age
at the moment of radiological exposure was between 7 and 24 years and
uniformly spread within the collected sample. The x-rays were imported
in Adobe Photoshop® for standardized length measurements of the
lower right third molar and its preceding second molar. For evaluation
of inter- and intra observer reliability the variables of 17 randomly
chosen female and male subjects were measured again after one month
by the main and a second observer. Descriptive and inductive statistics
were performed to detect the relation between ratios of the measured
variables and the suspects chronological age. The developed dental age
estimation methodology prescribes different protocols whether the
second molar was completely developed or not. Furthermore a
probability of the age of complete development and the related
prediction interval for the second molar is given. The high precision of
the variable measurements and corresponding high repeatability and
reproducibility was proven by the very good inter and intra observer
reliability scores. Specific gender related characteristics concerning this
age estimation method were reported. The new methodology and its
obtained results are discussed in full extent. Based on variables
measureable with high precision, perfect reliable tools for age estimation
of unaccompanied asylum seekers are made accessible.
Dental Age Estimation, Tooth Length Ratio, Orthopantomogram

After attending this presentation, attendees will become aware of
how dental age estimation methods used to discriminate the age of
majority of unaccompanied asylum seekers preferably are based on a
reference sample including subjects from equal origin as the examined
individual.
This presentation will impact the forensic science community by
providing reference samples for age estimations on third molar
development containing subjects with equal skin color and nationality.
Moreover, the analysis of the separate country outcomes will offer
forensic investigators legally unquestionable tools when performing age
estimations on asylum seekers from equal geographic origin.
Worldwide unaccompanied asylum seekers enter countries
claiming to be minor and accordingly request corresponding legal
facilities. The authorities of the country they arrive have to discriminate
on ethical, legal, and scientific base whether the questioned person
passed the chronological age of majority to be able to judge them
correctly. Only age estimation methods based on samples obtained from
geographically equally localized populations as the investigated
individual can offer total legal and scientific proof. The most frequently
used dental age estimation method for estimating the age of majority is
based on the radiologically obtained third molar developmental stage.
The aim of this study is to collect referral third molar developmental
scoring data bases of samples containing subjects of equal nationality
and skin color. Secondly the obtained data will be analyzed and
compared to detect possible specific geographic related information.
From nine different countries (e.g., Belgium, China, Japan, NorthIndia, Poland, Saoudi-Arabia, South–Korea, Thailand, and Turkey)
samples were collected. The same selection criteria as published in
detail related to the Belgium and Thai dataset were used. The obtained
results were statistically described, analyzed, and the country specific
outcomes mutually compared.
A main forensic research topic is to know if, for instance, a Belgium
reference population can be used to assess age of non-Belgium subjects
and what the clinical consequences are. Therefore, a Belgium control
data set was developed to verify the performance of the use of Belgium
(data) as reference compared with the use of the country specific
reference (data). This Belgium control data set was established
following the same protocol as for the development of the country
specific test data bases.
This worldwide collection of orthopantomograms can continuously
extend and provide the forensic odontological community with a legally
reliable reference data base when discriminating the age of majority of
unaccompanied asylum seekers with known nationality.
Dental Age Estimation, Unaccompanied Asylum Seekers,
Geographical Comparison
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Radiological Length Ratio of Human Third
and its Preceding Second Molar as
Age Predictor

Radiographic Disappearance of the Root
Pulp in Wisdom Teeth: A New Method to
Determine Whether Young Asylum Seekers
are Below 18 Years of Age

Tore T. Solheim*, University of Oslo, Box 1052 Blindern, Oslo, 0316,
NORWAY
After attending this presentation, attendees will acquire knowledge
of the radiographic disappearance of the root pulp canal and the reason
for the occurence. The potential application of this finding in age
estimation of young asylum seekers will be revealed.

* Presenting Author

The presentation will impact the forensic science community by
enabling forensic odontologist to prove with certainty that asylum
seekers who pretend to be below 18 years are in fact above that age and
also in most cases above 21 years of age.
From a group of 1,198 OPGs from 629 females and 569 males from
15 to 40 years of age, the visibility of the root pulp of third molars with
completed root formation was scored according to stages 0, 1, 2, and 3.
The SPSS program was used for statistical analysis and median,
minimum and maximum, upper, and lower quartiles were computed for
each of the wisdom teeth and for each gender.
The findings showed that for stage 0, minimum age was about 17
years for all teeth and gender. Median age was from 21 to 24 years. For
stage 1, min age was above 21 years except for maxillary wisdom teeth
in males. Median age was from 23 to 28 years. For stage 2 min age was
above 22 years except for 18 for females where it was 21.9 years.
Median age was above 30 years except for maxillary wisdom teeth for
men where it was 29 years. For stage 3 min age was for females 24 to
25 years and for males 25 years, except for maxillary teeth where it was
21 years. Median age was 32 to 34 for males and 34 to 36 for females.
This phenomenon has not been described before and no research of
the age distribution has been available.
This investigation shows disappearance of the pulp canal as it is
seen in radiographs. This does not mean that the pulp is completely
obliterated. It is proposed that it has become so narrow that compared
to the rest of the hard tissue in the tooth and the surrounding bone it
means so little that it is not longer visible on radiographs.
These findings indicate that for stage 0 with complete formed roots
but visible canal to the apex an age below 18 years cannot be excluded.
However, when the canal starts to disappear in one of the roots the
person must be above 18 years and most surely above 21 years. For
stage 2 and 3, the age can safely be stated to be above 21 years of age.
The latter age limit is important in Germany as criminal law prescribe
more lenient punishment if the person is below 21 years.
This method may be a powerful tool for the forensic odontologist
in age estimation of young asylum seekers who pretend to be below 18
years of age as we now may make a more safe exclusion than before.
Ethnical differences in the mineralization of the pulp canal have not been
investigated, but it is reason to believe that such differences eventually
may be of minor importance.
Age Estimation, Wisdom Teeth, Pulp Canal

Hispanic populations in Southwest Texas is of particular importance to
forensic anthropology practitioners in the United States, especially those
tasked with providing positive identifications of deceased individuals
from border crossing locales.
Although this is not the first study where dentine has been used as
an age estimation indicator, it may be the first time that this specific
technological appliance has been applied towards assessing and
quantifying its shade. Previous research examining dental tissue color
includes studies by Martin-da la Heras and colleagues (2003), who
analyzed the color of dentine using spectroradiometry and concluded
that their technique is a potentially useful and objective method to
estimate age in adults. Similarly, tooth root color has been digitally
recorded by Laskarin and colleagues (2006), with their resulting data
showing that there is a correlation between the obtained RGB (red,
green, blue) color values and age. For this project, dentine shade was
evaluated in a known, documented sample of molars from 72 modern
Hispanic adult individuals from San Antonio, Texas in an effort to
determine if dentine coloration differences existed, and whether these
differences could be used as an age estimation indicator. Using Hunter
Lab’s Mini Scan XE Plus© color measurement scanner, a yellowness
index was formulated from the shades obtained by the scanner and an
average of the yellowness index was calculated for each of the age
decades represented by individuals in the study. The results yielded no
evident positive correlation between the shade of dentine and the age of
the individual. The findings of this pilot study do not support the
hypothesis that dentine shade quantifiably changes with age, but there
are potentially confounding factors that may require further
investigation. First and foremost, the majority of molars in the sample
were third molars. Due to the fact that these molars display the greatest
variability in size, shape, and eruption rates even within single
individuals, their reliability may not be as accurate as other tooth types.
The second factor may be that this is not an ideal randomized dental
sample, due to the limitations imposed by the requirements of the color
scanner. Lastly, a larger sample size would have provided for a wider
picture and clearer trends to be observed. A detailed description of the
technique will be presented, a review of the color measurement
instrumentation, and future directions and suggestions will be provided
for utilizing this technique to additionally evaluate the color of enamel
and cementum as possible age estimation markers.
Dentine, Age Estimation, Hispanic Populations
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Color of Dentine as an Age Indicator for
Hispanic Populations in Southwest Texas

Ingrid J. Marrero, BA*, Texas State University-San Marcos, 1014 Dos
Verdes, San Antonio, TX 78258; and Michelle D. Hamilton, PhD, Texas
State University-San Marcos, Department of Anthropology, 601
University Drive, San Marcos, TX 78666
After attending this presentation, attendees will become familiar
with a new technique utilizing portable color measurement scanner
technology to quantify color of dental tissues; the use of the color
measurement scanner to determine if dentine shade measurably changes
with age in individuals of Hispanic ancestry, and future applications of
this technique utilizing other dental and skeletal tissues (i.e., enamel and
cementum) for age estimation in forensic anthropological and
odontological settings.
This presentation will impact the forensic science community by
evaluating a non-subjective method for measuring tooth tissue color, in
an effort to identify trends in shading that may provide an estimation of
age-at-death in individuals of Hispanic ancestry. The focus on Hispanics
is significant due to the fact that they are the largest minority population
in the United States. Additionally, age estimation techniques for
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Clinical Age Estimation in the Case of a
Child With Seckel Syndrome

Olga L. Barragan Amaya*, National Institute of Legal Medicine and
Forensic Sciences, Calle 7A ·12-61, Bogotá D.C., COLOMBIA
The goal of this presentation is to present a case that was a
challenge for Colombian forensic scientists because the chronological
age of the child was undetermined as a result of low weight and height
development, low psychomotor development, mental retardation, and
unknown medical and family history. Additionally, the child’s physical
characteristics were consistent with Seckel Syndrome.
This presentation will impact the forensic science community by
discussing how age was estimated on an abandoned child with physical
characteristics consistent with Seckel Syndrome.
The child was referred to the Forensic Clinic of the Basic Children
Unit of the National Institute of Legal Medicine by the Colombian Child
Protection Institute (ICBF) for purposes of “Age estimation and
determination of physical condition,” pursuant to law 938 of 2004. The
Institute of Legal Medicine provides technical and scientific support to
the legal system in areas that include age estimation of abandoned
children, which is a common problem in Colombia.
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As part of the medical history, the social workers who accompanied
the child during the forensic process explained that the mother had
abandoned the child at the baby sitter’s house. Consequently, her origin,
her parents’ names, her name, her family and medical history, and her
chronological age were unknown. The forensic assessment conducted
by a medical examiner and a forensic odontologist showed clinical
characteristics consistent with Seckel Syndrome or “Bird Head”
syndrome. The most relevant features of this syndrome are
microcephalia, large, elongated, protuberant eyes with strabismus,
marked telecanthus, and short palpebral fissures. The face was
asymmetric and elongated, with small mandible and notably retracted
forehead and chin, as compared to the rest of the face. Other
characteristics included long, curved, and very prominent beak-like
nose, short and curved fifth finger on both hands, eleven ribs, hip
luxation and dysplasia, significant mental and psychomotor retardation,
and indications of the stature and weight of a 2-year-old child. All of the
above are described in the literature as typical signs of Seckel Syndrome.
A notable retardation of weight and height development was
observed, which corresponded to a 2-year-old child. Bone age was
consistent with a 3-year-old child (the pediatric radiologist used the
Greulich & Pyle method). Dental age, according to the method of
Moorrees et al (1963), was 8.75 years. The method of Demirjian et al
(1991) indicated 9.3 years of age. Significant discrepancies were found
between staturo-ponderal age, bone age, and dental age.
Many authors have described tooth root formation and dental
calcification evolution (periapical X rays) as more reliable methods to
obtain an approximation of the clinical age up to 21 years of age, in
average. This is due to the fact that eruption and dental calcification are
less affected by social, environmental, nutritional, genetic, and
endocrine factors.
A thorough medical and dental analysis was conducted. Weight,
height, bone, and teeth development were examined. The physical
condition of the child resulting from the Seckel Syndrome and the
influence of this pathology on stature, weight and bone maturation were
taken into account. All of the above, combined with the opinion of
pediatric radiology experts, contributed to establish an approximate
clinical age of 8.5 years. This was the result of an interesting
interdisciplinary approach.
Seckel Syndrome, Clinical Age, Abandoned Child
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Intentional Biological Terrorism: Will
Dental Students Assist Medical and
Mortuary Personnel in the Event of a
Mass Disaster?

Pamela Jurgens-Toepke, DDS*, 801 South Paulina, Room 221, Chicago,
IL 60612
After attending this presentation, attendees will know if dental
students would be willing to assist medical and mortuary personnel in
the event of intentional biological terrorism.
This presentation will impact the forensic science community by
encouraging governmental agencies to work with dental schools and
other health science schools to provide sufficient mass disaster training
for students and faculty.
International Public Health planners have concerns that thousands
to millions of people will become affected in the event of a mass disaster
caused by the intentional release of a biological agent into the
community. Should a situation arise, where thousands of people are
infected by a biological agent such as small pox, anthrax, or the plague,
the public health planning community recognizes that local hospitals
will be overwhelmed and staged immunization sites will be needed to
provide pharmaceutical distribution and pharmaceutical delivery care to
patients. If other responders beyond hospital personnel are available to
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care for the infected, the morbidity and mortality rate of all involved can
be significantly reduced due to timely distribution and delivery of antiinfective pharmaceuticals. The Illinois Department of Public Health
(IDPH) and the public health planning and disaster response community
in Illinois, recognizes that the University of Illinois at Chicago (UIC)
College of Dentistry (COD) provides National Disaster Life Support
(NDLS) training through the Disaster Emergency Medicine Readiness
Training Center for all dental students and faculty. The UIC COD is
located several miles west of downtown Chicago. First year students are
certified in Core Disaster Life Support (CDLS). Senior students are
certified in Basic Disaster Life Support (BDLS). Illinois recognizes
certified Dental Emergency Responders as qualified assistants during a
mass disaster. The COD can provide additional clinical care for provider
support, to the IDPH during an intentional biological terrorism event.
Thus, reducing the risk for community, state, national, and global
pandemics.
An IRB approved survey was given to UIC dental students during
an introduction to forensic odontology lecture. At the beginning of the
lecture pictures were shown of patients suffering from anthrax, plague,
and small pox. The students were given a survey asking them if they
would be willing to assist medical and/or mortuary personnel in the
event of biological terrorism event. The following were used as
qualifiers: gender, year in school, religion, marital status and children.
It was hypothesized that married students, with and without children,
would be less likely to assist medical and mortuary personnel during a
mass disaster involving biological warfare. Also, with advanced
training, more dental students would be willing to assist.
One hundred fifty-two students answered the survey. Second, third,
fourth year, and international dental students (first and second year)
responded to the survey. There was no difference between male and
female dental students response. Approximately 85% of all students said
they would be willing to help during a mass disaster of this magnitude.
All classes were equally willing to help. The international second year
students indicated more of a willingness to assist than the international
first year students. Students who marked that religion played a role in
their decision to help were more likely to say they would assist. No
religious group was more willing to help than another. Single and
married students were equally willing to assist. Single students said that
marital status and children played a role in the decision to help. Married
students did not feel that their marital status or children affected the
decision to assist. Willingness to help correlated with interest in
advanced training (r =0.42, p<.001), and avoidance correlated negatively
with interest in advanced training (r = -0.19, p<.02).
Overall, neither gender, year in school, religion, marital status, or
children played a significant role regarding dental students’ willingness
to assist medical or mortuary personnel with a mass disaster of this
magnitude. If advanced training was available, 90% of the dental
students surveyed indicated a willingness to assist medical and mortuary
personnel. Dental students and society could benefit if advanced
training was provided to dental students interested in assisting medical
and mortuary personnel after an intentional biological terrorist attack.
Training should be considered for students in all health care fields.
Biological Terrorism, Dental Students, Mass Disaster
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An Investigation of the Uniqueness of the
Human Dentition

James P. Fancher, DDS, PhD*, PO Box 682, 345 Buie Lane, Martindale,
TX 78655; Paula C. Brumit, DDS, PO Box 608, Nocona, TX 76255; and
Bruce A. Schrader, DDS, and David R. Senn, DDS, University of Texas
Health Sciences Center at San Antonio, Center for Education and
Research in Forensics, 7703 Floyd Curl Drive, San Antonio, TX 782293900
After attending this presentation, attendees will be familiar with the
value of establishing a database of human dentitions to aid in bite mark
analysis and population comparisons. The goal of this pilot study is to
use an innovative digital analysis technique to measure key
characteristics of the anterior dentitions of selected pre- and postorthodontic treatment cases. This is designed to validate an approach
that may be used to add to an existing relational database of 400
individuals.
This presentation will impact the forensic science community by
providing scientific evidence on the question of the uniqueness of the
human anterior dentition. This will aid the forensic sciences by
providing an objective method to investigate whether two or more
individuals have the same anterior dental profile.
One of the key problem areas identified by the 2009 National
Academy of Sciences Report Strengthening Forensic Science in the
United States: A Path Forward is that the uniqueness of the human
dentition in relation to bite mark cases has not been scientifically
established. To date there have been no comprehensive studies reported
that have been conducted on large populations or suitably qualified
samples of populations to establish the uniqueness of the human
dentition. Additionally, there is no central repository of patterns of
human dentitions that can allow the comparison of a suspected biter’s
dentition with a reference population or sample that can indicate what
percentage of the population or subgroup of the population could also
have produced a bite or patterned injury. There are two postulates that
underlie all bite mark analyses. The first is that the anterior teeth
characteristics of a biter are unique. The second is that this uniqueness
is accurately recorded in the material bitten. Several statistical and
geometric studies have been reported that have each supported the
concept of uniqueness of the anterior dentition that are most commonly
registered in bite marks. Recent reviews have offered scholarly critiques
of the historical studies and have largely concluded that much more
work needs to be done to not only establish the uniqueness of the human
dentition, but also to address the question of the uniqueness of bite
marks. The National Academy of Sciences publication has also pointed
out that the circumstances within which the techniques used in forensic
odontology can provide probative value warrant research to establish
valid evidence to support or nullify assumptions that forensic
odontologists have used in bite mark analysis. It has also been noted that
following orthodontic treatment the anterior dental pattern becomes
more homologous, creating greater difficulty in bite mark perpetrator
identification.
The Triservice Orthodontic Residency Program (TORP) at
Lackland AFB, TX, has digitized patient records for many years using a
non-proprietary file format (STL). In this study a convenience sample of
the 50 pre- and post-treatment records are used for analysis using an
automated measurement and recording system. All patient identifiers
are masked to protect the identity of each patient. The demographic
information recorded for each case is age and sex at the time the record
was taken. The factors for inclusion in this study are that the records
must be of patients 18 years old or older, all 12 anterior teeth must be
present (upper and lower incisors and cuspids), and the sex must be
male.
The images of the dental models are opened in a three dimensional
viewing program. The models are oriented using a Z plane that parallels
* Presenting Author

the occlusal plane, positioned for optimal viewing, and a two
dimensional screen capture is recorded for analysis. The following
measurements will be made on each case:
1. The mesio-distal width of each of the maxillary and
mandibular incisor teeth
2. The width of each arch from the center point of one canine to
the opposite canine
3. The degree of rotation of each of the maxillary and mandibular
incisor teeth
The data represented by these measurements is recorded in a
relational database. This will give an accurate method of recording the
mesial-distal dimension and degree of rotation of each of the maxillary
and mandibular incisors, as well as the arch width. This database of
descriptive data of each dentition will allow analysis of each case
individually and comparative analysis within this sample. The results of
this study will contribute to building a database of characteristics of the
human anterior dentition and will document changes due to orthodontic
treatment. The data from this sample will also help validate
methodologies and data already collected.
Unique Dentition, Human Bite Mark, Orthodontic Changes
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Use
of
Common
Orthodontic
Measurements
to
Investigate
the
Uniqueness of the Human Dentition and
Biting Complex

Holland Maness, DMD*, 499 Fury’s Ferry Road, Martinez, GA 30907;
Paula C. Brumit, DDS, PO Box 608, Nocona, TX 76255; Bruce A.
Schrader, DDS, 9004 Francia Trail, Austin, TX 78748; and David R.
Senn, DDS, University of Texas Health Sciences Center at San Antonio,
Center for Education and Research in Forensics, 7703 Floyd Curl
Drive, San Antonio, TX 78229-3900
After attending this presentation, attendees will see results of
applying existing objective tools utilized within the specialty of
orthodontics to forensic odontology to investigate the uniqueness of an
individual’s dentition and biting complex.
This presentation will impact the forensic science community by
furthering the body of evidence needed to investigate the uniqueness of
the human dentition and biting complex.
The American Board of Orthodontics (ABO) has adopted a
measurement, called the Discrepancy Index, to evaluate the severity of
malocclusions in cases that are submitted by candidates for board
certification. The discrepancy index consists of objective categories that
are scored individually. In this manner malocclusions can be
categorized by severity. The following dental categories are included in
this model and used for this study: overjet, overbite, anterior open bite,
lateral open bite, maxillary crowding, mandibular crowding, molar
relationship, lingual posterior crossbite, and buccal posterior crossbite.
The following cephalometric measurements are included and utilized in
this study: ANB, SN-MP, and lower incisor to mandibular plane.
Finally, the following distinctive traits are scored: supernumerary teeth,
ankylosis of permanent teeth, anomalous morphology, impaction,
midline discrepancy, missing teeth, missing teeth-congenital, spacing,
midline diastema, tooth transposition, and skeletal asymmetry.
In addition to the ABO’s Discrepancy Index tool, for many years
the specialty has utilized Bolton’s tooth size discrepancy values to
evaluate difficulty of cases. Bolton’s tooth size discrepancy takes into
account the summary of the mesial-distal width of the maxillary
dentition from first molar to first molar and compares this to the
mandibular summary. An ideal ratio has been established. An anterior
ratio comparing canine to canine and a posterior ratio was utilized in this
study. The last measurements used in this study were intercanine width
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and intermolar width for both arches. These twenty nine variables were
analyzed individually to determine a distribution within the population
as well as for their dependence/independence on other variables.
This study consisted of over one hundred pretreatment records from
a private orthodontic practice in which digital radiography and Orthocad
digital models were utilized. All dental measurements were made using
the Orthocad software and specifically the Discrepancy Index module
developed for the American Board of Orthodontics.
To determine the probability of uniqueness of the dentitions of the
subjects in this study, a series of analyses were performed. First a
sample distribution probability density function (pdf) from the sample
data for each of the twenty nine variables was determined. Secondly, for
each individual, an overall uniqueness index was created and the
probability of this individual having this index was determined.
The results of this study indicate that the individuals in this study
demonstrates a unique combination of variables. The “Bite Index” for
each individual in the study was unique.
Forensic Odontology, Uniqueness, Bite/Bite Marks
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The Effect of Dental Model Placement on
Image Distortion During Scanning for
Overlay Production in Digital Bite
Mark Analysis

Holland Maness, DMD*, 499 Fury’s Ferry Road, Martinez, GA 30907;
Paula C. Brumit, DDS, PO Box 608, Nocona, TX 76255; Bruce A.
Schrader, DDS, 9004 Francia Trail, Austin, TX 78748; and David R.
Senn, DDS, University of Texas Health Sciences Center at San Antonio,
Center for Education and Research in Forensics, 7703 Floyd Curl
Drive, San Antonio, TX 78229-3900
After attending this presentation, attendees will have learned an
appropriate method for cast placement on flatbed scanners to minimize
distortion.
This presentation will impact the forensic sciences community by
demonstrating the critical nature of proper cast placement for consistent
and accurate scanning of casts for bite mark analysis.
Computer generated overlays are an accepted method of comparing
exemplars to bite marks by the American Board of Forensic Odontology.
Scanning dental casts using a flatbed scanner is a first step in creating
the computer generated overlays to be used as exemplars in a
methodology outlined in the book Digital Analysis of Bite Mark
Evidence by Johansen and Bower. Accurate analysis depends on the
accurate capture of scanned digital images of the biting surfaces of the
dental casts.
Many flatbed scanners utilitze a charge-coupled device (CCD)
sensor. Typical CCD’s in flatbed scanners incorporate 6,000 to 8,000
sensors. Newer CCD chips may contain 10,000 or more sensors. The
number of sensors determines the highest dot-per-inch resolution that a
particular scanner is capable of producing. A traditional flatbed scanner
with 6,000 element chip and an 11-inch-wide bed can offer a maximum
resolution of 6,000 dpi. When divided by 11, the width in inches of the
scanner bed, the overall calculated resolution is approximately 545 dpi.
The CCD chip must scan the entire width of the bed with each pass. If
the flatbed element chip is 8,000 sensors then the maximum dpi is 725
dpi. Resolution if further limited by lens distortion at the edges of the
scan. Only a central strip of the long axis of the scanning bed
experiences the full resolution. So although the CCD must scan the
entire bed and will reproduce images located anywhere on the glass
plate, only that portion running along the central strip will experience
full resolution. Full resolution allows accurate reproduction of the
image without distortion.
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When dental casts are placed on the bed of the flatbed scanner in
any position other than the central strip, distortion occurs. Examples of
this distortion will be demonstrated. If these images are used for bite
mark analysis, this distortion will translate to the computer generated
overlays created and an incorrect analysis could result. Consequently,
when scanning casts with traditional flatbed scanners, the casts must be
placed in the center of the bed. This requirement is in addition to other
recommendations outlined by Johansen and Bowers.
Traditionally, scanned images of dental models allow for the
analysis of the teeth in a mesial-distal and buccal-lingual dimension (X
and Y axes). This methodology does not account for the vertical
dimension (Z axis), the relative intrusive or extrusive position of the
teeth. Developing technology using digital models instead of stone
models, or three dimensional scans of dental models or impressions,
may help to eliminate the issue of the failure of the flatbed scanner
technique to properly consider X axis information. Three dimensional
data capture and analysis is needed to allow for a more accurate
representation of the morphology and position of the teeth in
all dimensions.
Forensic Odontology, Bite Mark Analysis, Scanned Images
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The Use of Geometric Morphometric
Methods
in
Forensic
Odontology:
Overview
and
Analysis
of
the
Human Dentition

H. David Sheets, PhD*, Canisius College, Department of Physics, 2001
Main Street, Buffalo, NY 14208; Peter J. Bush, BS, Laboratory for
Forensic Odontology Research, School of Dental Medicine, SUNY at
Buffalo, B1 Squire Hall, South Campus, Buffalo, NY 14214;and Mary A.
Bush, DDS, SUNY at Buffalo, B1 Squire Hall, 3435 Main Street, Buffalo,
NY 14214
The goal of this presentation is to present an established technique
for shape analysis, and to illustrate how this method can be useful in
describing the human dentition.
This presentation will impact the forensic science community by
providing an analytical tool that can help to describe and compare
similarities/differences within the human dentition.
One of the central questions in bite mark analysis regards the
question of uniqueness of the human dentition. Few attempts have been
made to address this question. Prior studies have typically used
traditional metric dimensional parameters to depict the variation in
human dentition. However, this method may not be appropriate with
regard to bite mark analysis, as it does not address the manner, and
degree to which these features transfer to the bitten surface.
Most studies on dental uniqueness have ignored the possible effects
of the skin and reported the results based on the query: Are the
discrepancies of the incisal surfaces of the 12 anterior maxillary and
mandibular teeth sufficient to describe uniqueness within a group of
individuals or given population? There is a loss of resolution with
transference of the dentition to skin. With regards to bite mark analysis,
many of the subtle metric measurement differences that allow for
distinction of dentitions, may not transfer to the tissue. Therefore, the
more pertinent question may rest with the ability to relate how a given
shape or (mal) alignment pattern compares to a given population, within
these limitations of measurement resolution. One such method to
describe shape variation between specimens is Geometric Morphometric
analysis.
The fundamental basis of one class of Geometric Morphometric
analysis involves placement of landmark points on either 2D or 3D
datasets from which the landmarks can be analyzed statistically as a unit.
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The information extracted by means of this technique includes shape
variance analysis and statistical treatment of populations from which can
be extracted match rates. Amongst the tools available from statistical
analysis is principle component analysis (PCA) with which the principle
variation of shape can be plotted and visualized.
In order to evaluate this method for bite mark analysis, two
different populations were obtained. One was a two dimensional (2D)
dataset and the other was three dimensional (3D). In 2D, landmarks
were placed that depicted the mesial to distal extensions of each anterior
tooth, the intercanine extension, and rotation of the teeth in question.
For 3D, curves were placed on the incisal edges of the 6 anterior teeth
(upper and lower), each curve containing 10 datapoints (60 total for
each arch).
For the 2D dataset, landmark placement was accomplished using
tspDIG freeware. The 3D landmark placement was accomplished using
Landmark freeware. The landmark data was extracted and statistical
analysis was completed using IMP suite of freeware written by the
author (HDS) and modified for this project.
Established methodology in geometric morphometric analysis will
be described and illustrated with examples from biological shape
analysis. As applied to bite mark analysis, the tools necessary to
describe the dentition are presented. An initial approach to searching for
matches will also be shown. This presentation serves as an introduction
and overview of the capabilities of this technique.
Forensic Odontology, Bite Mark Research, Geometric
Morphometric Analysis
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Similarities of the Human Dentition in an
Open Population Using Two-Dimensional
Geometric Morphometric Analysis

Cynthia Brzozowski, DMD*, 179 Dayton Street, Sea Cliff, NY 11579;
Lillian A. Nawrocki, DDS*, 2 Laura Court, Mount Sinai, NY 11766;
Phyllis Ho, DDS, 140 East 56th Street, Suite 1C, New York, NY 10022;
H. David Sheets, PhD, Canisius College, Department of Physics, 2001
Main Street, Buffalo, NY 14208; Peter J. Bush, BS, Laboratory for
Forensic Odontology Research, School of Dental Medicine, SUNY at
Buffalo, B1 Squire Hall, South Campus, Buffalo, NY 14214; and Mary
A. Bush, DDS, SUNY at Buffalo, B1 Squire Hall, 3435 Main Street,
Buffalo, NY 14214
The goal of this presentation is to analyze a large dataset of human
dentitions using 2-D geometric morphometric analysis.
This presentation will impact the forensic science community by
demonstrating the similarity of the human dentition with respect to bite
mark analysis.
In February 2009, The National Academy of Sciences released the
report Strengthening Forensic Sciences in the United States: A Path
Forward. This report provided critical comments on the collection,
analysis, and application of forensic data in all the forensic disciplines.
With respect to the field of forensic odontology, the NAS outlined
several inherent problems with bite mark analysis, one of which includes
the notion of uniqueness of the human dentition, an integral component
of the field.
The premise for bite mark analysis is based on the belief that in an
open population every person’s tooth arrangement, arch shape and size
is unique. The subsequent premise is that based on metric analysis of the
bite mark, a dentition can be matched to the injury. Very few scientific
studies have attempted to address the issue of individuality of the
dentition. Those that did either used a flawed statistical approach or had
very small datasets. In this limited literature, authors have tended to
arrive at conclusions that support their hypotheses rather than examine
their own data, which contrary to their claims, actually supports dental
similarity rather than uniqueness.
* Presenting Author

In this study a more appropriate question is asked by addressing
similarities between dentitions of individuals in an open population.
In a joint effort between the SUNYAB School of Dental Medicine’s
Laboratory of Forensic Odontology Research and the Suffolk County
Medical Examiners Forensic Odontology Department, an examination
of the similarities between tooth arrangement and intercanine arch size
was conducted. The study was based on data from a 2D geometric
morphometric analysis utilizing landmark placement of coordinates on
digitized images of dental exemplars. Dental models were collected
from the SUNY dental clinic and from the practices of participating
odontologists from Suffolk County. Models were scanned on a flatbed
scanner and digital images were acquired at 300dpi resolution.
Landmarks were placed using the tpsDIG set of freeware, and data
analysis was performed using the IMP statistical freeware package.
Landmarks in this study were placed on the mesial/distal endpoints of
the six anterior teeth for both upper and lower dentitions. In addition,
landmarks were placed on the central point of each canine, delineating
intercanine width. A pilot study was conducted to determine if there was
any measurable sexual dimorphism. It was concluded that the
correlation was only slightly better that chance, and that therefore, males
and females could be combined in the dataset.
Internal controls were added to the dataset that consisted of
additional images of the same patient’s dentition. These controls
illustrated the ability of the statistical analysis to successfully determine
a match.
Repeated measurement error was calculated and expressed as a
Procrustes distance value, essentially representing the resolution of
measurement. This value was then used as a baseline for match rate
calculation. A Poisson distribution was noted in Procrustes distance
when the datasets were analyzed. This indicated that as measurement
resolution was reduced, match rate of dentition dramatically increased.
The practical implication of this is that as the dentition is impressed in
the skin and distortion occurs thus reducing resolution of measurement,
large percentages of dental configurations in an open population may
appear to have caused the same bite mark.
Superposition of the extracted landmarks showed that the human
dentition occupies a well-defined shape-space. One of the prominent
conclusions arising from this study was that as the database size
increased, the shape-space became more densely populated, rather than
spreading out. This again illustrates the similarity of the human
dentition
After this presentation attendees will see the possibility of more
than one dentition having a similar dental profile. The results of the
study will impact the forensic community by providing a statistical
quantification of the similarities of the human dentition and therefore aid
in the resolution of some of the “problems” mentioned in the NAS
Report findings.
Bite Marks, Dentition, 2-D Analysis
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Description of the Human Dentition Using
Three-Dimensional Landmarks:
An
Investigation of Similarity and Match Rates

Mary A. Bush, DDS*, SUNY at Buffalo, B1 Squire Hall, 3435 Main
Street, Buffalo, NY 14214; Peter J. Bush, BS*, Laboratory for Forensic
Odontology Research, School of Dental Medicine, SUNY at Buffalo, B1
Squire Hall, South Campus, Buffalo, NY 14214; and H. David Sheets,
PhD, Canisius College, Department of Physics, 2001 Main Street,
Buffalo, NY 14208
The goal of this presentation is to describe the principle shape
variables of the human anterior dentition in three-dimensions (3D).
This presentation will impact the forensic science community by
illustrating the similarities and match rate for the human dentition from
three-dimensional laser scanned models.
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The basis of bite mark analysis incorporates two core premises: (1)
The human dentition is unique; and (2) The uniqueness transfers to the
skin. Recent research, with regards to skin distortion, has suggested that
the first premise should be re-stated.
When taking the affect of the skin into play, the more pertinent
question to ask may be, what is the probability of finding a dentition in
the general population similar enough that the two cannot be
distinguished once impressed in the skin?
In order to adequately and correctly address this issue, the
description of uniqueness must reflect loss of resolution that occurs once
the dentition is impressed in the skin. This loss of resolution, with
transference of teeth to skin, results in an increased probability of more
than one possible dental match. This is due to the inherent qualities of
the tissue resulting in a range of distortional effects. The visco-elastic,
anisotropic, non-linear nature of skin contributes to the distortion seen in
a bite mark. Therefore, the more logical question centers on the limits
of discrimination between similar dentitions; in other words, how similar
the human dentition is, given constraints of the impression medium.
Consideration of similarity of dentitions, coupled with loss of resolution
due to skin distortion, may lead to establishment of boundaries of
confidence levels expressed in bite mark analysis.
One well established means used to describe and delineate between
biological forms is geometric morphometric analysis. Geometric
morphometric methods allow for a quantitative analysis of shape by
capturing the geometry of morphological structures of interest and
preserving this information through statistical analysis. One of the
important contributions of this technique is the clear definition of size
and shape.
Advances in digital imaging have facilitated the use of landmark
placement as coordinates. These coordinates can then be analyzed to
describe size and shape of the object in question. The software allows
placement of landmark points that are used to delineate dental features
including intercanine widths, mesial-distal lengths, rotations, and in 3D,
curves, and surfaces.
Landmark placement essentially delineates “dentition space”, or
possible configurations of human bite pattern. Given this framework, it
can be determined: (1) How big is the bite-space; (2) How much of it is
actually occupied by human individuals. As humans are a single species,
it is rational to assume that dental dimensions would fit in a finite
boundary as determined by the species; (3) Configurations of the human
dentition; and (4) Probability of match-rate. Thus a pilot study was
conducted on 3D digital dental models to investigate these hypotheses.
All necessary Human Subject Institutional Review Board (HSIRB)
protocols were completed for this project and exemption has been
granted. Permission has been obtained from a dental company, which
manufactures orthodontic appliances and occlusal guards, to copy and
utilize 3D laser scanned digital dental model images (resolution of 10
um) of patient dentitions. All patient identifying information was
stripped from the file. The 3D datasets were collected for use in
CAD/CAM fabrication of occlusal guards (night guards, etc.), thus the
data represents a wide population of age, gender, race and socioeconomic status. The scans were NOT part of orthodontic therapy. The
mal-alignment patterns ranged from relatively straight to severely malaligned. 500 upper and 500 lower models were obtained.
The datasets were analyzed in 3D, using geometric morphometric
software. With the landmark placement software, the dentition can be
rotated freely in 3D space and enlarged as needed for accurate placement
of landmarks. Inter and intra operator error was determined after an
appropriate wash out period.
Curves were placed which delineated the incisal edges of the six
anterior teeth in both uppers and lowers. Each curve contains 10
landmark data points on each incisal edge. A total of 60 data points were
obtained for each arch.
Following landmark data point extraction, statistical analysis was
completed to describe the configuration of the human dentition and to
determine match rates in the population studied.
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The data presented will allow the forensic community to
understand the similarity of a dentition to the general population.
Forensic Odontology, Bite Mark Research, Dentition Similarity
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Inquiry Into the Scientific Basis for
Bite Mark Profiling and Arbitrary
Distortion Correction

Mary A. Bush, DDS*, SUNY at Buffalo, B1 Squire Hall, 3435 Main
Street, Buffalo, NY 14214; Howard I. Cooper, DDS, 5101 Washington
Street, Gurnee, IL 60031; and Robert B.J. Dorion, DDS, Laboratoire
S.J.M.L., Edifice Wilfrid-Derome, 1701 Parthenais, 12ieme, Montreal,
QC H2K 3S7, CANADA
The goal of this presentation is to illustrate the potential problems
that can arise with bite mark profiling and arbitrary distortion correction
of bite mark images.
This presentation will impact the forensic science community by
providing data that demonstrates bite mark profiling, and arbitrary
distortion correction of bite mark images, may not be advisable.
It is well known that distortion can occur in a bite mark. What may
not be recognized is the limitation that this distortion can place on two
potential tenets of bite mark analysis.
Prediction of dental
characteristics from a bite mark (bite mark profiling), and arbitrary
distortion compensation are two practices that have been proposed in
bite mark analysis. The assumption that a bite mark photograph can be
arbitrarily altered to account for the tissue distortion is one theory. In
this situation bite mark photograph is enlarged/decreased in attempt to
correlate it to an unadulterated dental overlay of a suspect. A second
supposition is that a profile can be generated from a bite mark in an
attempt to anticipate the dental configuration of a biter. Recent research
on the effect of inherent skin tension properties in bite mark analysis,
however, suggests that these practices may be questionable.
One of the properties of skin responsible for distortion is
anisotropy, meaning that skin possesses different properties in different
directions. Thus in a bite mark, the transferred dental pattern can be
distorted unequally in one direction, or another, due to the inherent pretension that exists in skin. Anisotropy itself can dictate the overall
resultant configuration of a bite mark.
Skin pre-tension does not have a uniform distribution in a human
body. Tension not only varies from person to person but also varies at a
single site on the same individual. Tension is always greater parallel to
tension lines and more relaxed perpendicular to them, resulting in
anisotropy in skin. Therefore, the degree of distortion will not be
uniform throughout a bite mark. There may be intra-arch as well as
inter-arch distortion. The magnitude of these distortional changes can
also vary considerably both within and between each arch.
To assess these issues, evaluation of 122 bites created on 11 human
cadavers was completed. Of the 122 bites, 66 were selected for this
study. Bite marks created to investigate issues such as postural
distortion and laceration were excluded from this study, as the distortion
in these bites would have been more extreme. Human Subject
Institutional Review Board (HSIRB) exemption was granted for all
phases of this project.
The bites were inflicted with models mounted to a handheld vice
grip. The maximum anterior bite force capable of the vice grip was
tested with a bite force transducer and found to be within the range of
maximum anterior human biting capacity. This range was established by
a volunteer’s in-vivo test biting on the bite force transducer giving an
average of 190N. This range was also consistent with studies of mean
maximum anterior bite force.
Photography was performed with a Canon Rebel XTi 10.1 Mp
digital camera. An ABFO #2 scale was in place for each photograph.
Each photograph was sized 1:1 and metric and angular measurements
* Presenting Author

were made to calculate the distortion that resulted. The changes for each
bite were tabulated. Hollow volume overlay comparison was also
performed. The experimental intra-observer measurement error was +/0.2mm for the inter-canine and mesial to distal distances, and +/- 2
degrees for the rotational angle difference.
For bite mark profiling, the photographs were analyzed, and any
bite pattern that had a deviation great enough from the dentition of the
biter that could be misleading for an investigator was included in this
study.
Though some bite patterns reflected the biter’s dental arrangement,
in many instances the bite pattern, if profiled, would misdirect an
investigator to a person that had features not present in the perpetrator’s
dentition. Of the 66 bites, 25 (38%) showed a change that could be
misleading if profiled.
For arbitrary distortion compensation, three sets of three bite marks
(each set produced on the same body part) were created with the same
dentition and metric and angular measurements were made to calculate
the distortion that resulted. The deviations for angle between teeth,
mesial to distal length and inter-canine diameter for the six anterior
maxillary and mandibular teeth tooth for each bite were tabulated.
Hollow volume overlay comparison was also performed.
Arbitrarily and uniformly altering the bite mark photographs
produced an inconsistent increase/decrease of dental features to the
biter’s dental overlay. This study indicated that arbitrary distortion of a
bite mark photograph to “match” a dental overlay in an attempt to
compensate for tissue distortion is not an appropriate technique. The
anisotropic nature of human skin cannot at this time be precisely
anticipated to arrive at a percentage enlargement or reduction of an
image in any given direction. Results showed distortional ranges were
non-uniform both between bites, as well as within each bite. Thus
enlarging/decreasing the photograph uniformly would not correct the
distortion that resulted.
There may be compelling evidence associated with a bite mark,
including the presence of DNA, crime scene context, corroboration of
victim accounts, timing of injury/death, exclusion, perpetrator
identification, and other factors, which will continue to make bite mark
evidence important in court. However, caution should be exercised in
bite mark profiling as well as the enlargement/decrease of photographic
bite mark evidence to correct for any skin distortion.
Forensic Odontology, Bite Mark Profiling, Bite Mark Distortion
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Mammelons and Diastemas in an Adult
Population: Frequency and Implications
for Bite Mark Evidence

Diane T. Penola, MA*, 54 Fayson Lakes Road, Kinnelon, NJ 07405
After attending this presentation, attendees will become familiar
with the prevalence of mammalons and diastemas in an adult population.
This presentation will impact the forensic science community by
drawing attention to the prevalence of dental characteristics that impact
bite mark evidence. It will also encourage dental professionals to track
their patient populations for these characteristics.
The seed for this presentation was planted in 1999 at the Armed
Forces Institute of Pathology course in forensic dentistry. Dr. William
Morlang presented the Penn bite mark case, calling it the “Gold
Standard” of bite mark evidence. In the intervening years, there has not
been a case of comparable quality.
The bite mark showed the presence of mamalons on the incisal
edges of the biter. The clarity and distinct quality of the mark was quite
remarkable. Since there have been no cases that approached that level
of merit, it became apparent that the particular dental characteristics
were deserving of additional investigation.
Mammalons are present on adult incisor teeth due to the
* Presenting Author

developmental lobes that fuse during maturation. They usually are worn
flat by the forces of mastication, before adulthood. Sometimes they
persist. The observation of that circumstance is the basis of this
presentation.
For approximately six months, the adult patients in a private,
general practice were evaluated for the presence or absence of
mammalons, during the course of their routine recall examination.
The age minimum was established at 18 years. Gender, ethnicity,
and current age were noted when mammalons were visualized. It was
decided to look for the presence of diastemas as well.
This characteristic is most often associated with the upper front
teeth. On occasion it is seen in the lower teeth too. This type of spacing
can produce an important feature in a bite mark.
At the end of the six month period, the observations were totaled
and compared with the number of patients seen. The resulting fraction
will be discussed as a small step toward quantifying the presence of
mammalons and diastemas in a general adult population.
The community where the dental practice is located is generally
considered upper middle class, with a high proportion of Caucasian
residents. These demographics will be discussed, as they could have had
an impact on the findings.
This pilot study is meant to draw attention to the simplicity of
gathering data that may serve the forensic community. It is hoped that
dental professionals, from varying communities, will initiate similar
studies. The results can aid in the eventual formulation of a statistical
database that may be able to quantify the probability of a biter having
mammalons or a diastema. Of course, this will be useful only in cases
where these characteristics are evident.
Bite Marks, Mammalons, Diastemas
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Using Fractal Dimension to Classify
Human Dentitions

James McGivney, DMD*, 346 Tulip Drive, Webster Groves, MO 63119
After attending this presentation, attendees will understand the
concept of fractal dimension and to comprehend how a box counting
algorithm can approximate the fractal dimension of an image. At the
completion of the lecture participants will appreciate that a human
anterior dentition can be described mathematically and classified as to
its uniqueness.
This presentation will impact the forensic science community by
making an easy to implement method, to describe and classify the teeth
used in a bite mark analysis, available.
Bite mark analysis has been criticized for its lack of scientific basis
and mathematical foundation. This study makes available to the forensic
community an easy to implement method to describe and classify the
teeth used in a bite mark analysis.
This study was undertaken to determine if the fractal dimension of
an image of a human anterior dentition could be used to describe and
classify the dentition. Images of ten dentitions were available for study.
The upper and lower arches were separated from the initial images to
produce 20 working images. The working images were manipulated in
GIMP 2.6.4 (GNU Image Manipulation Program) to yield an occlusal
view of the outline of the facial surfaces of the six anterior teeth. The
images of the outlines of the facial surfaces were analyzed by two
different box counting programs to calculate the fractal dimension of
each image. The box counting programs were ImageJ 1.42q, a freeware
program from the National Institutes of Health and a proprietary
program written in Microsoft C#.
Fractals are natural phenomena in which a structure is composed of
parts that are similar in shape to the whole. The shape of the parts
remains the same as the scale is changed when the viewpoint is zoomed
in. This is called self-similarity. The facial outline of human anterior
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human dentition of either arch is convex in shape and composed of
convex shaped teeth, which are composed of convex shaped
developmental ridges, which are formed from convex shaped enamel
rods. The fractal dimension is a statistical quantity that gives an
indication of how completely a fractal appears to fill space. In a box
counting procedure smaller and smaller grids are placed over the curve.
The number of times the curve crosses a grid box is summed for each
different scale. The fractal dimension is approximated form the changes
in box counts at the different scales.
A regression formula was developed that allowed classification of
the images as either common or unique.
The dentitions depicted in the initial images were divided by
forensic dentists into two groups; either normal alignment or
malalignment of the teeth.
This study has shown that there is a positive correlation between
use of a box counting algorithm to classify dentitions and the ability of
trained forensic dentists to discriminate alignment features of a
dentition.
This study is an initial feasibility study into the use of fractal
dimension as a tool for the forensic odontologist. It is hoped that future
studies will yield a scientifically valid method to evaluate the
evidentiary value of an individual dentition.
Bite Mark Analysis, Odontology, Fractal
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Detection of Flowable Composites Using
UV LED Light

Gerald Guzy, DDS*, 259 Kinderkamack Road, Westwood, NJ 07675
After attending this presentation, attendees will gain knowledge of
the value of UV LED lights in detecting the presence of flowable
composites during forensic dental examination.
This presentation will impact the forensic science community by
demonstrating that small battery operated UV LED lights can make the
presence of flowable composites more easily detected by the examining
forensic dentist.
One of the primary goals in the restoration of carious lesions is the
preservation of tooth structure. The philosophy of minimally invasive
dentistry is to conserve as much tooth structure as possible by using
small cavity preparations. This is possible because adhesive dental
materials do not require mechanical retention.
The use of air abrasion, laser technology, and magnification has
furthered the philosophy of minimally invasive dentistry. The
development and introduction of flowable composite resin in the mid
1990’s gave dentists a new class of aesthetic restorative materials that
complimented minimally invasive dentistry techniques. The primary
advantages of flowable composites have been described as their ease of
placement and the precision with which they can be applied.
Flowable composites have been used for a variety of dental
restorative procedures including small CII, II, III, IV, V restorations,
porcelain crown margin repairs, enamel defect repairs, preventative
resin restorations, repair of bis-acryl composite provisional crowns, and
repair of polycarbonate crowns.
Pit and fissure sealant materials have been evaluated by the author
using battery operated UV LED lights. Recently, a battery operated UV
LED light was used to detect the presence of resin based composites
during the forensic dental examination of a severely decomposed body.
These studies have shown that small battery operated UV LED lights can
be important tools in the detection of conventional resin based
composites and pit and fissure sealants during forensic dental
examinations of unknown human remains.
The purpose of this preliminary study was to evaluate the use of
small battery operated UV LED lights at 365 nm and 395 nm for the
detection of flowable composite resins.
Twenty-two extracted noncarious, nonrestored human permanent
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molars were used in this study. The occlusal surfaces were cleaned with
a slurry of oil-free pumice and distilled water, and the teeth were stored
in distilled water until used. Twenty different flowable composites from
twelve different manufacturers were applied to the occlusal surfaces of
twenty different teeth. Two teeth had no flowable composite applied,
and served as controls. The flowable composites were polymerized with
a Morita Jetlite 5000 LED curing light. The light intensity was measured
using the radiometer built into the charging base of the curing light. The
light output was measured each time a flowable composite was
polymerized and was consistently greater than 800 mW/cm2.
Polymerization times were based on the manufacturers’
recommendations.
The teeth were examined using standard overhead fluorescent
lighting, then re-examined in a darkened room using a Nichia 365 nm 5
LED UV light and an Inova X5MT 395 nm 5 LED UV light. These
lights were chosen because they are small, inexpensive, easily obtained,
and battery operated.
In general, flowable composites appear brighter than the
surrounding tooth structure when illuminated with UV LED light due to
their fluorescent properties. UV LED lights at 365 nm and 395 nm both
enhance the appearance of flowable composites by contrasting the
flowable composite with the surrounding tooth structure. The presence
of flowable composite is easier to detect using the 395 nm light as
compared to the 365 nm light. The flowable composite fluoresce
significantly brighter and whiter with the 395 nm light as compared to
the light blue fluorescence with the 365 nm light.
The results of this study suggest that the use of small battery
operated UV LED lights can be valuable in the detection of flowable
composites during forensic dental examinations. However, their use
does not preclude a thorough visual and radiographic examination.
UV LED Lights, Flowable Composite, Forensic Odontology
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Analysis of Dental Evidence From the
Crime Scene

Phyllis Ho, DDS*, 140 East 56th Street, Suite 1C, New York, NY 10022;
B. Kalman Friedman, DDS, 42 Greene Avenue, Amityville, NY 11701;
and David S. Lynn, DDS*, 1 Millwood Gate, Hicksville, NY 11801
After attending this presentation, attendees will be familiarized
with the use of Scanning Electron Microscopy/Energy Dispersive X-ray
Spectroscopy (SEM/EDS), Fourier Transform Infrared Spectroscopy
(FTIR), and Polarizing Light Microscopy in identifying trace dental
evidence.
This presentation will impact the forensic science community by
documenting the use of these technologies, Scanning Electron
Microscopy, FTIR, and Polarizing Light Microscopy in analyzing a solid
fragment, and possibly connecting it to the crime committed.
The presentation will emphasize the usefulness of SEM/EDS,
FTIR, and Polarizing Light Microscopy, and their respective databases
in the dental and general forensic communities.
During the commission of a crime, many types of trace evidence
may be left behind. The challenge for the forensic team, besides
collecting this evidence, is to analyze the specimen, and either confirm
or deny its connection to the perpetrator or victim. Through SEM/EDS,
a suspected tooth fragment can be assessed, and its chemical elemental
composition determined. Though this will not positively identify the
origin of the fragment, an elemental spectral comparison to a known
sample can show whether it is consistent with tooth structure. Polarizing
Light Microscopy and FTIR are two more methods which can be used.
These analyses can determine the molecular and chemical structure of
the fragment, for example, the carbon chain orientation. Once again, the
results from Polarizing Light Microscopy and FTIR need to be
compared to a known subject. A database of these “knowns” can be
accumulated by the investigating institution, or as in the case of
* Presenting Author

SEM/EDS, access to the FBI’s (SLICE) database can be obtained. The
author will document the use of these technologies, Scanning Electron
Microscopy, FTIR, and Polarizing Light Microscopy in analyzing a solid
fragment, and possibly connecting it to the crime committed.
SEM/EDS Analysis, Trace Dental Evidence, FTIR
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Bite Mark Profiling Based Upon Color, UV,
and ALI Photographic Interpretation

Robert B.J. Dorion, DDS*, Laboratoire S.J.M.L., Edifice WilfridDerome, 1701 Parthenais, 12ieme, Montreal, QC H2K 3S7, CANADA
After attending this presentation, attendees will have a better
understanding of the limitations in predicting a biter’s profile based upon
color, UV, and ALI bite mark photographs
This presentation will impact the forensic science community by
analyzing bite marks through various photographic means, providing
new knowledge in the already extensive list of factors affecting bite
mark analysis.
It is known that bite marks are influenced by many factors such as
the nature of skin, Langer’s lines, underlying tissue, location of the
injury, presence/absence of clothing, victim and/or perpetrator
movement as well as conditions under which a body is found and/or
preserved1.
In an upcoming publication2, the authors’ analyzed postmortem
bite marks while the current research deals with antemortem bite marks.
Twenty-five scaled (ABFO No.2) color bite mark photographs of
varying evidentiary value (Minimal; Poor; Excellent) and of known
perpetrator origin (gold standard) were given to two individuals with
bite mark experience. The examiners were asked to classify the
evidentiary value and to identify if any of the bite marks were created by
the same person or if a number of persons were involved and how many.
They were not given dental models of the bite mark perpetrator(s). The
bite marks were inflicted on many areas of a piglet’s body including the
abdomen, thigh, hip, leg, back, shoulder, chest, and neck. The examiners
were told where the bite marks had been inflicted but were not given an
overview photograph other than the scaled photograph.
Following this exercise, the examiners were given UV photographs
of the same bite marks and were asked to perform the same exercise
without comparing previous color photographs or results.
Lastly, examiners were given ALI photographs of the same bite
marks with the same previous conditions.
In summary, this presentation will inform attendees of limitations in
predicting a biter’s profile based upon color, UV and ALI bite mark
photographs. As stated in an earlier study3, every occasion in which a
dentition comes in contact with skin can be considered a unique event.
This author urges caution in definitive dental profiling based upon bite
mark photographs.
References:
1
Dorion RBJ, editor. Bite mark evidence. New York: Marcel Dekker
(CRC Press), 2005.
2

Bush MA, Cooper HI, Dorion RBJ, A Review of the scientific basis
for bite mark profiling and arbitrary distortion compensation.
Journal of Forensic Sciences, 2010 (in publication).

3

Bush MA, Miller RG, Bush PJ, Dorion RBJ. Biomechanical factors
in human dermal bite marks in a cadaver model. Journal of Forensic
Sciences 2009;54(1):167-76.
Bite Mark, Documentation, Photographic Interpretation
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Macroscopic and Microscopic Study of the
Effects of Freezing and Thawing on
Bite Marks

Robert B.J. Dorion, DDS, Laboratoire S.J.M.L., Edifice Wilfrid-Derome,
1701 Parthenais, 12ieme, Montreal, QC H2K 3S7, CANADA; and
Marie-Josee Perron, DDS*, 11445 Jean-Meunier, Suite 103, Montréal,
QC H1G 4T3, CANADA
After attending this presentation, attendees will have a better
understanding of the effects of freezing and thawing on bitten
mammalian skin.
This presentation will impact the forensic science community by
exploring this uncharted territory of bite mark studies, providing new
knowledge in the already extensive list of factors affecting bite mark
analysis.
It is known that bite mark study and analysis is complicated by
many factors such as skin color, Langer’s lines, location of the injury, the
victim’s medical history, underlying tissue, presence/absence of clothing
at the bite site, victim and/or perpetrator movement as well as conditions
under which a body is found and/or preserved.
On the other hand, many other variables affect the speed of freezing
and thawing of a body including skin exposure, temperature, wind chill,
humidity, clothing, bacterial/insect/animal activity.
The first part of the presentation will explore the macroscopic
effects of freezing and thawing by photographic documentation
including general overview, close-up with and without the ABFO no 2
scale, color, UV, and ALI. A comparison done between pre and post
freezing photographic documentation is closely examined and
discussed. Photographic comparison was performed following the
various stages of the experiment to record for loss of bite mark structural
detail and to observe the effects of freezing and thawing
macroscopically.
Fifteen ante- and postmortem bite marks were produced on a piglet
by means of a Vice-Grip mounted dentition. The subject was then
placed in a mortuary refrigerator for three days, removed and allowed to
reach room temperature, examined, and photographically documented
(color, UV, and ALI). The specimen was refrigerated anew for two days,
and finally frozen covered by a plastic bag (not vacuum packed) and
preserved for (274) days at (-6 C) degrees. The piglet was removed from
the freezer, placed in a mortuary refrigerator for three days and
subsequently allowed to thaw to room temperature. Complete
photographic documentation was performed including general overview,
close-up with and without the ABFO no 2 scale, color, IR, UV, and ALI.
Bite mark excision was also performed (Dorion Type V),
transillumination with further photographic documentation.
The second part of the presentation will look at the microscopic
effects of freezing and thawing on bitten mammalian skin and to provide
knowledge about the differences or similarities that are to be expected
between histological samples. The results will also be studied in the
hope of providing ways of maximizing information obtained from
frozen and thawed bite marks while minimizing its potential negative
effects.
In summary, this presentation will inform the attendees of the
influence of freezing and thawing on bitten mammalian skin. This
information is expected to aid forensic dentists to take all the necessary
precautions to avoid loss of valuable information in bite mark
documentation and analysis in the case of artificially or naturally frozen
bite mark victims.
Mark, Freezing, Thawing
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Bite Marks on a Live Victim: Data
Collection, Healing Process, and Loss
of Details

Marie-Josee Perron, DDS*, 11445 Jean-Meunier, Suite 103, Montréal,
QC H1G 4T3, CANADA; and Robert B.J. Dorion, DDS, Laboratoire
S.J.M.L., Edifice Wilfrid-Derome, 1701 Parthenais, 12ieme, Montreal,
QC H2K 3S7, CANADA
After attending this presentation, attendees will have a better
understanding of the influence of many factors involved in bite mark
recording, the healing process, and the loss of detail when the injury is
inflicted on a live victim.
The presentation will impact the forensic science community by
enabling the forensic scientist to observe how, with known medical
history in the absence of victim/perpetrator movement and clothing, and
the natural healing process, effects bite mark data collection and
analysis.
It is known that bite mark data collection and analysis is subject to
variables that complicate the task. Such factors as skin color, Langer’s
lines, location of the injury, underlying tissue, presence of clothing,
victim and/or perpetrator movement in addition to the healing process
and the medical history of the live bite mark recipient.
The first part of the presentation will expose some of the factors
that are usually unknown to the forensic dentist. The objective: to
minimize the unknowns such as the amount of pressure applied to
produce the pattern injury, the position of the biter and the victim, how
specific is the biter’s dentition, what are the possible appearance of the
pattern injury created by one perpetrator at different locations, with an
unanimated victim of known medical history, to prove that even with
less unknown factors, bite mark data collection and analysis is a very
subjective, delicate and difficult task.
A volunteer was bitten on four locations on the left side without any
movement except for the movement of a Vice-Grip mounted dentition.
Complete photographic documentation including general overview,
close-up with and without the ABFO no 2 scale, color, IR, UV, ALI was
performed for each injury on the day of infliction and for three
consecutive days post-infliction, to evaluate the healing process of
multiple bite marks on a live victim with optimal data collection
conditions (immediately post infliction) and a close follow-up.
In the second part of the presentation the ABFO recommended
photographic documentation is analyzed (color, IR, UV, ALI) in
reference to the healing process. Also comparisons done between
various stages of healing and various dentitions is closely examined to
try to determine when the amount of information loss is such that
perpetrator identification by dental means is not possible.
In summary, this presentation will inform the attendees about the
added difficulties of bite mark data collection and analysis when dealing
with a live victim. It will also provide the scientific community with the
effects of healing on photographic documentation and help in the
understanding of important influences of the usual unknowns (force
applied, exact timing of the injury) when confronted with pattern injury
analysis.
This information is expected to aid forensic dentists to take all the
necessary precautions to avoid loss of valuable information and to
remain cautious before rendering an opinion in bite mark cases on a live
victim.
Bite Mark, Healing, Live Victim
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Bite Marks: Physical Properties of Ring
Adhesion to Skin - Phase Two

Sylvain Desranleau, DDS*, Clinique Dentaire Sylvain Desranleau, 273
boul. Laurier, Mont St-Hilaire, J3H 3N8, CANADA; Robert B.J. Dorion,
DDS, Laboratoire S.J.M.L., Edifice Wilfrid-Derome, 1701 Parthenais,
12ieme, Montreal, QC H2K 3S7, CANADA
After attending this presentation, attendees will acquire new
information regarding factors influencing ring adhesion to skin.
This presentation will impact the forensic science community by
providing scientific evidence for the different methods for ring adhesion
in addition to potentially affecting the American Board of Forensic
Odontologists (ABFO) bite mark guidelines.
A recent article1 suggests that 87.5% of Diplomates of the
American Board of Forensic Odontology excise the bite site on
cadavers. It is also well documented that unsupported excised tissue
may shrink by as much as 50% or more2. In 1981, a method was
developed for ring fixation prior to tissue excision3. Several other
methods have since been proposed to minimise tissue distortion. The
scientific literature, however, reveals little supporting evidence for the
preferential use of one adhesive/suturing technique over another in bite
mark excision.
In August of 2007, a one week hands-on training course on bite
marks was held at the “Laboratoire de sciences judiciaires et de
médecine légale » in Montreal; this yearly session is part of an online
forensic dentistry course which incorporates theory and practice leading
to a certificate in forensic odontology from the Faculty of Dentistry at
Mc Gill University since 2004. During this module, the “Dorion type 5
technique” was used for pig skin excision. It incorporates TakÒ
hydroplastic, mosquito fiberglass netting (screen) and cyanoacrylate gel.
A new method was adopted in preparing the pig skin which involved the
use of VeetÒ, a commonly used chemical depilatory. The results were
disastrous; almost all of the rings separated from the skin during excision
and the idea of experimenting on the physical properties of ring adhesion
to skin was born.
Ring detachment can be attributed to many factors including
temperature variations, ventilation, atmospheric humidity, body wetness
and temperature, as well as the cyanoacrylate’s physical properties not to
mention other chemicals; but little research has been accomplished to
scientifically demonstrate these hypotheses as clinical experience
prevailed.
The present task is a continuation of Phase 1 presented at last year’s
AAFS meeting in Denver. It compares ring adhesion methodologies
using instrumentation and software from another forensic arena,
ballistics, the TriggerScan™ version 2.0.
In addition, Phase 2 deals with: 1. studying the amount of the
tensile stress needed to rupture the bond between TAKÒ hydroplastic,
the Loctite Supergel and the pig skin that was previously shaved and
cleaned with dishwashing detergent and ethanol, with special
consideration to temperature factor; 2. Comparing histologically the
differences in pig skin when untreated/treated, cleaned with various
agents including Veet; 3.Comparing the solubility of different
cyanoacrylate glues in formalin 10%, and 4.Testing the Dorion Type 5
technique and its modifications on the TriggerScan with different
cyanoacrylate glues. The results give a clearer scientific exposé of the
physical properties of the various materials utilized and their interaction.
In conclusion, by compiling and analyzing the precise
measurements, risks of tissue distortion and loss of adhesion during bite
mark excision could be significantly reduced by utilizing recommended
techniques and materials which could ultimately facilitate perpetrator
identity.
References:
1,2 Tissue Specimens: Invasive Analysis; Bite mark Evidence, Dorion
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Bite Marks, Ring Adhesion to Skin, Trigger Scan
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Bite Mark Analysis From a Police Shooting

Richard R. Souviron, DDS*, Miami-Dade County, Medical Examiner’s
Office, Number One on Bob Hope Road, Miami, FL 33136
The goal of this presentation is to show and classify bite mark
patterns and the interpretation of the marks to produce a profile of the
biter. The affects of time, humidity, and temperature on the pattern
injuries will be shown with examples.
This presentation will impact the forensic science community by
showing through actual cases the affects of alternate light, ambient light,
time and temperature enhancement of a bite mark injury as well as other
examples of pattern injuries. Profiling of the biter from the bite mark is
enhanced by gravity, time, temperature and light.
In Miami-Dade County from January through July of 2009 there
were thirteen police shootings with the resultant death of six suspects
and the wounding of seven others. There was one officer fatally shot by
a suspect. In one of the fatal incidents where a suspect was shot and
killed by a police officer the officer was bitten in the process of
attempting to arrest the suspect. The suspect was combative and the
officer was forced to use deadly force when the suspect attempted to take
the officer’s weapon.
The bite wound on the officer presented DNA evidence, a profile of
the biter, position of the biter, in relation to the officer and produced a
permanent injury. The analysis of the bite established the position of the
officer and suspect as well as the dental arrangement of the suspect’s
teeth. These investigative opinions proved to be helpful to the Internal
Affairs Committee and validated the officer’s account of the incident.
The use of alternate light sources has advantages over conventional
ambient light to enhance a pattern injury. There are changes that occur
to a pattern injury specifically a bite mark during the healing process and
these changes were documented graphically in this case. The theory of
obtaining bite mark records as soon as possible on the victim, living or
dead, may not always produce the best evidence for evaluation.
Refrigeration of a decedent in the morgue cooler for extended time such
as 24-48 hours will allow for a pattern injury to become recognizable
where it may not have been prior to the refrigeration. The reasons are
multiple. If the deceased has been in water the injury or injuries may not
be noticeable until the body has dried out. The effects of gravity tend to
move blood from normal tissue but not from an injury such as ligature
marks, other type pattern injuries or bite marks. The drying effect of low
humidity tends to dry the skin surface which enhances the traumatic
lesion whether bite mark or other type pattern injury. The effects of this
phenomenon, drying and gravity are demonstrated with ligature marks
undetected on initial examination but became more apparent after drying
and storage in the morgue refrigerator in a case of suicide by hanging.
As a result of this presentation the audience will have had an
opportunity to see in actual cases the affects of alternate light, ambient
light, time and temperature enhancement of a bite mark injury as well as
other examples of pattern injuries. Profiling of the biter from the bite
mark is enhanced by gravity, time, temperature and light.
Bite Mark Analysis, Bite Mark Classification, Bite Profile
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Misdiagnosis of a Bite Mark by an
Unqualified Physician

Thomas V. Brady, DMD*, 1823 Boston Post Road, PO Box 622,
Westbrook, CT 06498
After attending this presentation, attendees will have learned to rely
on their knowledge of dentistry, and training in forensics to determine
the accuracy and reliability of diagnosing a pattern injury as a bite mark.
This presentation will impact the forensic science community by
stressing the necessity of meeting the Supreme Court Daubert decision
of 1993 and the ASFO guidelines to fulfill the requirements of a legal
bite mark identification.
Two men engaged in a fight on a street in Boston. The precipitating
cause was one man’s affair with the second man’s wife. There were no
witnesses at the start of the fight. As the fight ensued, one participant
pulled his windbreaker over his head in a defensive move. A crowd
gathered and the police arrived.
One participant suffered a through and through tear injury of his left
ear. He was transported to the hospital for treatment. Based on what the
patient said, the plastic surgeon at the hospital diagnosed the ear injury
as a result of a bite by the assailant. The victim underwent a three hour
surgery to restore the ear. One hundred and fifty sutures were used. The
alleged assailant was arrested and charged with five felony counts which
could result in 20 years incarceration. The defendant was a successful
businessman. Finances were not an issue but jailtime was abborhent to
him. The defendant hired a prominent defense attorney. However, the
defense attorney had no forensic experience. He chose to not question
the surgeon’s diagnosis despite the defendant’s insistence that he did not
bite the victim. One year later, the criminal case came to trial. As the
trial progressed, the pattern injury became the defining issue. The
attorney’s secretary had watched a television show involving Dr. Henry
Lee and forensic odontology. She suggested to the attorney that he
contact a forensic odontologist. The attorney was hesitant, but did so at
his client’s insistence. The attorney’s overture to the dentist started with
“you are only a dentist. The prosecution expert is a doctor. He is a
famous plastic surgeon. Do you think you can help me in this case?”
The dentist agreed to look at the evidence despite the attorney’s ringing
endorsement. The attorney sent the evidence consisting of several
pictures were taken by the Boston Police. None of the pictures had a
ruler in them. The police did not take the victims jacket for evidence.
Hence, there were no pictures of the bloody jacket, no DNA samples
taken and no amylase test for saliva. The dentist went to Boston and
took pictures of the defendants teeth, study models and occlusal records
After a thorough review of the pictures and the study models, using
established forensic investigation procedures and the Lucis computer
program, the dentist determined that the pattern injury was not caused by
human teeth. He so informed the attorney and was asked to testify as a
defense witness. In court the plastic surgeon reiterated his diagnosis of
a bite mark injury. Based on questions supplied by the dentist during
cross examination, the physician admitted he was not a member of
AAFS. He also admitted to his lack of knowledge of the Daubert
principals and dentistry. Based on his own answers, the plastic surgeon
recanted his testimony. He assumed the injury was a bite mark, but used
no scientific method to reach his conclusion. The defense presented a
forensic odontologist who explained the principals of the Daubert
decision. He showed pictures he took of the defendants mouth. He
demonstrated the arch form of the defendants teeth versus the linear
pattern of the ear injury. During his testimony, the odontologist testified
about the Lucis program, how it can sharpen pictures and distinquish
255 shades of gray. He demonstrated how the program brought up the
detail of the pattern injury to the point that it could be determined that
the injury was indeed caused by teeth, but not human teeth. The cause
of the injury was the teeth from the zipper on the victim’s jacket. Due
to the testimony of the forensic odontologist and the prosecutors
42

omissions science triumphed of supposition, the jury took only two
hours to find the defendant not guilty on all five charges.
Daubert, Lucis, Bite Mark
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David K. Ord, DDS*, 1001 Shadow Lane, Mail Stop 7415, Las Vegas,
NV 89106

The
Sharra
Ferger
Homicide:
A Cautionary, Cautionary Tale

Lowell J. Levine, DDS*, New York State Police, 1220 Washington
Avenue, Building #30, Albany, NY 12226
After attending this presentation, attendees will understant that
keeping the totality of a case in view is crucial to a just resolution.
This presentation will impact the forensic science community by
presenting two incidents, in this case, that could easily have led to a
miscarriage of justice. All the evidence in a case is crucial to the correct
outcome.
On October 3, 1997, nine-year-old Sharra Ferger disappeared from
her home in eastern Pasco County, Florida. Her body was found in a
nearby field. She had been stabbed 46 times, sexually assaulted, and a
bite mark found on her left shoulder. A dentist who worked with the
local medical examiner compared numerous dental models to
photographs of the bite mark and rendered an opinion that a neighbor
had caused the bite mark. A well qualified forensic odontologist was
consulted. He agreed with the dentist’s opinion and the neighbor was
charged with the murder.
A forensic odontologist retained by the defense was able to digitally
clarify the autopsy photographs and show the original opinions were in
error. The State’s Attorney dropped the charges. The defense expert was
requested to review the entire case and act as the expert for the State. A
“Round Table” review of the case by the agency which employed the
forensic odontologist originally retained as a defense expert revealed a
hair recovered from the victim’s body was never analyzed. That hair
yielded DNA information which matched another individual. Dental
models obtained from that individual were compared and both the
forensic odontologist examining the case and a peer reviewer agreed that
the individual whose DNA matched did not cause the bite mark. The
investigators determined that the individual whose DNA matched was a
close friend of the victim’s uncle. Dental model’s were obtained from
the victim’s uncle and the forensic odontologist comparing the models
and a peer reviewer rendered opinions that unusual characteristics found
made it highly probable that the uncle caused the bite mark. All this
work took three years. The DNA match individual was convicted at
trial. The uncle pleaded guilty to the murder and admitted causing the
bite mark.
The behavioral profile indicated the murderer was a single
individual. Had the hair not been examined until many years later and
the uncle convicted at a trial based upon evidence which included the
bite mark comparison it is possible some individuals would claim that
DNA from the hair could exonerate the uncle. An examination of the
hair many years post conviction would have shown the DNA did not
match the person whose bite mark was part of the evidence which caused
the conviction. Bite mark evidence might have been, “Thrown under the
bus,” in this case…completely in error. Totality of cases MUST be
looked at before forensic evidence is blamed for unjust convictions.
Bite Marks, Totality of Evidence, Hair and DNA
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Report on a Closed Population Bite Mark
Case Involving Two Unrelated Individuals
With Similar Dentitions

After attending this presentation, attendees will understand and
appreciate how similar dentitions may be found in a closed population
from unrelated individuals. It will show the need for the study of bite
marks on a microscopic level for comparison purposes.
This presentation will impact the forensic science community by
serving as a reference for those dental practitioners and other experts
who may be requested to provide a bite mark testimony before the court
that bite marks on the gross scale, in a closed population, may not be as
individualized as previously thought. Additionally, this shows that skin
as impression material is not accurate enough with macroscopic
examination to determine the differences in two similar but unrelated
individuals that allow for an accurate bite mark comparison. Further
studies using microscopes such as the scanning electron microscope are
recommended to study the individual tooth characteristics of the human
bite mark.
It has been the basis of bite mark comparison that no two unrelated
individuals in a closed population would have dentitions that produce
bite marks close enough in similarity as to prevent an outcome other than
inconclusive to the case. This case disproves that assumption because
two of the three persons of interest in the case had similarly positioned
teeth and because of that both individuals fit a well defined bite mark.
An odontologist would expect this similarity if the two persons of
interest had been orthodontically treated. However, both individuals had
not had orthodontically treated dentitions, yet their arch characteristics
are close enough that when compared macroscopically to the bite they
were virtually indistinguishable. This will be demonstrated by use of the
Mideo Systems’ CASEWORKSeis TM program. This is a software
system designed for the forensic sciences. The Mideo Systems’ TM
program is a state of the art system capable of managing all aspects of
the forensic case from comparison to court exhibits. It has been used for
managing both identification and bite mark cases. The system, as used
in this presentation, is capable of capturing digital images and bringing
them to a 1:1 relationship for comparison. This allows comparison of
various images while using filters and other tools available in the
software.
The purpose of this case review is to demonstrate that despite using
current state of the art comparison equipment a conclusion in a bite mark
case involving similar dentitions may not be reached without the needed
microscopic information. Standard digital photography alone cannot be
enhanced enough to show these small irregularities in the dentition.
With this information, forensic odontologists, will realize that even in a
closed population there may not be unique enough dental characteristics
to form a scientific conclusion as to whom can be reasonably ruled out
or included. It is also hoped that with this information the forensic
odontologist and other researchers will be spurred into studying the
microscopic aspects of bite marks and provide ample scientific data as
set forth in the February 2009 report on forensics by the National
Academy of Sciences.
Forensic Science, Bite Marks, Closed Populations
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Solving
Bite
During Testimony

Mark

Problems

Paul G. Stimson, DDS*, 902 Lakespur Drive, Sugar Land, TX
77479-5909
After attending this presentation, attendees will see how to
overcome obstacles such as inadmissable evidence, inability to project
PowerPoint presentation, and improper case write-up will be explored
and solved, prior to testimony and actually on the stand.
This presentation will impact the forensic science community by
demonstrating how to overcome such obstacles and avoiding
inadmissible evidence.
During this presentation, a demonstration on how to overcome the
following three different situations will be shown: (1) you discover your
write up has an error just prior to testimony; (2) the judge rules the case
materials you have generated for the jury is “inadmissible” and how to
solve this matter just prior to testimony; and, 3) the lighting is such in
the courtroom that your PowerPoint presentation is “washed out” and
will not be viewable to the jury.
Three actual cases will be used to show the above problems and
how to overcame these problems. One was done shortly prior to
testimony. In the second and third cases, evidence was prepared in the
jury’s presence. How to create useable evidence in the courtroom
suitable for use in the case will be illustrated. This will be a simple show
and tell for the jury and demonstrate evidence made in their presence
that can be examined by the jury will be shown.
These techniques solve the problem of poor lighting and having the
judge rule against the evidence you brought to admit for testimony and
education of the jury. A bite mark emergency kit carried to trials
involving bite marks.
Experience shows that even after the attorney has deemed the
illustrative materials are of good quality and he/she will be able to get
them admitted for use, preparation must still be made in the event the
evidence has been ruled out.
In the case of the poor lighting, the courtroom was surveyed prior
to trial, which was an overcast and cloudy day. The court scene was
rather dark and the projection was excellent. On the day of presentation,
the courtroom was flooded with bright sunlight and the projection was
almost useless, as it could hardly be seen. To overcome this problem
bite mark exemplars were created in the jury’s presence for
demonstration, education, and use.
Evidence Rejection, Production, Kit
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Gate-Keeping, Bite Mark
and Research:
Out of
Comes Opportunity

Evidence,
Adversity

Robert E. Wood, DDS, PhD*, Princess Margaret Hospital, 610
University Avenue, Toronto, ON M5G 2M9, CANADA
After attending this presentation, attendees will be aware of the
potential problems with gate-keeping in forensic science, be cognizant
of the pitfalls of peer review, and learn a new algorithm as an approach
to bite mark cases that lends itself to the development of testable
hypotheses to buttress or refute various steps in the bite mark analytical
process.
This presentation will impact the forensic science community by
explaining the reason that present peer review and judicial gate-keeping
are pillars of the post-Daubert era. Current standards of terminology in
bite mark cases are based on consensus opinion rather than hard science.
Peer review in journals is fallible and neither guarantees truth nor
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quality. Judges, charged with gate-keeping for the most part have little
science background. In this milieu the National Institute of Forensic
Science has recommended terminology be standardized for bite mark
cases. An alternate algorithm for processes in bite mark analysis is
presented that lends itself to the design of evidence-based approaches to
bite mark recognition and analysis, and provides alternate, appropriate,
accurate, under-stated terminology, that better reflects the level of
current science in this field.
Daubert v. Merrel-Dow, a non-unanimous Supreme court decision
made judges, few of whom have science backgrounds, the gate-keepers
of whether an expert or his testimony is suitably scientific for
presentation to the trier of fact. In turn, in jury trials the common man
must assess scientific or pseudo-scientific testimony, often with no
scientific background. This gate-keeping function of judges is partially
predicated on assessment of methodology that has been subject to peer
review and published in, presumably, reputable journals that have their
own, peer-review processes fraught with potential error. Recent external
pressure has justifiably focused a microscope on bite mark analysis as
one area of endeavor that requires clear standardization of technique,
testing of error rates, and reporting of findings that reflect the science of
bite mark analysis as it presently stands. A change in the way that
forensic dentists approach bite mark cases can readily address these new,
improved requirements and also provide opportunities and direction in
the way that future research projects can be developed. Current
terminology, though standardized, does not reflect scientific knowledge
in the field. Presently, terminology attesting to whether a given
patterned injury is a bite mark or not is not a dichotomous one. This
allows an injury to be diagnosed as suggestive of a bite mark. Despite
these reservations there is nothing to prevent a forensic dentist from
carrying on with a “suggested” bite mark and attributing it to the
dentition of a suspect. Additionally, despite demonstrations by several
authors, there are many bite marks that are diagnosed as such, yet
because of their low evidentiary value, do no merit further comment. A
revised approach also provides the forensic dentist options to make a
diagnosis of a bite mark but not proceed with a complete work-up
because the evidence does not warrant one. Further, in testimony and
communication with judges and juries the forensic dentist should use
language that accurately reflects what is known in the field and more
importantly what is not known. Finally in light of a recommendation
about clear and non-confusing testimony a less-adversarial, less
accusatory, more accurate, and understated means of attributing a given
dentition to a suspect dentition is proposed.
The proposed a system is as follows:
1. Is the injury a bite mark? Yes or No
a) The patterned injury present is a bite mark.
b) The patterned injury present is not a bite mark.
c) The material available for review is insufficient for a
decision to be made.
2. What is the evidentiary value of the bite mark?
a) The evidentiary value of data available warrants
further investigation.
b) The evidentiary value of data available does not warrant
further investigation.
3. Results of comparisons to suspected dentitions:
a) The suspected dentition can be excluded as having made the
bite mark.
b) The suspected dentition cannot be excluded as having made
the bite mark.
Bite Mark, Gate-Keeping, Terminology
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Innocent People Convicted by Bite Mark
Evidence: Is There Still a Problem?

Christopher J. Plourd, JD*, Law Office of Christopher Plourd, 1168
Union Street, Suite 303, San Diego, CA 92101-3818
The goal of this presentation is to demonstrate how innocent people
are serving sentences for crimes based upon erroneous bite mark
identification evidence.
This presentation will impact the forensic science community by
proposing a solution to the problem of wrongful convictions based on
bite mark evidence.
False convictions using bite mark evidence continue to be a serious
concern for the criminal justice system. The educational objectives of
this presentation are to identify common errors made in bite mark cases
where factual innocence has been demonstrated, and to propose
solutions for improving the reliability of bite mark analysis. The
attendee will understand the need for extreme caution in reaching any
conclusion of identity solely upon a bite mark comparison.
DNA identity testing continues to exonerate innocent people in
cases that involved bite mark comparison evidence. The problem of
innocent people being convicted and unjustly imprisoned for crimes they
did not commit should be of serious concern to the forensic odontology
community. Two recent bite mark cases will be discussed.
In a case from Wisconsin, Robert Lee Stinson, served 23 years of a
life sentence for the 1984 murder of Ione Cychosz. Ms. Cychosz had
been a neighbor of Mr. Stinson, and her body was bitten a number of
times in the course of a brutal assault that killed her. Mr. Stinson
consistently maintained his innocence. In 1986, Stinson’s direct appeal
of his first degree murder conviction was denied (State of Wisconsin v.
Robert Lee Stinson (1986) 134 Wis.2d 224; 397 N.W. 2d 136). In
February of 2008, after DNA testing, the State of Wisconsin agreed that
Robert Lee Stinson should be granted a new trial. On July 27, 2009, the
State of Wisconsin dismissed the murder charge against Robert Lee
Stinson.
In a Mississippi case, Kennedy Brewer was accused of the 1991
murder of Christine Jackson, the 3-year-old daughter of his girlfriend.
Mr. Kennedy Brewer was initially convicted of raping and strangling
Jackson to death in 1995. He was sentenced to death and spent 12 years
on Mississippi’s death row. In February of 1987, Kennedy Brewer’s case
was dismissed by the State of Mississippi after another person identified
by DNA evidence confessed to killing the 3-year-old girl. The
prosecution had relied exclusively upon bite mark evidence to convict
him.
Both Stinson and Brewer were convicted because the prosecution
relied upon bite mark evidence. In both the Robert Lee Stinson and
Kennedy Brewer cases the dental bite mark experts were board certified
by the American Board of Forensic Odontology (ABFO). The Stinson
and Brewer cases are examples in a growing number of cases where bite
mark evidence has been shown to be erroneous. Bite mark identification
evidence is now on the brink of being proven to be a junk science.
Defense attorneys are filing challenges against bite mark evidence. The
challenges contend that there is effectively no valid documented
scientific data to support the hypothesis that bite marks are demonstrably
unique. Although there is evidence that a person’s teeth can be unique,
it is argued that there is no documented scientific data to support the
hypothesis that a bite mark is a true and accurate reflection of this
uniqueness. To the contrary, what little scientific evidence that does
exist supports the conclusion that crime-related bite marks are grossly
distorted, inaccurate, and therefore unreliable as a method of
identification. These criticisms were echoed in a study recently
published by the National Research Council entitled Strengthening
Forensic Science in the United States: A Path Forward, (The National
Academies Press, 2009, National Academy of Sciences, hereafter NAS
Report). In the specific section on forensic odontology, the NAS Report
found that bite mark comparison was the most controversial area of
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forensic odontology and that there is continuing dispute over the value
and scientific validity of comparing and identifying bite marks (Id. at p.
5-35). In its criticism of bite mark comparisons, the NAS Report stated:
There is no science on the reproducibility of the different methods
of analysis that lead to conclusions about the probability of a match...
Even when using the [American Board of Forensic Odontology]
guidelines, different experts provide widely differing results and a high
percentage of false positive matches of bite marks using controlled
comparison studies.
If bite mark evidence is to remain as viable evidence of
identification in our judicial system, serious and specific measures must
be taken to correct all circumstances where miscarriages of justice have
occurred. One principal lesson learned from bite mark exoneration cases
is that errors occur when an overstatement of the validity and certainty
of a bite mark identification is testified to by the odontologist.
Exoneration cases also demonstrate the need to develop a minimum
threshold objective criteria for the suitability of a suspected bite mark
before a comparison is attempted.
The investigation of bite mark cases by forensic dentists has
necessarily evolved as the result of deficiencies uncovered only after
convictions which relied on bite mark evidence were overturned by
DNA. Developments in this area include improved technology as well
as an increasing awareness by forensic dentists that previous
assumptions were unsupportable. As a direct result of past mistakes
there should be a better understanding by forensic dentists of the
inherent variability and resulting distortion of marks left in human skin
by teeth. Also, forensic dentists should accept that there is rarely, if ever,
a scientific basis to make a statement that a person is an A positive
match.
One path forward: A scientific technical working group of the most
highly qualified and experienced forensic odontologists should be
formed. This technical working group would objectively review all bite
mark cases where a person is serving a prison sentence to determine if
the error factors found in exonerated cases also exist in those cases. If
so, steps would be taken to guarantee that an innocent person is not
being wrongfully confined based upon bite mark evidence.
Bite Mark, DNA, False Conviction
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DNA Collection From Used Toothbrushes as
a Means to Decedent Identification

David Sweet, DMD, PhD, Bureau of Legal Denistry Lab at the
University of British Columbia, 6190 Agronomy Road, Suite 202,
Vancouver, BC V6T 1Z3, CANADA; Lowell Riemer, DDS*, Box 141D,
RR8, Edmonton, T5L 4H8, CANADA; David R. Senn, DDS, 18 Villa
Jardin, San Antonio, TX 78230-2749; and Diane Fairley, BSc, BOLD
Forensic Laboratory, #202, 6190 Agronomy Road, Vancouver, BC V6T
1Z3, CANADA
After attending this presentation, attendees will understand a
refinement of existing methods to recover and extract DNA from used
toothbrushes in order to provide a recommended protocol for
laboratories to use when provided toothbrushes as known DNA
reference samples.
This presentation will impact the forensic science community by
describing a simple and effective method to collect the DNA from the
used toothbrush while preserving the remainder of the brush for future
testing.
This presentation will show that there is no significant difference in
the quantity and quality of DNA recovered from a toothbrush that has
been used for only one month vs. three months. Additionally, it will be
shown that any PCR inhibitors present in the DNA samples will not
significantly affect the usefulness of the DNA sample.
A method using aviation snips can be used to remove the distal end
of the toothbrush head to leave sufficient area for further analysis intact
* Presenting Author

and attached to the toothbrush handle. Testing randomly used
toothbrushes collected outside of the controlled study will yield similar
amounts and quality of DNA as the test controlled brushes.
Fifty-two adult subjects who are not biologically related to each
other were recruited as volunteers. The number of subjects will add
significance to the results of this study since previous related studies
generally used smaller groups of subjects. A used toothbrush was
provided by each subject along with a small bloodstain control. Samples
were numbered in such a fashion that they could not be attributed to any
individual person in this study.
The subjects were divided into three groups and given new
toothbrushes: 20 subjects used their toothbrushes in the normal way for
four weeks; 20 subjects used their toothbrushes in the normal way for 12
weeks; and 12 subjects surrendered their current toothbrush for DNA
testing. Two new, unused toothbrushes were used as negative controls.
DNA Recovery: It was assumed that sufficient DNA would be
present on the head of a toothbrush to provide opportunity to complete
many DNA analyses. Thus, a technique to recover DNA from a
representative sample of the head of the subjects’ toothbrushes was
sought.
The distal end of the toothbrush head was removed to leave
sufficient area for further analysis intact and attached to the toothbrush
handle. The sample for use in this study was removed from the head
using aviation snips, which are inexpensive and commonly available in
hardware stores. The aviation snips were used for each sample and the
snips were cleaned and decontaminated between each sample according
to established laboratory guidelines and protocols.
DNA Extraction: All experimental samples (52) and controls (2)
were extracted using the organic, phenol-chloroform extraction method
to ensure consistency and avoid introducing variables.
All toothbrush DNA samples were quantified, amplified, and
analyzed at ten STR loci to obtain a full DNA profile. The DNA profile
obtained from each toothbrush was compared against the known
reference bloodstain DNA profile from the user of the toothbrush.
External Validation: The toothbrush supplied by each of 12
subjects after normal use for random periods of time were analyzed in
the same way to determine if these “normal” toothbrushes contain DNA
of similar quality and quantity as the experimental samples, and whether
it is possible to determine which toothbrush was used by a subject based
on the DNA profile.
The results of this study confirm earlier conclusions that a used
toothbrush is a good, reliable source of antemortem DNA from a
putative decedent. The use of aviation snips to remove a small portion
of the toothbrush head provides an easy, inexpensive method of
obtaining a DNA sample while preserving the remainder of the sample
brush for possible future sampling. This method is recommended as a
standardized technique for use in forensic DNA laboratories.
Used Toothbrush, DNA, Aviation Snips
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Cheiloscopy: A Reliable Tool in Human
Identification - Part Two

Sylvain Desranleau, DDS*, Clinique Dentaire Sylvain Desranleau, 273
boul. Laurier, Mont St-Hilaire, J3H 3N8, CANADA; Sylvain Laforte,
DMD*, Centre dentaire Laforte, 5773 Bannantyne Street, Verdun, PQ
H4H 1H2, CANADA; and Robert B.J. Dorion, DDS, Laboratoire
S.J.M.L., Edifice Wilfrid-Derome, 1701 Parthenais, 12ieme, Montreal,
QC H2K 3S7, CANADA

technology will elevate the understanding, identification, and
application of lip print comparison.
Many techniques exist to establish a person’s identity. DNA, finger
prints, and the dentition are the most reliable scientific methods for
human identification. Cheiloscopy (from Greek cheilos, lips and
skopein, to see) is the name given to the study of lip prints and is also
known as quieloscopy. Like finger prints and palatal rugae, lip prints are
unique to one person (Suzuki and Tsuchihashi 1970:52-57; Cameron and
Sims 1974:3). Lip grooves rarely change throughout life; they are
permanent and unchangeable with few exceptions: physical or chemical
burns and pathology may permanently alter the lip subtract.
Even though some rare exceptions, the study of lip prints has been
neglected in the past. Historically cheiloscopy earliest study dates to
1902 with the biological description of lip patterns by Fischer. Later in
the century, cheiloscopy was used in criminology. By the 1950s, the
possibility of using lip prints in human identification was developed.
Santos, in 1960, was one of the first to suggest that lip patterns could be
classified. In 1972, Renaud’s study of 4,000 lip prints confirmed the
singularity of the human lip pattern. In 1974, Suzuki and Tsuchiashi
developed a new classification for lip prints. They concluded not only
lip print singularity but also the response of the lip tissue to different
forms of trauma. After healing the lip pattern normally returns to its
initial state. The goal of this presentation is to revive interest in this
potentially useful tool in human identification.
A first paper on the current subject was presented at the AAFS
annual meeting in Washington D.C. in February 2008 by Dr. Sylvain
Laforte. It included a historical review of cheiloscopy with an overview
of the different classifications (Santos, Suzuki and Tsuchiashi, Renaud,
Afchar-Bayat and Domingues). Techniques of lip print lifting and
transfer were also demonstrated as well as the use of Photoshop CS2 for
lip print photographic enhancement.
The current paper deals with methodology and the use of different
materials of impression taking and comparison. In fingerprint analysis,
the use of cyanoacrylate, Rhodamine, Bright Yellow, Black Powder, and
Red Wop powder are very useful in detection and/or lifting techniques;
cups, mugs, glasses, cigarettes, cigars, oral instruments, pencils, pens,
humans, etc., are also all potential recipients of lip prints. They may be
left by suspects at crime scenes.
This paper will expose a variety of techniques and alternate
methodologies resulting in a proposal for a new lip print classification The Desranleau-Laforte method.
References:
A New Attempt of Personnal Identification By Means of Lip
Print. K. Suzuki and Y. Tsuchiahashi. Journal of Forensic Science
Vol.4 Dec. 1971
Skin Research and Technology. Vol. Ii Issue #3, Page 157-164
Aug 2005.
A Three-Dimensional Qualitative Analysis of Lips in Normal
Young Adults. Ferrario, V.F., Chiarella,S. Serrao, G. Cleft Palate
Cranio-Facial Journal. Jan 2000, Vol.37, 31
Normal Growth and Development of The Lips, A 3-Dimensional
Study From 6 Year to Adulthood Using a Geometric Model.
Ferrario Et Al. J. Anat. 2000, 196. Pages 415-423
Luminous Lip Prints as Criminal Evidence. Castelli Et Al.
Forensic Science International Vol155, Issue 2-3, Dec 2005 P.
185-187
Establishing Identity Using Cheiloscopy And Palatoscopy. Abel
Salazar Biomedical Institute of Oporto University, Portugal
Cheiloscopy, Lip Prints, Odontology

After attenting this presentation attendees will be shown a
“modern’’ glimpse at cheiloscopy.
This presentation will impact the forensic science community by
providing a new perspective to cheiloscopy. The use of modern
* Presenting Author
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Forensic Analysis and Historical Review of
an Excavated Partial Denture From a
United States Civil War Camp Site

Thomas A. Gromling, DDS*, 100 Highlander Road, Stephens City, VA
22655; Thomas Beatley, 119 Elmwood Road, Winchester, VA 22602;
Peter J. Bush, BS, Laboratory for Forensic Odontology Research,
School of Dental Medicine, SUNY at Buffalo, B1 Squire Hall, South
Campus, Buffalo, NY 14214; Paula C. Brumit, DDS, PO Box 608,
Nocona, TX 76255; Bruce A. Schrader, DDS, 9004 Francia Trail,
Austin, TX 78748; and David R. Senn, DDS, University of Texas Health
Sciences Center at San Antonio, Center for Education and Research in
Forensics, 7703 Floyd Curl Drive, San Antonio, TX 78229-3900
After attending this presentation, attendees will have a better
understanding of the history of the fabrication of removable prosthetics
in the United States.
This presentation will impact the forensic science community by
increasing awareness of alternative techniques for the identification of
dental prosthesis that may be associated with an individual to aid in their
identification.
Historical and archaeological evidence have shown us that ancient
civilizations had some knowledge of dental maladies and their
treatments. While there have been written records with detailed
instructions for wounds of the mouth, there is nothing mentioned for the
restoration of lost teeth resulting from these injuries or maladies.
Around 700 B.C. we begin to see the art in dentistry and the replacement
of lost teeth with the use of ivory and bone, secured by gold bridgework.
This level of dental art for the replacement of teeth was lost on further
civilizations until the 1700s.
In 1774, the French pharmacist Duchateau designed hard baked, rot
proof porcelain dentures, and patented them in 1789 as “Mineral Paste
Teeth”. These teeth were held in place by platinum pins, invented in
1808 by Italian dentist Giuseppangelo Fonzi. Porcelain teeth came into
use in the United States in 1817. Artist Charles Peale began baking
porcelain teeth in Philadelphia and the commercial manufacturing of
porcelain teeth began in 1825 by Samuel Stockton in Philadelphia.
Stockton’s nephew improved the design and founded the S.S. White
Company in 1844.
Throughout history, denture bases were fabricated from many
different materials, each with their own advantages and disadvantages.
Carved ivory was used early on as well as metals such as gold, both
hammered and cast. Cast aluminum was not available until
approximately 1870 but there were problems with it involving warping
and imperfect density during casting.
While metal detecting in a field known to have been the site of
several camps for armies from the North and possibly the South during
the Civil War in the Shenandoah Valley of Virginia, an item was found
at a depth of approximately 8 inches. When cleaned, it was found to be
a metallic partial denture, yellow in color and having what appeared to
be two denture teeth attached to it. After an initial examination,
permission was granted to have the denture taken to SUNY at Buffalo
for a thorough microscopic examination.
The denture was photographed, weighed, and examined with a
stereomicroscope and images were captured of different areas of the
denture. It was noted that each of the teeth were held in place to the base
by two pins. It was also noted that the metal framework was actually
three different pieces that appeared to have been soldered together.
The denture was analyzed by Scanning Electron Microscopy and
Energy Dispersive X-ray Analysis (SEM/EDS). Areas analyzed were
the base metal, soldered areas, denture teeth material, and the pins. The
results were noted by a weight percent analysis of each of the regions
giving the elemental breakdown. The results showed the base area to be
81.3% gold, 17.3% silver, and 1.4% copper. The soldered areas were
55% gold, 40% silver, and 5% copper. The solder had higher silver
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content, with a lower melting point than that of the predominately gold
portions of the denture, allowing for soldered connections between the
base area, clasp and the area connecting the denture teeth. The pins
securing the teeth to the gold framework were 95% platinum, and 5%
copper.
The tooth material had a composition corresponding to a ceramic
feldspathic silicate, with oxides of silicon, aluminum, and potassium.
From the composition of the teeth in this object and presumed
provenience, it is possible that teeth from the S.S. White Company were
used in this partial.
After the completion of various analyses and reviewing the
historical data available regarding the fabrication of removable partial
dentures in the United States, the investigator determined that the data
tends to confirm that the prosthesis that was excavated from a known
Civil War campsite is consistent with the materials in use during that
time period in U.S. history.
Forensic Odontology, Forensic Archaeology, Identification
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Utilization
of
the
OdontoSearch
Comparison
Program
to
Support
Identification in a Modern Identification Case

John P. Demas, DDS*, 8814 Fort Hamilton Parkway, Brooklyn, NY
11209; Vincent Funaro, DDS, 2752 East 64th Street, Brooklyn, NY
11234; and Gerald Guzy, DDS, 259 Kinderkamack Road, Westwood, NJ
07675
After attending this presentation, attendees not already familiar
with the OdontoSearch program will be introduced to it, and all
attendees will understand its usefulness in establishing personal
identification in modern identification cases in which dental information
is available only in the form of the written treatment record or dental
charting (i.e., sans radiographs).
This presentation will impact the forensic science community by
demonstrating how dental identifications might, indeed, be made in
cases where antemortem radiographs are not available (lost, misplaced,
or non-existent) if the antemortem charting is adequate and the
uniqueness of the dental restorative pattern is objectively found to be
significant.
OdontoSearch is a software program, developed at the U.S. Army
Central Identification Lab, Hawaii (CILHI). The program was
developed by Dr. Bradley J. Adams et. al. and presented in the Journal
of Forensic Sciences, May 2003, Vol. 48, No. 3. The program is not an
identification program (e.g., Win ID, CAPMI, UDIM). It is a
comparison program that allows the odontologist, when an association
between postmortem remains and a specific individual has been made,
to compare said dental restorative pattern to large reference datasets.
The program then allows for the significance of the dental pattern match
to be quantified. The results can be used to form an objective and
quantifiable association between a missing individual and an
unidentified set of remains. By attaching an empirically derived
probability value (the expected frequency that a specific pattern would
be found in the population), matches based on dental patterns can be
quantified in a manner that is easily intelligible and defensible in a court
of law.1
The case presented is as follows. A murder was alleged to have
taken place in Brooklyn, New York in 2004 and was brought to the
attention of the authorities in 2005. The supposed victim, an
emotionally disturbed young man was allegedly abused, murdered, and
dismembered by a family member. His remains were alleged to have
been placed in several black trash bags and disposed of in multiple
public trash receptacles along a main thoroughfare in the borough. The
police were directed to a spot where several of the bags were purported
to have been left. The police did, in fact, find three plastic bags, which
* Presenting Author

contained human remains. Among the remains were an intact skull and
mandible, with an intact dentition.
Dental records from the dental facility where the young man had
received treatment were secured. The dental chart was legible and up to
date. The treatment records were also quite legible and thorough.
Unfortunately, however, no antemortem dental radiographs available.
Comparison of the antemortem dental record and two
independently performed postmortem chartings revealed virtually
identical dentitions. As no radiographs were used the opinion of positive
identification based strictly on written records might raise some
eyebrows. Prior to the introduction of OdontoSearch the strength of an
antemortem/postmortem match based on non–radiographic evidence
was “supported” by the subjective judgment of the odontologist. Such
judgments were unsupported by statistical analysis. Statements such as
“one in a million” and “nobody else on earth” are both unfortunate and
totally without any basis in fact.
The restorative pattern of the remains were compared, both in
generic and detailed form, to the datasets within OdontoSearch (both,
combined and modern civilian). The results of the detailed search
reinforced the opinion of a positive identification by demonstrating the
uniqueness of the restorative pattern found.
In this particular case, had it been necessary, non-dental
confirmation of identification would have certainly been possible (i.e.,
DNA). However, had that not been a viable option, without the
objective analysis afforded by the OdontoSearch program the dental
identification would be without any real numerical support which might
have rendered it, at the very least suspect and at the very worst, without
defense and not believable in a court of law, had it come to that.
Reference:
1
Adams, Bradley J. Establishing Personal Identification Based on
Specific Patterns of Missing, Filled, and Unrestored Teeth. J
Forensic Sci 2003; 48(3)
Dental Identification, Empirical Analysis, Non-Radiographic Based
Identification
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Digital Dental Image Transmission for
Forensic Identification

Richard B. Serchuk, DDS*, 5 Valentines Lane, Old Brookville, NY
11545; and B. Kalman Friedman, DDS, 42 Greene Avenue, Amityville,
NY 11701
The goal of this presnetation is to present the problems associated
with transmission of digital dental x-rays in forensic dentistry.
This presentation will impact the forensic science community by
creating a better understanding of the pitfalls associated with electronic
transmission of digital dental x-rays when used for forensic
identification.
In the aftermath of a mass fatality incident involving multigeographical decedents, retrieval of antemortem evidence often takes
extra time while waiting for their delivery. For the forensic odontologist,
trying to obtain one antemortem record from any jurisdiction can present
problems. The use of current technology allows the transmission of
antemortem and postmortem records, including digitized dental images,
to a location of choice.
Proprietary software was developed by many companies for
medical and dental imaging devices for use in hospitals and private
settings. Transmission of medical and dental images for consultation
and diagnostics outside the initial facility could not be done or was
extremely complicated. The need for compatibility of imaging systems
became apparent.
The American College of Radiography and the National Electrical
Manufacturers Association created a joint committee to set up protocols

* Presenting Author

and standards that eventually became known as Digital Imaging and
Communications in Medicine (DICOM). The DICOM standards allow
different manufacturers to integrate peripherals into a picture archiving
and communications system also known as PACS. In hospitals and
larger institutions, PACS in conjunction with DICOM, allows for
automated exporting of all pertinent information associated with digital
images.
The creation of DICOM and PACS has allowed for better
transferability for medical and dental imaging. In smaller facilities such
as dental offices, the inclusion of a PACS is usually cost prohibitive.
Therefore, these changes to proprietary software thru DICOM still does
not necessarily allow for easier transferability.
The presentation will show how dental imaging software varies
greatly among the different manufacturers. Resulting images produced
by DICOM do not always produce the necessary information associated
with the original images. Attendees name may not export with the
digital dental x-rays and the original dates may be lost during export.
The participants will learn that DICOM and PACS are only a set of
protocols and standards. There are pitfalls associated with DICOM. The
forensic dentist will be shown differences between the DICOM sets.
The forensic dentist will leave with a better understanding of what
information is contained in the electronically transferred digital images
and what information is not.
Forensic Dentistry, Digital Dental X-Ray, DICOM
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Hidden in Plain Sight and All in the Family

Allan A. Raden, DMD*, 4 Monroe Avenue, Box 863, Glassboro, NJ
08028
After attending this presentation, attendees will have learned about
some unusual death circumstances requiring the services of the forensic
odontologist. Some useful tips for securing antemortem dental records
will also be provided.
This presentation will impact the forensic science community
providing knowledge for future investigations.
Occasionally, investigators have only half of the information
needed to complete an investigation. For example, an individual claims
to have committed a murder and hidden the body of his victim. Police
may charge the individual for his actions, but until the victim’s body is
recovered and scientifically identified, it may not be proved that a crime
has actually occurred. It could be months or years until all the pieces of
a case are brought together for proper resolution.
Another example could be a missing person where there is no
evidence of foul play. It is difficult to investigate a person who may
choose not to be found or may be well concealed by circumstances of
death.
The two cases described in this presentation demonstrate the role of
the odontologist in the identification of persons who have died in
unusual circumstances.
The first case involves a missing young man who either fell or was
pushed to his death and remained undetected for some time even though
a thorough search of his neighborhood revealed nothing. The ultimate
discovery of his remains was not by investigators, but rather someone
looking for something else. He was found in a most unusual location,
almost a year after his disappearance. This individual was listed with
NCIC and featured on America’s Most Wanted.
The second case involves an alleged crime of murder linked to a
family dispute. An abandoned live baby was the first clue to the
disappearance of a young woman, yet no remains were discovered until
months later even after exhaustive searches of the area where
investigators suspected the remains to be. Even though a family member
claimed responsibility for the missing person’s disappearance, no
evidence of murder was found. A very bizarre family situation had
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emerged from the investigation of this untimely death. This case is
particularly interesting because of the difficulty in obtaining antemortem
dental records in spite of postmortem evidence of extensive dental
treatment. The delay in securing adequate antemortem dental
radiographs compelled investigators to employ alternate methods of
scientific identification. The difficulties with the antemortem dental
record search and the unusual source of records associated with this case
will be discussed.
Record Keeping, Death Investigation, Digital Radiography
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Identification: It Isn’t Magic

Sheila Dashkow, DDS*, 7675 Maple Avenue, Pennsauken, NJ 08109;
and Donna A. Fontana, MS, New Jersey State Police, Office of Forensic
Sciences, 1200 Negron Drive, Hamilton, NJ 08691
After attending this presentation, attendees will have a greater
understanding of the need to have the appropriate forensic experts
provide their expertise in cases of missing and unidentified persons.
This presentation will impact the forensic community by serving as
a reminder to those involved in missing and unidentified person cases
that review, interpretation, corroboration, and the recording of accurate
scientific evidence are the keys to victim identification. The goal is to
highlight these functions. Experience has shown how easy it is to
overlook or misinterpret scientific evidence.
Due to the complex nature of these cases, inaccuracies in the
interpretation or recording of evidence pertinent to such cases can delay
or hinder identification. Another key to accuracy is to allow another
forensic scientist to corroborate findings, when possible. This second
pair of eyes is an asset in the review process and reduces the possibility
of misinterpreting or otherwise missing key evidence that may actually
lead to identification. Diligence, scrutiny, and thoughtful review of the
scientific evidence by those who are appropriately trained and
experienced in their disciplines will be the best path to success. This is
crucial to ensure scientific accuracy for comparison and ultimate
scientific identification.
Law enforcement agencies are responsible for the data entry of
cases in their jurisdiction. Once entered into a database, this information
will be compared to available data to determine if any existing cases may
be a possible match. The accuracy of the available data is therefore
crucial to provide an effective matching process.
Case studies will be presented involving dental and anthropologic
information as an example of the diligence required when documenting
and recording pertinent information used in the identification process.
Providing information just to fill a database will not magically produce
identification.
Identification, Missing Persons, Unidentified Persons
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Practical Update in UV LED Fluorescent
Light Restoration Detection:
Science
and Casework

Peter J. Bush, BS*, Laboratory for Forensic Odontology Research,
School of Dental Medicine, SUNY at Buffalo, B1 Squire Hall, South
Campus, Buffalo, NY 14214; Gerald Guzy, DDS, 259 Kinderkamack
Road, Westwood, NJ 07675; Arnold S. Hermanson, DDS, 4121 West
83rd, Suite 220, Prairie Village, KS 66208; and Mary A. Bush, DDS,
SUNY at Buffalo, B1 Squire Hall, 3435 Main Street, Buffalo, NY 14214
The goal of this presentation is to inform and update the forensic
odontologist of the potential benefits and pitfalls of using an ultra violet
light emitting diode (UV LED) light for composite resin and dental
restoration detection.
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This presentation will impact the forensic community by describing
the practical circumstances in which UV LED light dental inspection can
be effective.
Composite resin restorations whose shades are well matched to that
of teeth and are contoured to be anatomically correct may be difficult to
recognize by visual inspection or tactile inspection.
Even
radiographically, these restorations may not be apparent. This problem
is evident in postmortem charting for the forensic odontologists. Teeth
naturally fluoresce when exposed to sunlight. This affect has
encouraged many manufacturers to add compounds to mimic this
property in the composite resin. The result is a wide variety of materials
that exhibit varying fluorescent properties that range from no
fluorescence to that similar to tooth structure, or much brighter than
tooth structure.
A technique using LED UV light was introduced as an aid in
composite resin detection at the 2006 AAFS Annual Scientific Meeting.
The use of this method can greatly enhance the visual detection of
restorations that may otherwise go unnoticed. Many forensic
odontologists now include UV flashlights as standard equipment in their
forensic armamentarium. However, there have been subsequent
questions involving casework in which materials present did not respond
to UV illumination. There are several instances in which UV LED light
may not produce expected results.
Since dental materials, including porcelains, possess varying
degrees of fluorescence properties it is important to understand what the
potential limitations of using a UV LED light may be. There are also
circumstances that contribute to these limitations, such as instances that
involve incineration. Resin material will lose fluorescent properties at a
fairly low temperature. This temperature range was determined to be
around 300C. Thus, with the wide range of visual results likely with the
use of a UV LED light, a spectroscopic study was performed to
determine the range of these possibilities.
Twenty-four brands of modern composite resin were evaluated.
Discs of resin, 1.7mm in thickness and 1cm in diameter, were prepared
between two glass plates and polymerized according to manufacturers
directions. Fluorescence spectroscopy was performed on each disc
using a UV-Visible light spectrofluorometer (SLM 8100
Spectrofluorometer). The fluorescence intensity maxima and emission
maxima of the composite resins was determined. Control samples of
dentin and enamel were also measured. The spectral distributions and
intensities of flashlights with different LED configurations and
wavelengths were also analyzed. The optimal wavelength for LED light
inspection was determined to be 395nm. The relative fluorescent
properties of the composite resin were documented. The resins were
subsequently placed in extracted teeth and the tooth/material exposed to
395nm UV LED light and the results photographed and documented
with the aid of a stereomicroscope.
Results indicated that several manufacturers incorporate a
fluorescing agent that mimics tooth structure exactly. In this situation
there will be no visible contrast between the resin and the enamel. This
may lead to a false negative result if the UV LED light technique is used.
It is important when using a procedure to be aware of limitations that
may exist. The pros and cons of UV LED light will be discussed, and
case studies will be presented.
Forensic Odontology, Fluorescence, UV LED
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Use of Ultra-Violet Light in Victim
Identification: A Case Report

Henry J. Dondero, DDS*, Nassau County Medical Examiner’s Office, 2
Emerald Drive, Glen Cove, NY 11542
The goal of this presentation is to discuss how the forensic
odontologist must be able to utilize all devices and methods available in
* Presenting Author

the quest for victim identification. This presentation will deal with the
use of an ultra-violet light source to detect fluorescence in certain
composite resins or sealants.
This presentation will impact the forensic science community by
encouraging the forensic odontologist to be aware of the various
investigative modalities available.
The forensic odontologist may not be able to identify every victim
he or she encounters due to a multitude of reasons. It is indeed
unfortunate when a lack of complete antemortem records will often
preclude the certification of a dental identification. Sometimes, however,
a relatively small amount of dental information can contribute to a
positive identification when considered along with information gleaned
from other disciplines. The following case is an example of such an
identification; what is particularly unique is that the dental information
was ascertained by the use of an ultra-violet light source.
The case involved four victims of a suspicious house fire; later
confirmed by the fire marshall as arson. The victims were believed to be
members of the same family and included a mother, a teenage son, and
two pre-teen daughters. The husband/father in this family was at work
when the incident occurred. A complete postmortem dental examination
on the adult female was performed and a dental chart with a full mouth
series of radiographs was generated. These records were compared to the
antemortem dental records supplied by the family dentist. Based on this
examination and comparison of both post and antemortem records a
positive dental identification of the adult female was established.
The medical examiner had ordered an evaluation of mitochondrial
DNA on the victims and it was determined that all the individuals shared
the same mDNA. Based on this laboratory finding coupled with the
positive dental examination of the mother, the medical examiner
concluded that the three children were indeed members of the same
household.
A postmortem dental examination of the teenage male victim was
performed and a dental chart was produced. Because this victim did not
have any antemortem dental records available, a dental identification was
impossible. Due to the consistencies of the forensic evidence
surrounding this individual, such as age estimation, location at the scene,
gender, jewelry, and mDNA a positive identification was deemed
credible.
The two young girls presented a different situation. Because of the
closeness in their ages there was no significant dental evidence to
accurately separate them by the usual age determination techniques.
Both victims’ mandibles were locked in a slightly open position with
approximately 15mm measured at the central incisors. For various
reasons resection of the jaws was not an option. No restorations were
visible on either victim. Both had been seen by a dentist but there were
no radiographs taken and restorative charting had not been done. The
records did indicate however that an occlusal sealant was placed on tooth
#14 on Girl Victim #1 and an occlusal sealant had been placed on tooth
#3 on Girl Victim #2. Examination with a #23 explorer was difficult and
inconclusive. Utilizing the properties of Ultra Violet light examination
espoused by Guzy et al, the fluorescence observed was consistent with
the dental record. With this information Girl Victims #1 & #2 could be
tentatively identified.
While these consistencies afforded a “probable” dental
identification it was considered prudent that a “positive” dental
identification could not be certified based on this one parameter alone.
This information when coupled with the mDNA match resulted in giving
Girl Victims #1 and #2 their proper names.
UV Light, Fluorescent Resins, Probable Identification
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Dental Age Estimation of Unaccompanied
Minors as a Part of Human Rights
Protection in Europe

Emilio Nuzzolese, DDS, PhD*, Ambulatorio Nuzzolese, viale J.F.
Kennedy 77, Bari, 70124, ITALY; Sasa Milosevic, DDS, Private Dental
Practice, Belgrade, SERBIA AND MONTENEGRO; Svend Richter, MS,
Faculty of Odontology, University of Iceland, Reykjavik, ICELAND;
Ivica Milosavljevic, MD, Institute of Forensic Medicine, Military
Medical Academy (VMA), Belgrade, SERBIA AND MONTENEGRO;
Marko Micic, MD, Institute of Forensic Medicine, Military Medical
Academy (VMA), Belgrade, SERBIA AND MONTENEGRO; Claudia
Liuzzi, MD, Sezione di Medicina Legale, Università degli Studi di Bari,
Piazza Giulio Cesare, 11, Bari, 70125, ITALY; and Giancarlo Di Vella,
Sezione di Medicina Legale, DIMIMP, University of Bari, Policlinico,
piazza G. Cesare, Bari, 70121, ITALY
After attending this presentation, attendees will have an
understanding of some of the procedures used in European countries for
age estimation of unaccompanied minors.
This presentation will impact the forensic science community by
showing the importance of age assessment for protection of human rights.
The increase in migratory flows in Europe, and the subsequent
complexities resulting from them taken in the broader context of
globalization, has revealed a number of problems, such as the protection
of human rights, identification of those with the right to apply for refugee
status, and the age estimation of unaccompanied minors.
Unaccompanied asylum seekers deemed to be under 18-years-old face a
very different path through the immigration system from that followed by
adults. Generally, adults are subject to immediate deportation or
detention in jail. Minors are processed through the juvenile system,
where detection is not mandatory; they will often have access to
educational programs and may be granted a residency permit. The
assessment of chronological age is notoriously difficult. Age assessment
is particularly difficult for those who are aged between 15 and 20 years,
yet it is precisely this age group where the assessment of age and the
outcome of the process is most critical.
In this context dental age estimation methods have proved versatile
and are used effectively in various European countries facing the problem
of illegal immigration. The purpose of this presentation is to show
different examples of dental age estimation through case studies, where
odontologists played a major role in age assessment. A review of six
unaccompanied asylum seeker/refugees cases from Iceland, Italy and
Serbia are presented.
Case 1: Presents a case in Iceland which was requested by
Icelandic Directorate of Immigrants. A male from Albania
insisting to be 16-years-old, was found to be over 20.
Case 2: Presents a case in Iceland which was requested by
Icelandic Directorate of Immigrants where a female from
China claiming to be 17. Estimates confirmed the probability
that the she was the age claimed, given the standard deviation.
Kullman (1992), Mincer (1993) and Haavikko (1970) dental
age estimation methods were employed.
Cases 3 & 4: Presents two cases in Italy which were requested
by Immigration Police authorities and Judges. A male from
Nigeria and a male from Iraq, both claiming to be minors.
Relying on skeletal maturation as seen on an x-ray of the wrist,
iliac crests, and dental panoramic (Harris, 1984; Kullman, 1992
and Moorrees, 1963), together with background information
and external examination of each individual, only case two
proved to be under 18.
Cases 5 & 6: Presents two cases from Serbia requested by
Serbian NGO “Praxis.” The cases examined regard two
refugees from Kosovo who escaped after NATO bombing in
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1999. In both cases, tables by Kahl & Schwartz (1988) Mincer
(1993), Olze (2003), Orhan (2007), Gunst (2003), and from
Smith (1991) were employed by an odontologist to verify the
real year of birth in order to issue proper identification
documents.
The experts’ report was based on the
recommendations of Forensic Age Estimation Study Group of
the German Association for Forensic Medicine including
anthropometric measures and radiological analysis of the wrist.
The age claimed was confirmed by the procedures.
The presentation does not attempt to give a definitive account of the
different scientific methods for the assessment of age, but age estimation
of unaccompanied minors is a fundamental principle of human rights and
dignity. A possible increase in the accuracy of age estimation process can
only be achieved by using multiple age estimation parameters. In order
to achieve and maximize the effectiveness of the age assessment process,
implementation of international standards through a technical table with
the political will is needed. Nevertheless, more observational data in the
countries where refugees come from and a synergy between medical
examiners and odontologists is needed, in order to assess the correction
parameters to be used in dental age estimation formulas.
Dental Age Estimation, Asylum Seekers, Refugees
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What’s So Special About a Specialist?

Roger D. Metcalf, DDS, JD*, Tarrant County Medical Examiner’s
District, 200 Feliks Gwozdz Place, Fort Worth, TX 76104-4919
After attending this presentation, attendees will have an
understanding of the reason why pursuing recognition of forensic
odontology as a “legitimate” specialty by the American Dental
Association might not be in the best interest of the field.
The presentation will impact the forensic science community by
providing a more complete answer, than a simple “no” to the question
occasionally asked of forensic odontologists in court: “Is forensic
odontology recognized as a specialty by the American Dental
Association?”
Forensic odontology is not recognized as a “legitimate” dental
specialty area by the American Dental Association (ADA). Most state
dental boards allow dentists to present themselves to the public as
specialists in only the areas approved by the ADA. Therefore, in most
states, dentists are permitted to claim to be specialists in only the fields
of endodontics, orthodontics, periodontics, pedodontics, prosthodontics,
oral & maxillofacial pathology, oral & maxillofacial radiology, oral &
maxillofacial surgery, and dental public health. A dentist wishing to
present him/herself as a specialist must, of course, meet the requirements
promulgated by the particular dental board in the state where the dentist
practices—generally, one of the requirements is certification by the
appropriate board of examiners in the specialty area. The ADA has
designated the organizations which are these “legitimate” certifying
bodies, and also what sort of training is necessary to meet the
requirements in order to challenge the respective board exam.
The American Board of Forensic Odontology (ABFO) was
established in 1976 under sponsorship of the American Academy of
Forensic Sciences (AAFS). In order to practice forensic odontology at a
high level of competency—particularly in the area of bite mark
analysis—substantial training and experience is required beyond that
received in the usual undergraduate dental curriculum. The requirements
established by the ABFO for an odontologist to be eligible to challenge
the board exam are extensive, and the examination is rigorous. In the
span of 33 years since its founding, less than one hundred and fifty
individuals have achieved board certification by ABFO.
Nevertheless, the ADA does not recognize specialty certification by
ABFO, and does not recognize forensic odontology as a true dental
specialty. The primary reasons appear to be: (1) forensic dentistry is not
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considered a “healing art;” and, (2) the educational prerequisites set forth
by the ABFO do not include the typical requirement of two-year’s fulltime study in an ADA-approved academic institution.
Many forensic odontologists, according to anecdotal reports, have
been challenged in court by opposing counsel with the question “Is
forensic odontology recognized by the ADA as a legitimate specialty?” It
is possible the truthful answer “no” might be used by counsel in an
attempt to plant a seed in the jury’s mind that forensic dentistry is,
therefore, somehow untrustworthy. It is contended, though, upon
reflection, it is not recognition of forensic odontology by those in the
dental field that is important, but recognition by those in forensics that is
significant in court. Forensic odontology may well not be a healing art,
but it is a legitimate and accepted forensic field.
A caution is further presented that if forensic odontology were
recognized by the ADA as a specialty field, there could be a
counterproductive result. Dental specialists are usually required by their
organizations to restrict their practice to only the specialty area. Since
most forensic odontologists are “part-timers” with their principal
employment in academics, the military, or in general practice, many
would still not be able to limit their practice to only forensics and claim
specialty status.
The case of Potts v. Zettel, 220 Fed.Appx. 559, 2007 WL 412232
(Ninth Cir. 2007), involved a California dentist (Potts) who advertised to
the public that he was a specialist in dental implantology, and that he was
board-certified by the appropriate board in that field. But since this is not
a recognized specialty area by the ADA, and, consequently, not
recognized by the California dental board, California sought an
injunction to prohibit Potts from further such advertising. Potts, in turn,
sought declaratory and injunctive relief on freedom of speech grounds,
and was awarded summary judgment by the federal district court. On
appeal, the Ninth Circuit reversed and remanded on other grounds. The
impact this case might have on those who wish to present themselves as
specialists in forensic odontology is reviewed.
Specialization, Forensic odontology, Potts vs. Zettel
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A Preliminary Investigation of Bite Marks
on Human Skin: Clothed Versus Unclothed

Tanya R. Peckmann, PhD*, Saint Mary’s University, Department of
Anthropology, Mail Stop 208, 923 Robie Street, Halifax, NS B3H 3C3,
CANADA; and Jeanette D.H. Kristiansen, MSc*, Ulvefaret 2, Blystadlia,
NORWAY
After attending this presentation, attendees will understand some
principles of bite mark investigation, in relation to force and bruising on
a given anatomical location.
This presentation will impact the forensic science community by
increasing understanding of the nature of bruising on clothed skin versus
unclothed skin.
In bite mark analyses, a forensic odontologist must consider the
probability that a bite mark found on the skin surface can be matched to
a given pair of teeth. Acceptance of bite mark evidence in court can be
traced back to the early nineteen century, although recent knowledge in
the field has increased since the late 1970s. This development was
substantiated by the number of reported criminal cases which began to
accelerate after the conviction of Ted Bundy in 1978. Much attention has
been concentrated and focused around the preservation and accuracy in
bite mark analyses. The American Board of Forensic Odontology
(ABFO) developed a set of guidelines to improve the methodologies used
in bite mark cases with one of the most important developments being the
ABFO No. 2 reference scale.
This study collected bite mark data and analyzed the differences in
bruises between bites on bare skin versus bites through clothing from
eight white European adults, in Nova Scotia, of both male and females
* Presenting Author

from various ages. One set of dentition was used to create the bite marks;
the dentition were dentures mounted on a vice grip-type device.
Photographs were recorded every 15 minutes for the first two hours and
then hourly up to six hours in indoor day light illumination. The
following day, examinations of bruising were carried out in a dark room
using alternative ultraviolet crime light sources at 415 nm and 450 nm
wavelength (Hughes et al: 2006). The anterior side of the left forearm
was chosen as the substrate for the bites; the unclothed bite mark was
created approximately 7 cm from the wrist and the clothed bite mark was
created approximately 5 cm from the elbow. The force was kept constant
for each bite mark created on the volunteers. Variances were observed
between the bite mark inflicted upon clothed skin as compared to the
classical bite mark structure. The strongest variable, regarding visibility
of the bite marks, was the age of the volunteer. Other variations were also
seen between volunteers within the same age range. Body Mass Index
(BMI) was not included in this study so the results do not reflect the
individual distribution of fat and musculature tissue in this anatomical
location.
The results of this study provide preliminary data for the analysis of
bite marks inflicted on unclothed and clothed skin. The results indicate
that the bites on clothed skin heal faster than the bite marks on unclothed
skin. Further studies would need to be conducted in order to assess the
distortion and bruising of skin in relationship to age, sex, BMI, and bite
mark distortion on clothed and unclothed skin surface with a given force.
A preliminary study of bite marks on clothed versus unclothed skin
as examples of case work related to sexual assault and abuse will be
presented.
Bite Mark, Force, Bruising
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Identification of the Edentulous Individual:
An Investigation Into the Accuracy of
Radiographic Identifications

Ray Richmond, PhD*, School of Dentistry, University of Manchester,
Higher Cambridge Street, Manchester, M15 6FH, UNITED KINGDOM;
Iain A. Pretty, DDS, PhD, Dental Health Unit, 3A Skelton House,
Manchester Science Park, Manchester, M15 65H, UNITED KINGDOM
After attending this presentation, attendees will understand that the
identification of edentulous individuals is often found to be problematic,
due in part, to a poor uptake in the labeling of complete dentures.
This presentation will impact the forensic science community by
highlighting the fact that the dental identification process is often found
to be challenging due to the lack of antemortem materials and/or unique
features more commonly visible in dentate radiographs.
Since radiology provides the basis for most dental identifications it
would appear reasonable to assume that the majority of dental records
may provide useful information to facilitate comparative identification.
However, the task of identifying found human remains based on dental
comparisons of postmortem and antemortem radiographs is laborintensive, subjective, and has several drawbacks, including inherently
poor image quality, difficulty in matching the viewing angles in
postmortem radiographs to those taken antemortem, and the fact that the
state of the dental remains may entirely preclude the possibility of
obtaining certain types of radiographs postmortem.
This less than satisfactory situation is more often than not,
exacerbated by the constant resorption process occurring within the
maxillary and mandibular alveolar ridges over the lifetime of an
edentulous individual. From such observations it could be argued that
any radiograph taken of an edentulous ridge may at best represent only a
“snapshot in time” of that process, hence unless the examiner is proficient
in matching bone trabeculations, such temporal changes in residual ridge
morphology have the potential to mislead all but the most experienced of
dental investigators.
* Presenting Author

The purpose of this study therefore, was to quantify the error rate
and reliability of dental identifications based on a comparison of
synthesised antemortem and postmortem radiographs of edentulous
individuals. Ten observers examined ten cases on two occasions and
reported dichotomous and conclusion level decisions. The data were
analyzed using Kappa and ROC. The mean area under the curve was
0.75 and the mean sensitivity was 0.57 and specificity was 0.83.
The results obtained from the data suggest that dental identifications
of edentulous individuals using radiographs alone have a high error rate
and hence should be dual reported. Forensic organizations worldwide
have recommended that dental prostheses should be labeled with at least
the patient’s name and preferably with further unique identifiers such as
social security number, etc. The data obtained from the aforementioned
study add further weight to the argument that all dental prostheses should
be labeled and that all dental implants should be serialized.
Forensic Science, Radiography, Denture Marking

F48

X-Rays, Angles,
Case Presentation
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Denise C. Murmann, DDS*, 7365 West North Avenue, River Forest, IL
60305
After attending this presentation, attendees will gain another
technique to aid in obtaining postmortem radiographs for a dental
identification.
This presentation will impact the forensic science community by
demonstrating how a specific difficulty with antemortem radiographs can
be addressed.
Radiographs are one of the best tools that forensic odontologists use
to assist in the identification of deceased individuals. Obtaining quality
antemortem records, especially radiographs, is crucial for identification.
However, in this case, the antemortem radiographs were not ideal,
therefore, the postmortem radiographs needed to be similar to allow for
an accurate comparison.
In this situation, the suspect poured gasoline on Victim A while the
victim was sleeping in the lower level of a house, and then set him on fire.
The flames soon spread to the rest of the home and consumed it. Two
other family members were able to escape from the upper level, but
Victim B did not get out of the building. As sad as any homicide is, this
was made more poignant by the fact that the suspect, Victim A, and
Victim B were all related. The suspect was the cousin of Victim A and
the brother of Victim B.
The identification of Victim A was straight forward. His
antemortem radiographs were obtained and compared to the postmortem
radiographs taken in the Coroner’s office. He had several posterior
amalgams that were consistent and it was determined to be a positive
identification.
The identification of Victim B was more difficult. There was a
current set of full mouth radiographs that were provided by the decedent’s
general dentist. These antemortem radiographs were compared with the
full mouth set of postmortem radiographs taken by a forensic dentist at
the corner’s office. When compared, the posterior radiographs showed
much consistency, but the anterior teeth did not. The antemortem
radiographs were very foreshortened. The case was made even more
arduous in that the victim had all thirty-two adult teeth, but no
restorations.
Test radiographs were made on a human skull that had been
dissected for medical study. Different film placements and angulations of
the X-ray unit were attempted to reproduce the foreshortening seen in the
antemortem radiographs; but to no avail. Finally, the dental office of
Victim B was contacted and it was requested that they demonstrate their
radiographic technique. The dental office agreed and the dental assistant
that took the antemortem radiographs of Victim B showed exactly how
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she placed the radiographic film, and at what angulations she took the
radiographs. To document this technique, the assistant was asked to
photograph a sample of her method, so that it could be replicated at the
coroner’s office. The postmortem radiographs were then taken again on
the descendent, using the new film placement and angulations.
Comparison of the antemortem radiographs of Victim B and the new
postmortem radiographs revealed that they were consistent. Therefore
the conclusion was a positive identification.
Forensic Odontology, Indentification, Dental Radiographs
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A Review of the Literature Concerning
Radiation Safety Features of the Nomad™
Portable Hand-Held Dental Radiation
Emitting Device

Kenneth P. Hermsen, DDS*, Creighton University, School of Dentistry,
2500 California Plaza, Omaha, NE 68178; and Edward E. Herschaft,
DDS, and Robert A. Danforth, DDS, University of Nevada - Las Vegas
School of Dental Medicine, 1001 Shadow Lane, Las Vegas, NV 89106
After attending this presentation, attendees will be able to
understand the current literature regarding the radiation-emitting
characteristics of the Nomad™, compare and contrast the results of the
various independent studies concerning radiation safety for the
Nomad™, and evaluate the consistency and validity of the various
independent studies to determine for themselves the operational safety
for the device.
This presentation will impact the forensic science community by
clarifying why the Nomad has proven to be a valuable tool for the
forensic odontologist. The Nomad™ presents many possibilities in
dentistry and other fields of science and industry. However, State
Radiation Safety Authorities have been reluctant to allow the use of the
NomadTM. This presentation will allow the profession to evaluate the
safety of the device to encourage its broader use in dentsitry and other
professions.
The Nomad™ portable hand-held dental radiation emitting device,
developed in 2004 and approved as a medical device by the FDA in 2005,
and has since its introduction, been used almost exclusively in the
resolution of mass fatality incidents (MFIs) requiring forensic dental
identification of numerous victims. Thus, radiological assistance
provided by this device is generally acknowledged among forensic
specialists and units have become standard components of the
prepositioned armamentarium supporting the mission of Federal Disaster
Mortuary Operational Response Teams (DMORTs) in the United States
and their counterparts internationally.
Since the introduction of the Nomad™ unit, a body of research that
has analyzed and measured scatter radiation control capabilities and
radiation shielding characteristics of this portable hand-held dental
radiation emitting device has evolved. With the information provided in
this review of that literature, forensic odontologists, general dental
practitioners, and those in other disciplines, seeking to employ the
Nomad™ device, will have access to a broad knowledge base related to
the radiation safety parameters of the Nomad™ unit. Analysis of the
radiation safety aspects that have been incorporated into the Nomad™
portable hand-held dental radiation emitting device will be stressed.
These features have been shown in previous studies to offer protection to
the operator of the Nomad™ device as well as the patient, attending staff
personnel and bystanders.
Therefore, it is the purpose of this report to review and collate
information from studies which have evaluated radiation safety factors
associated with use of the Nomad™ unit. By distilling and summarizing
this information, the presentation will impact the forensic community
and/or humanity by serving as a single reference which will facilitate
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dissemination of this knowledge to forensic dentists, general dental
practitioners and other experts who may be asked to use the Nomad™
device in dental setting or in other fields of practice (veterinary medicine,
physical anthropology, surgery). This will permit those who utilize the
Nomad™ instrument to make decisions based on evidence in the
literature regarding their need or choice to use additional radiation
protective and monitoring devices, such as lead aprons and dosimeters,
while operating the machine.
Additionally, although the NOMAD™ unit has been used
successfully, since its introduction in the situations described previously;
in the United States, use of these portable radiation emitting instruments
in private dental offices and/or clinics, or by other professionals, has been
hindered by individual state radiation safety laws. If these restrictive
policies are to change, state radiation safety officers in the United States
and similar officials internationally, can utilize the information in this
presentation when determining future policies related to the use of these
devices within their jurisdictions
Forensic Science, Portable Radiation Emitting Device, Radiation
Safety
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Current Radiation Safety Regulatory
Policies and the Utilization Status in
the United States of the Nomad™ Portable
Hand-Held
Dental
Radiation
Emitting Device

Edward E. Herschaft, DDS*, University of Nevada - Las Vegas, School of
Dental Medicine, 1001 Shadow Lane, Mail Stop 7412, Las Vegas, NV
89106-4124; Kenneth P. Hermsen, DDS, Creighton University School of
Dentistry, 2500 California Plaza, Omaha, NE 68178; Robert A.
Danforth, DDS, University of Nevada - Las Vegas School of Dental
Medicine, 1001 Shadow Lane, Las Vegas, NV 89106; and Thomas J.
McGiff, MS, University of Nevada - Las Vegas Risk Management and
Safety, 4505 Maryland Parkway, Las Vegas, NV 89154
After attending this presentation, attendees will understand and
appreciate that despite the successful implementation of the Nomad™
hand-held dental radiation emitting device in the aftermath of recent
international and national forensic multiple fatality incident (MFI)
events, virtually every state radiation safety regulatory agency in the
United States has continued to adhere to its previously established
radiation safety regulations, which prohibits the general use of the handheld radiation emitting device in dental settings and in other fields of
practice (veterinary medicine, physical anthropology, surgery).
This presentation will impact the forensic science community by
serving as a reference for those dental practitioners and other experts who
may be requested to provide supportive testimony before state radiation
safety regulatory agencies when advocating the common use of these
hand-held radiation emitting devices. Additionally, this state-by-state
radiation safety policy review study can facilitate the task of state
radiation safety officials, responsible for reevaluating current restrictive
principles associated with these units, as they deliberate and reassess
jurisdictional policies which can lead to eventual approval status for the
Nomad™ portable hand-held dental radiation emitting device for general
use in their respective states.
Although recent studies have shown the Nomad™ unit to be
extremely safe for the operator, patient, and bystander, state radiation
safety regulatory agencies have often been reluctant to approve of the
application of the Nomad™ device for general use as indicated above.
Thus, these agencies have continued to maintain rigid regulations
governing the general use of this devise. Principally, the caution
expressed by these regulatory agencies continues to be based on the
extremely poor scatter control and poor shielding characteristics of
* Presenting Author

earlier hand-held radiation emitting devices. As reported, the Nomad™
unit has overcome the limitations of its predecessors.
It is the purpose of this study to review, compare, summarize, and
report the current state-by-state radiation safety regulatory policies in the
United States regarding the approval status of the Nomad™ device for
general use. With this information, forensic odontologists, general dental
practitioners, and those in other disciplines, seeking to employ the
Nomad™ device, will have knowledge of the regulatory stipulations
required in their respective jurisdictions.
Forensic Science, Portable Radiation Emitting Device, Radiation
Safety Regulatory Policies
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Comprehensive Disaster Preparedness and
New York City’s Medical Examiner Special
Operations Response Team (MESORT): A
Forensic Odontologist’s Perspective

Kenneth W. Aschheim, DDS*, 44 East 67th Street, New York, NY 10065;
Lawrence A. Dobrin, DMD*, Office of the Chief Medical Examiner-New
York City, 471 East Westfield Avenue, Roselle Park, NJ 07204; and Frank
DePaolo, Office of Chief Medical Examiner, 520 First Avenue, New York,
NY 10016
The goal of this presentation is to brief attendees on the New York
City’s Medical Examiner Special Operations Response Team
(MESORT). The attendee will be exposed to NYC’s multidisciplinary
approach to emergency management and its multi-faceted training
protocol.
This presentation will impact the forensic science community by
discussing how mass fatality incidents come from many sources; terrorist
attacks, hurricanes, earthquakes, and pandemic influenza events, and how
municipalities need to be prepared. This presentation will expose the
attendees to year round training drills New York City undergoes and how
forensic odontology plays a key role in the New York City’s
multidisciplinary approach to disaster management. These risks are
universal and therefore its usefulness in the field of forensics and its
impact on humanity is incalculable.
As part of its disaster preparedness program, New York City’s Office
of Chief Medical Examiner (OCME) has developed a multidisciplinary
team to respond to and manage mass fatality incidents. Funded with
Department of Homeland Security grant funds, the federal mandate for
this program is to not only cover a terrorist attacks, but to take and all
hazards approach in dealing with other incidents such as hurricanes,
earthquakes, or pandemic influenza events. An essential element of this
plan is New York City’s Medical Examiner Special Operations Response
Team (MESORT) program. This presentation will give a brief overview
of MESORT and cover some of the key elements of preparation, training,
and mock disaster drills to insure an organized and effective deployment
in the event of an incident. It will also discuss the role the role forensic
odontologist plays as part of this multidisciplinary response team.
Thousands of person-hours have gone into design, coordination, and
implementation of specific response plans for MESORT operation. The
fundamental component of MESORT operations are preparedness and
training. MESORT training consists of multiple annual drills deployed in
numerous areas. Drills are divided into three types: Family Assistant
Center, Disaster Mortuary Operations, and Field Investigative/Recovery
Operations. Additionally, a critical aspect of these drills incorporates
Management Information Services (MIS) and the deployment of critical
computer hardware and software components.
Family assistance center drills are performed at specially designated
locations throughout the city often near major transportation hubs such as
airports. This program is coordinated with multiple local and federal

* Presenting Author

agencies including New York City Office of Emergency Management,
New York City’s Police Department, and the Department of
Environmental Protection, the Department Of Transportation, as well as
numerous other city agencies. Federal agencies include National
Transportation Safety Board (NTSB), Department of Defense (DOD),
and the Department of Homeland Security.
Disaster Mortuary Operational preparedness involves exercises
conducted at one of five New York City medical examiner facilities.
These drills test the preparedness of each facility to handle a sudden
increase in volume as well as the ability to distribute the work force if
necessary. Again, coordination with other city and federal agencies is a
crucial component of this disaster drill.
Finally, a crucial part of MESORT operation is Field
Investigative/Recovery Operational training. The ability to deploy a field
mortuary to deal with potentially hazardous remains is crucial. The
presentation will cover this process including the HazMat components
necessary to insure the safety of MESORT personnel. Additional
discussion will include the special equipment developed for Field
Operations.
Another key component of MESORT operations is the Pandemic
Influenza (PI) Surge Plan for In and Out of Hospital Deaths. The
planning assumptions are based on the Centers for Disease Control and
Prevention’s (CDC) estimates of a PI event fatality scenario. This plan
coordinated OCME’s efforts with local Health Care Facilities (HCFs) to
assists in the removal, tracking and temporary storage of decedents.
Through the use of strategically placed Body Collection Points (BCPs) of
refrigerated storage units the MESORT is responsible to aid HCFs by
providing temporary storage, track decedents under their responsibility,
and to release decedents to private sector entities (e.g., funeral directors
and crematorium owners) without delay or perform city-directed burial of
decedents when necessary.
The lifeline of the MESORT operation is its Management
Information System (MIS) division. This presentation will cover some of
the deployment specifications as well as the difficulties in deploying a
complete technology infrastructure in New York City within hours of
arriving at a location. A discussion of connectivity requirements as well
as field-testing of MIS systems will be covered. In addition, review of
communication cooperation agreements with the Department of Defense
and Homeland Security utilizing their terrestrial and satellite
communications infrastructure to ensure backup communications
capability will be presented.
A brief discussion of updates to the Unified Victim Identification
System (UVIS) and the UVIS Dental Identification Module (UDIM) as it
relates to disaster operations will also be presented. This software is the
key component of the MESORT operation and its role as the integration
of a multidisciplinary approach to mass fatality management cannot be
overemphasized.
The presentation will conclude with a discussion of the MESORT
multidisciplinary approach to disaster management. A critical component
of this approach was the inclusion of Forensic Odontologist in the process
and the seamless integration of dentistry in the identification at process.
MESORT, UVIS, UDIM - UVIS
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Dental Identification Based on Photographic
Comparison:
A Case of Homicide
Concealed as an Auto Accident

William C. Rodriguez III, PhD*, Armed Forces Medical Examiners
Office, 1413 Research Boulevard, Building 102, Rockville, MD 20850
The goal of this presentation is to provide the attendee with a case
example in which the postmortem dental identification of a badly burnt
body was based on comparison of an antemortem photograph.
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This presentation will impact the forensic community by presenting
information on the technique of utilizing unique dental characteristics
and anomalies of the anterior dentition which may be useful in
establishing positive identification of the deceased when radiographic
records may not be available.
Use of distinguishing individual dental morphology such as shape,
size, contours, and chipping injuries can be utilized for identification
purposes through detailed comparison to dental characteristics depicted
in a recent photograph of the deceased in question. The usefulness of this
technique depends on the uniqueness of the dental feature/s being
compared, and the clarity/resolution of the photograph of comparison.
How modern digital photography and computer enhancement will be
demonstrated so that the attendee will be able to incorporate this
technique in their forensic practice.
The case to be presented involves the murder of a 19-year-old
Caucasoid female whose badly burnt remains were recovered from a
burning vehicle. In early July 1986, the Quachita Parish, Louisiana
Sheriff’s Department responded to a vehicular fire along a local interstate
road. Examination of the scene by the Sherriff’s Deputies and the local
coroner concluded that the vehicle involved apparently had run off the
road striking a tree, a fire ensued thus resulting in the death of the driver.
The remains of the deceased were transported to the Bossier Parish
Coroner’s Office for examination as a vehicular accident victim.
On the same day the Bossier Parrish Coroner’s Office received
another body, that of a young adult male whose body had been discovered
in a parish adjacent to Quachita Parrish. The deceased male was
determined to be a homicide victim who died as the result of a large knife
wound to the neck. According to the sheriff’s report the remains
recovered from the burnt vehicle were likely that of an elderly male in
whose name the vehicle was registered. Forensic anthropological
examination of the remains found them to primarily consist of a badly
burnt torso in which the internal organs were exposed and heavily
charred. The skull was noted to be in a burnt and fragmented state. Much
of the remaining top half of the skull, which was recovered as burnt
cranial fragments from the body bag, were reconstructed on top of the
inferior half which remained partially articulated to the cervical spine.
Additional anthropological examination revealed the remains not be
those of an elderly male but those of a young adult Caucasoid female.
The identification of the remains as a young female was unexpected in
lieu of the sheriff’s investigational reports.
Detailed reconstruction and examination of the upper cranium
revealed the presence of a small defect located along the left side of the
frontal bone. The defect was identified as an entrance gunshot wound to
the head. Radiographic examination of the reconstructed skull, and
adhering brain remnants provided evidence of bullet remnants which
were collected as evidence. Investigational reports received later in time
from the scene of the car fire, noted that the degree of impact exhibited
by the car did not appear sufficient to produce the death of the deceased
much less result in the vehicle fire. As investigational clues began to
develop during the day it was determined that the victim from the car fire
was possibly that of a young female who was reported missing along with
her married boyfriend. The actual owner of the burnt vehicle was located
and he informed the authorities he had loaned the car to the boyfriend of
the young female in question. At this point identification of the young
male with the slit throat was confirmed by the coroner’s office as the
friend who had borrowed the car.
Identification of the badly burnt torso became crucial and solving a
final piece of the forensic mystery. Initially, dental records could not be
located of the young woman in question, and therefore a request was
made for a recent photograph. A joint examination by the consulting
odontologist and anthropologist found the remaining dentition to be
consistent with a dental age of approximately 18 to 21 years of age. No
restorations were noted on the dentition; however, the remains of the
maxilla revealed a chip on the labial surface along the inferior medial
edge of the right lateral incisor which was discolored. Comparison of the
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configuration of the remaining maxillary dentition found a matching
discolored chip on the corresponding tooth in the photograph. Based on
the anthropological and odontological findings the deceased was
positively identified. Additional confirmation of the identification was
made later after a radiographic record was recovered and utilized for
comparison by the odontologist.
Establishing the identity of the young woman lead the law
enforcement authorities to theorize that the two young individuals who
had planned to travel to a local motel for an intimate date had possibly
encountered a hitch hiker or other individual at one of the many truck
stops along the section of interstate. The individual or individuals they
encountered apparently took control of the vehicle, driving to one parish
and killing the young male and dumping his body along side of the road.
The vehicle was then driven to the adjoining parish where the vehicle was
driven off the road where the young woman was shot in the head, and the
car set on fire in an attempt to disguise the crime. As of this presentation
the two murders have yet to be solved.
Identification, Odontology, Photographic Comparison
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Albuquerque, New Mexico Serial Homicides
– The Dental Identification of Seven Skeletal
Remains Recovered From a Clandestine
Burial Site

Peter W. Loomis, DDS*, New Mexico Office of the Medical Investigator,
700 Camino de Salud Northeast, 1 University of New Mexico,
Albuquerque, NM 87131
After attending this presentation, attendees will have an
understanding of the difficulties in making dental identifications with
limited or no antemortem dental records and to learn how the
identifications of remains from this large serial homicide burial site were
made.
This presentation will impact the forensic science community by
demonstrating the importance of obtaining antemortem dental
radiographs and written records soon after a person goes missing. Since
all of these remains had evidence of past dental treatment, it is likely that
all eleven remains could have been identified quickly if antemortem
records had been obtained when the women went missing.
On February 2, 2009 a left human femur was found by a woman
walking her dog in a remote area of Albuquerque, NM. Over the ensuing
three months, eleven complete and partial sets of human skeletal remains
were recovered from this recently developed land for a home subdivision.
It was soon apparent that these were modern remains, perhaps some of
twenty four women that had gone missing in Albuquerque between 2001
and 2005.
Antemortem medical and dental records on these twenty four
missing women were scant. Other than missing person reports being
filed when these women went missing, little was done in follow-up to
obtain antemortem medical and dental records. Once the recovery began
and it was realized that these might be some of the missing women, a
concerted effort was made to obtain antemortem medical and dental
records by the New Mexico Office of the Medical Investigator
(NMOMI). NMOMI investigators searched for hospital records, dental
records, and correctional and institutional facility records. New Mexico
dentists were contacted and asked to search their current and archived
records for records of these women.
As a result of this effort, seven of these recently recovered remains
have been positively identified by dental comparisons with antemortem
dental and medical radiographs and written records. Another skeleton
recovered in 2004 that had remained unidentified until June 2009 was
also identified by dental comparison as one of the twenty-four missing
women from Albuquerque.
* Presenting Author

This presentation will focus on the recovery and identification of
these emains. The dental identifications were not only based on the
comparison of antemortem dental radiographs and written dental records
with the postmortem evidence, but also on the comparisons of head and
neck CT scans, facial photographs, medical records, and in one case an
oral surgeon recognizing his surgical handiwork of an osteotomy and the
internal wire fixation he placed on the fractured ramus of a mandible.
The presentation will also stress the importance of the need to obtain
antemortem records of missing persons in a timely manner. All but one
of the eleven remains exhibited evidence of past dental treatment. Some
had extracted teeth, silver amalgam restorations, sealants, endodontically
treated teeth, and crowns. They had been to a dentist, therefore a dental
record and likely dental radiographs were probably available at the time
these women went missing, yet missing person investigators did not
obtain the information at that time. Trying to find records three to nine
years after a person has gone missing is difficult. Records are purged,
archived at remote locations, dental practices are sold, dentists die, and
offices are reluctant to spend the time needed to search for old records. It
is incumbent upon law enforcement to seek out missing persons dental
records after thirty days. A missing person report with the supplemental
dental coding must be entered into the NCIC missing person database as
well as the NamUs MP database. Along with the dental coding, it is
important that images of the radiographs be uploaded into the NamUs file
and the National Dental Image Repository (NDIR) so they can be
accessed by forensic odontologists attempting to make comparative
dental identifications.
Dental Identification, Missing Persons, Skeletal Remains
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Flight 3407 and Application of Technological
Advances in Victim Identification

Raymond G. Miller, DDS*, 122 Covington Road, Buffalo, NY 14216;
Mary A. Bush, DDS, SUNY at Buffalo, B1 Squire Hall, 3435 Main Street,
Buffalo, NY 14214; Peter J. Bush, BS, Laboratory for Forensic
Odontology Research, School of Dental Medicine, SUNY at Buffalo, B1
Squire Hall, South Campus, Buffalo, NY 14214; Dianne Vertes, PhD,
Erie County Medical Examiner, 462 Grider Street, Buffalo, NY 14215;
and James J. Woytash, DDS, Erie County Medical Examiner’s Office, 462
Grider Street, Buffalo, NY 14215
After attending this presentation, attendees will understand the
affect of incineration and fragmentation on victims of a mass fatality
incident and how the identification of this degraded postmortem evidence
can be enhanced through use of technological advances in instrument
analysis. The importance of quality record keeping will be emphasized.
This presentation will impact the forensic science community by
illustrating how knowledge of dental materials and instrument analysis
can aid in victim identification in extreme circumstances.
The goal of this presentation is to outline the sequence of events in
victim identification in a mass transit disaster in which difficult
circumstances included severe fragmentation, incineration and
disassociation. Every disaster provides us with an opportunity to learn
from our experiences and better prepare for inevitable future catastrophic
events.
The crash of Flight 3407 at 10:20 p.m. (EST), February 12, 2009 in
Clarence, NY presented a number of challenges due to the nature of the
crash, ensuing fire, prevailing weather, and subsequent difficulties of
victim retrieval. In most cases, severe fragmentation occurred at the time
of impact. The fire that followed was fueled not only by the aviation fuel
but also by a natural gas leak, burning for 11 hours. From evidence
recovered at the scene it was apparent that temperatures reached at least
800◦C in certain areas of the wreckage. Attempts of firefighters to
extinguish the blaze in below-freezing conditions resulted in a frozen
mass that subsequently had to be thawed, hampering recovery efforts.
* Presenting Author

Recovery operations proceeded for a number of days following the
incident. The condition of the victims ranged from mostly intact to that
of a single tooth. A team consisting of volunteer and DMORT dentists
and hygienists performed the majority of the identifications through
traditional radiographic comparative analysis.
As disassociated remains were logged and inspected in the ME’s
office, some dental specimens that were not readily identifiable by
conventional radiographic means were tagged for further instrumental
analysis. Portable instrumentation that could identify materials was
deployed from the Laboratory for Forensic Odontology (LFOR), SUNY
Buffalo, and characteristics were compared to a database previously
developed for victim identification. Other unidentified fragmented dental
specimens were brought to LFOR for inspection utilizing
stereomicroscopy and analysis by SEM/EDS. The combination of digital
radiography, stereomicroscopy and SEM/EDS proved to be powerful.
Recognition of restorative situations and dental materials was rapid and
the analysis took place in minutes. These advances contributed to
identification and re-association which otherwise was not possible.
From a dental identification standpoint, it was deemed a successful
operation with a majority of the identifications being of dental origin.
The enhanced ability to recognize and analyze restorative situations and
materials added another level of certainty in victim identification. One
particular identification could not have been made without this
knowledge. Fragmented specimens existed that may have been deemed
unidentifiable through conventional clinical and radiographic comparison
methods. Useful information from these previously unidentifiable
specimens could be gained through the use of advanced techniques.
A successful operation is based on the condition of the recovered
postmortem (PM) evidence along with acquiring meaningful antemortem
(AM) information. The two go hand in hand and the mission is driven by
collecting quality AM information. This operation also revealed that
there is an inverse relationship in the ability to make an identification and
the quantity and quality of the PM and AM information. Select cases
from this mission showed that as the quality of the PM evidence
degraded, from fragmentation and incineration, there was a need for AM
information that exceeded normal requirements to establish an identity.
Instrument Analysis, Victim Identification, Dental Records
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Flight 3407: Lessons Learned

Harry K. Zohn, DMD*, 150 River Road, Buiding B, Suite 2B, Montville,
NJ 07045; Raymond G. Miller, DDS, 122 Covington Road, Buffalo, NY
14216; and James J. Woytash, DDS, Erie County Medical Examiner
Office, 462 Grider Street, Buffalo, NY 14215
Upon completion of this presentation, participants will appreciate
the importance of forensic odontology in a mass disaster identification
effort, understand the importance of full body radiographs, recognize the
importance of altering work flow to optimize efficiency in a mass disaster
identification effort, and learn the procedural changes made during the
Flight 3407 identification effort which resulted in increased efficiency
This presentation will impact the forensic science community by
explaing why in a situation where family members have experienced
personal loss, it is critical to have an identification process that runs
efficiency and accurately in order for family members to have timely
closure.
On February 12, 2009, Continental Connection Flight 3407 left
Newark, New Jersey on route to Buffalo, New York. It never reached its
destination. The purpose of this abstract is to identify lessons learns from
the recovery and identification operation.
In the case of Flight 3407, odontology and finger printing were the
two most expedient forms of identification. DNA was also used to make
identification; however, the results took several days to several weeks and
incineration adversely affected the quality of the tissues for sampling.
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The recovery operation was completed in less than one week. The
processing of remains was completed in nine (9) days. The identification
operation started on February 13, 2009 and continued as an ongoing
process for weeks in an attempt to identify the victims. After all efforts
were exhausted 49 out of 50 victims were positively identified.
What made this operation run efficiently? In the early stages of the
identification process, a traditional process was followed with remains
being moved from one station to the next in a pre-determined series.
There were three (3) stations. Station #1 was full body radiology, Station
#2 was examination, and Station #3 was odontology. In Station #2, there
were multiple tables on which different forensic activities were
performed. Thus remains were moved from station to station, and within
a station, from table to table.
Moving a set of remains sequentially from station to station was not
efficient because at any given station the processing of an individual’s
remains could be delayed and thus the whole identification operation
would come to a stop. Some stations would take a lot more time than
others and in some cases, a station was not needed at all (i.e., there was
no finger print evidence or odontology evidence). Moving from station
to station in a predetermined series was therefore a very inefficient
process.
Moving from table to table within a station also required moving
remains from one table to another. For example, in Station #2 there were
3 tables. Table #1 was personal effects, photography, and finger printing.
Table #2 was pathology and Table #3 was anthropology and DNA. The
process of transferring each set of remains from one table to the next was
very time consuming and labor intensive.
To increase efficiency, teams of pathologists, anthropologists,
odontologists, DNA experts and Personal Effects/Photography started to
move from table to table. Remains, therefore, were situated in one place
while in Station #2. What eventually evolved during this process was a
triage system where teams of forensic professionals circulated through
the tables in Station #2. If there was, for example, dental evidence
present, a member of the odontology team would resect the dental
evidence, clean the dental evidence, re-bag the material and label the bag
as dental with the case number. The bag was placed with the rest of the
remains.
It should be noted that full body radiography was essential in this
triage process. Through the full body radiographs, the anthropologists
and odontologists could quickly identify dental evidence. This was
critical for two reasons. First as dental evidence was recognized, the
dental evidence was recovered and not displaced or separated from the
victim. Second, when the remains with the dental evidence bag reached
the odontology station, the exam, x-rays and charting took in a fraction of
the time. By triaging the remains in the exam room, if there was no
dental evidence for identification, the flow sheet would be signed by the
triage person and the remains would then bypass the odontology station.
The remains then moved immediately on to the next station. This also
worked very well for finger printing.
Forensic Odontology, Victim Identification, Flight 3407
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The Recovery and Identification of the
Victims of the 2008 Trinity County
Helicopter Crash

Anthony Cardoza, DDS*, 266-B Avocado Avenue, El Cajon, CA 92020;
and William L. Farrell, DDS*, 9461 Deschutes Road, Suite 2, Palo
Cedro, CA 96073-9763
After attending this presentation, attendees will understand some
principles of forensic dental identification as they apply to a small mass
fatality event involving victims with severely burned remains.
This presentation will impact the forensic science community by
serving as an example of the value of forensic dental identification when
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the remains are so severely charred that the resulting identification can
only be accomplished via dental records.
On the evening of August 5, 2008 a Sikorsky-61N helicopter with 13
people on board crashed deep in the mountains of Trinity County
California. The helicopter and its occupants had been participating in the
containment of the Buckhorn fire. They had just refueled and were
headed back to their U.S. Department of Forestry base in Oregon. Upon
liftoff the helicopter lost power and altitude. It’s blades struck a tree
causing it to freefall and crash land on its port side. Miraculously, four
people were ejected from the aircraft and survived but the remaining nine
passengers died on impact. The helicopter immediately burst into flames
and due to the inaccessibility of the crash site, the steep rugged terrain,
and the ignition of the magnesium metal in the aircraft engines, the fire
could not be extinguished. The fire was was allowed to burn itself out,
which took three days.
Once the fire had extinguished itself coroner’s investigators from
both Trinity and Shasta counties participated in the recovery of the
remains. The intensity and heat of the three day fire had resulted in a
crash scene of melted, twisted metal along with nine sets of co-mingled,
and cremated human remains. It took the investigators three additional
days, working on their hands and knees, in one hundred plus degree
temperatures, on the side of a mountain, to uncover, collect, catalogue
and bag the remains. According to one of the investigators, they would
uncover the spinal column remains and trace it up to the skull. Then they
carefully collected the skull and dental remains and bagged them
separately knowing that the dental remains were going to be key in
identification.
Trinity County has a cooperative agreement with its neighbor
county, Shasta, for use of its coroner’s facilities and staff so all the
remains, once collected, were transported to the Shasta County Coroner’s
office. It was at this time that the process of identification of the nine
decedents by means of dental records began. In addition, the Governor’s
Office of Emergency Services (OES) was contacted for activation of the
California Dental Identification Team (CalDIT). The OES arranged for
transportation of team members to Northern California. Drs. Anthony R.
Cardoza, Duane Spencer, and James Wood were asked to participate in
the event. A portable digital radiograph unit was also procured.
On August 13, Wednesday afternoon, the process of identification of
the nine decedents was started. Since antemortem dental records were
initially slow in arriving it was decided to sort out and process the nine
sets of postmortem dental remains first. Once the antemortem records
arrived, then the antemortem to postmortem comparisons would proceed.
The maxillas and mandibles were mostly fragmented and all were
calcined. The teeth were often missing postmortem and/or fractured with
no coronal portion recovered. The procedure was to sort out and
photograph the remains to determine which jawbone fragments
corresponded. The corresponding fragments would be bonded together
with cyanoacrylate. We then focused on piecing together the fragmented
dental remains though most were root tips only. Lastly, it was determined
which sockets the dental fragments corresponded with and this would be
confirmed both visually and radiographically. If in fact the fragments fit
then they were bonded with cyanoacrylate, if not, then the fragment was
removed and the process was repeated in a different area or different
fragment. It was during this step that the use of the digital radiography
equipment greatly expedited the process. The ability to radiograph an
area and see the picture in three seconds saved time and energy. By
Thursday afternoon, the postmortem documentation for all nine
decedents was complete.
Beginning on Wednesday August 13 and into the following month
antemortem radiographs were delivered to the coroner’s office. During
that time eight of the nine victims were positively identified by dental
records. Some identifications were accomplished by comparison of the
porcelain/metal crowns or root canals which survived the fire mostly
intact. Other comparisons were based on root morphology or the
relationship of the roots to adjacent bony anatomy. Only one decedent
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did not have antemortem radiographs available and coincidentally this
person was missing teeth eight and nine antemortem. Only one body
recovered had closed and healed sockets in the position of eight and nine
so because this was a limited population that decedent was signed off as
identified.
In conclusion, this tragic event serves as an ideal example of the
strength and value of dental identification. It was felt from the onset that
because of the calcined remains, no other forensic evidence could be
utilized to complete these identifications - so dental evidence ruled
the day.
Crash, Calcined, Odontology
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Dental Identification
Homicide Victim

of

a

Burned

Mark L. Bernstein, DDS*, Department of Diagnostic Sciences,
University of Louisville School of Dentistry, 501 South Preston Street,
Louisville, KY 40292; and Caroline Curtis, BS*, University of Louisville
School of Dentistry, 501 South Preston Street, Louisville, KY 40292
After attending this presentation, attendees will be able to list steps
taken to recover charred human remains in a careful and thorough
manner, and determine the effectiveness of dental identification after
attempted criminal concealment by burning, pulverizing, and scattering
of remains.
This presentation will impact the forensic science community by
showing how, in spite of the best efforts by criminals, thorough and
careful search for charred human remains can recover enough dental
evidence for identification following complete conflagration,
pulverizing, and scattering of evidence.
A 73-year-old retired reclusive millionaire living in a modest
subdivision in northern Kentucky was kidnapped, bound, forced to sign
over power of attorney and drugged. His body was driven 100 miles
away to a remote field near Indianapolis and burned in a fire fueled by
automobile tires, then raked and scattered and then transported to another
site. Among the debris at the first site, an anthropologist collected then
dry sifted the remains. Only one intact lower right first molar with an
occlusal amalgam was recovered along with multiple charred roots and
jaw fragments. These were individually bagged and tentatively labeled
according to likely tooth numbers. Antemortem periapical radiographs of
the putative victim were compared to the intact tooth. The radiographic
silhouette pattern of the amalgam was similar in both films as was the
anatomy of fused roots. The forensic odontologist requested another
search of the scene and a wet sift of remaining fragments. Additional
roots and jaw fragments were recovered including a critical specimen.
Lastly, a fine sifting of the crumbled material in a single bag holding a
molar fragment revealed another surprise. After the final collection of
root and jaw fragments, most teeth could be correctly assembled and
labeled and compared to antemortem films. The combination of specific
concordant features permitted a positive identification in what was
initially considered a seemingly hopeless case in which homicide and
person identification was intended to be well concealed.
Dental Identification, Burning, Homicide

F58

Forensic Odontology in the Aftermath of the
2009 Australian Bush Fires

Richard Bassed, BDS*, Victorian Institute of Forensic Medicine, 57-83,
Kavanagh Street, Southbank, Melbourne, 3006, AUSTRALIA
After attending this presentation, attendees will have a greater
understanding of the issues involved in the identification of victims of a
* Presenting Author

large bushfire, with particular reference to forensic odontology
techniques.
This presentation will impact the forensic science community by
serving as a reference for improving forensic odontology practice and
preparedness in dealing with mass casualty events.
On February 7 and 8, 2009, the state of Victoria suffered the hottest
temperatures ever recorded, with some parts of the state reaching 48◦C
and an average temperature of 46.4◦C (115.52◦F). Combined with hot
northerly winds reaching speeds of 130kpH, this resulted in the creation
of a firestorm which ravaged approximately 1 million acres and
destroying over 2,200 homes. The fire danger index on February 7 was
recorded at 180; an extreme reading on the same index is 50. There were
173 fatalities resulting from this disaster, 164 of whom were included in
the DVI operation mounted. Over the ensuing days and weeks 298
suspected human remains were admitted to the Victorian Institute of
Forensic Medicine (VIFM) for identification.
The Odontology team’s contribution to the Victorian Bushfire
tragedy involved the commitment of the totality of the forensic dental
resources within Australia, as well as assistance from both Indonesia and
New Zealand. In total, over 50 forensic dentists deployed to VIFM over
the operational period, and at the peak of the identification process we
had up to 20 dentists on site at any one time. The majority of the forensic
odontologists utilized in this operation had many years of previous mass
disaster experience. Many had been involved in both the 2003 Bali
bombings and the Boxing Day 2004 Tsunami, and so were well equipped
to deal with an operation of this magnitude.
The geographical scope of these massive fires, coupled with the
condition of many of the deceased, made both scene examination and
identification work very challenging. The odontology team worked in all
phases of this DVI process, from multiple scene attendances to assist
police with the complicated recovery of commingled and severely
damaged remains (Phase 1), to the mortuary where we conducted our
detailed examinations of the deceased (Phase 2). Dentists were also
heavily involved in antemortem data collection and interpretation (Phase
3). Once all antemortem and postmortem data had been entered onto the
computer program DVI Sys®, by Plass Data, the exacting task of
matching these records and providing identifications could begin.
Reconciliation is the culmination of our work, where we match
antemortem and postmortem findings in order to confirm the identity of
deceased individuals (Phase 4). Following the confirmation of identity,
our findings were then presented to the State Coroner in formal
identification boards.
The Victorian bushfire was the first disaster victim identification
operation where the odontologists worked almost exclusively with digital
information. To ensure accurate and error free handling of this
information, and subsequent high quality analysis, a series of new
standard operating protocols were developed. These protocols will prove
to be an invaluable tool for the management of any future incidents.
At the conclusion of the last identification board on the April 30th,
there had been some 140 dental reports generated, 65 of these being a
positive dental match, and 48 being probable matches. Dental evidence
was presented in all of the 19 identification boards, and odontologists
contributed to the evidence confirming identity in approximately 60% of
cases. The remainder of our reports dealt with non-human remains,
exclusionary reports, and reports on commingling of human remains. Of
the 164 individuals included in this DVI operation, 163 were positively
identified, with only one person for whom no remains were ever
discovered.
In all phases of this process odontologists worked closely with
mortuary staff, police, coronial staff, administration staff, IT staff, and
other scientific staff at VIFM including molecular biology, pathology,
and anthropology. This close cooperation enabled our work to proceed
with the greatest efficiency and resulted in timely and accurate
identifications. The remarkable conclusion to this operation was that out
of 164 people reported missing as a result of the Black Saturday fires,
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positive identification of 163 individuals was achieved, with only one
person for whom no remains were ever discovered.
Odontology, Disaster, Identification
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Dental Identification in a Massacre Case

was able to orient the initial identification and represented an added value
to the forensic approach. The support of the international commission,
harmonious work, and high scientific standards were essential to generate
confidence among the victims’ family members and the international
community at large.
Dental Identification, Massacre, Antemortem Information

Olga L. Barragán*, National Institute of Legal Medicine and Forensic
Sciences, calle 7a #13-62, Bogotá D.C., COLOMBIA
The goal of this presentation is to describe the dental approach
adopted by a team of forensic scientists who conducted the identification
of 11 individuals who were kidnapped and murdered by an illegal armed
group as a result of the Colombian domestic conflict.
This presentation will impact the forensic science community by
exploring how dental identification was completed on the 11 victims of a
guerilla massacre.
Twelve congressmen of the state of Valle del Cauca in Colombia
were kidnapped on April 11, 2002. After five years of captivity, eleven
of them were murdered.
As soon as the news on the victims’ death was published, family
members requested the bodies. A Commission of the ICRC was
appointed to undertake body recovery activities in the area. Additionally,
a commission of international forensic scientists was created to oversee
the forensic recovery process conducted by the Colombian forensic team.
The ICRC commission found obstacles due to the timeline
established by the armed group to return the bodies. Other constraints
were the topographic conditions and limited access to the area. The
deadline for delivery of the victims’ bodies was purposefully delayed by
the kidnappers. Additionally, the conditions of the terrain was a
significant limitation.
One week after the arrival of the forensic scientists in Cali, the
bodies were taken to the National Institute of Legal Medicine and
Forensic Sciences. The waiting time was used by forensic scientists to
conduct detailed planning in terms of management, logistic coordination,
forensic scientists’ roles, and detailed analysis of the victims’ antemortem
information, i.e., photographs, medical records, dental records, intra- and
extra-oral x-rays, myofunctional plates, retainer plates (after orthodontic
treatment), dental models, etc. Both medical and dental records were
supplemented by telephone interviews with treating dentists. Information
on every potential victim was published on a bulletin board at the morgue
as a tool to orient the identification process. Each piece of evidence was
analyzed jointly with the international forensic team. Informative
meetings with family members were carried out. The participation and
support of well-known international forensic scientists contributed to
build trust among relatives, who provided additional information and new
evidence for identification purposes.
The forensic identification process started after the 11 bodies were
inspected by the Technical Investigation Team (CTI). At the morgue,
forensic odontologists contributed significantly with identification tools
due to advanced decomposition of the bodies. Initial identification was
corroborated using formal odontoscope and fingerprint comparison. Two
forensic odontology teams were created for verification purposes. First,
a forensic odontologist of the National Institute of Legal Medicine
examined and described dental findings, followed by an odontologist of
the Technical Investigation Team who verified the records and minimized
potential error. Postmortem evidence included each and every dental
feature, positive and/or negative findings in bone and soft tissue, intraoral X rays and/or dental models. This presentation will describe each
one of the cases identified using odontology, as well as the evidence
supporting dental identification.
The conclusion of this effort was that adequate planning of how,
when, who, and where is an essential success factor and that antemortem
information weaknesses on potential victims may be overcome by a
detailed analysis of existing evidence. In this case, forensic odontology
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The Measurement of Open Apices of Third
Molars to Test Chronological Age in Living
Subjects Over 18-Year-Old

Danilo De Angelis, DDS*, Institute of Legal Medicine University of
Milan, via Mangiagalli 37, Milan, 20133, ITALY; and Roberto
Cameriere, PhD, Institute of Legal Medicine, University of Macerata,
Italy, via don Minzoni 9, Macerata, ITALY
After attending this presentation, attendees will be able to evaluate
having arrived at a birthdate of 18 years of age in living subjects.
This presentation will impact the forensic community by
illustrating a new method to determine if an individual is 18 years of age.
This paper concerns a method for assessing adult age based on the
relationship between age and the third molar maturity index (I3M)
which is related to the measurement of the open apices of the third
molar. Furthermore, this method was compared to those based on
Demirjian’s stages G and H. The sample consisted of 906 caucasian
individuals aged between 14 and 23 years (53.6% females and 46.4%
males). Orthopantomographs (OPGs) were analyzed by two observers
and calibrated by means of the concordance correlation coefficient for
the reproducibility of the third molar maturity index (I3M) and k
statistics for reproducibility of the Demirjian stages. Probabilities of an
individual of being older than 18 years of age (adult age) were derived
using the measurements of the third molar maturity index (I3M). These
results were exploited to set a threshold value to assign an individual to
juvenile or adult age. A cut-off value of I3M=0.08 was taken. The
sensitivity of this test was 70% and specificity was 98%. Furthermore,
the proportion of individuals with a correct classification was 83%. The
results of the test showed a better specificity when compared to the
choice of stage G and a better sensitivity when compared to the choice
of stage H for adult age.
Age Determination, Third Molar, Forensic Odontology
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Age Estimation: Aspartic Acid
Racemization Utilizing Whole Teeth

David R. Senn, DDS, 18 Villa Jardin, San Antonio, TX 78230; J. Rod
McCutcheon, BS, Bexar County Medical Examiner’s Office, Forensic
Toxicology Lab, 7337 Louis Pasteur Drive, San Antonio, TX 78229;
Paula C. Brumit, DDS, 103 East Beltline, Suite H, Cedar Hill, TX
75104; Bruce A. Schrader, DDS, 9004 Francia Trail, Austin, TX 78748;
and Stefanie D. Seitz, DDS*, 8502 Blanco Road, San Antonio, TX 78216
After attending this presentation, attendees will be knowledgeable
of a method to estimate the age of unknown decedents based on the ratio
of optical isomers of aspartic acid in whole teeth or portions of whole
teeth that have undergone racemization. The goal of this study is to
develop a method of preparing and utilizing whole teeth for aspartic acid
racemization analysis so that medical examiners and coroners can apply
the method for more reliable and accurate age estimation. The age
estimations using this technique may provide the forensic community
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with more accurate estimations and smaller age ranges to help narrow
search parameters for matches between missing person and unidentified
body cases.
This presentation will impact the forensic science community by
providing medical examiners and coroners a method of preparing and
utilizing whole teeth for aspartic acid racemization analysis for more
reliable and accurate age estimation.
Age estimation using the dentition has long been useful to the
forensic community. Several methods, including primary and
permanent tooth formation, tooth eruption, third molar formation, and
the analysis of tooth morphology including the ratio of dentin to pulp,
have been utilized for age estimation. Tooth formation and development
is useful and accurate for age estimation for children from before birth
up to about the middle teen years. Third molar formation is only useful
for estimating ages up to the late teen years; after that, the third molar is
fully developed and no longer useful for age estimation. The ratio of
dentin to pulp is useful but like third molar development, is subject to
much variability and to fairly large age ranges. Alternatively, aspartic
acid racemization offers the possibility of age estimations with smaller
age ranges of +/- 3-4 years, according to some researchers.
Aspartic acid racemization is based on the natural conversion of an
amino acid that is present in many metabolically inactive tissues
including tooth enamel, dentin, and cementum, the lens of the eye,
vertebral discs and the white matter of the brain. Aspartic acid is present
at birth primarily in the levorotary or L-form. Some of the L-Aspartic
Acid will spontaneously convert, or racemize, to the mirror image
dextrorotary or D-form over time. Racemization is a chemical reaction
influenced by various factors including pH and temperature. Of the
amino acids, aspartic acid seems to racemize at a faster rate and is more
useful for age estimation. Using the ratios of L- and D-forms, it may be
possible to estimate the age of both living and deceased individuals
within a range of +/- 3-4 years.
Previous published studies detected aspartic acid using only dentin,
only enamel, or only cementum. The current project uses whole teeth or
portions of whole teeth. It is considered that this will simplify the
sample submission process and the pre-analysis protocol. Most earlier
studies used Gas Chromatography and employed a different method of
derivatization of the samples. The current project is focused upon
developing and testing the most useful protocols for detecting aspartic
acid from whole teeth using High Performance Liquid Chromatography
and Mass Spectrometry (HPLC/MS), then quantifying and determining
the ratios of the optical isomers. A database of L/D aspartic acid ratios
from persons of known age is concurrently created. This database is an
initial step toward the ultimate goal of gathering multiple profiles and
generating data utilizing teeth from many persons of known age. A
whole tooth from a person of unknown age may then be submitted,
tested, and compared with the database to establish a more specific age
estimation. The current status and implications of the ongoing data
collection and analysis will be reported.
Forensic Odontology, Age Estimation, Aspartic Acid
Racemization
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The Use of Computer Image Recognition
and Interpretation Software for Automated
Dental Age Determination – A Proof
of Concept

Kenneth W. Aschheim, DDS*, 44 East 67th Street, New York, NY 10065;
Allen Tannenbaum, PhD, Georgia Institute of Technology, Georgia
Tech/Emory, Wallace H. Coulter Department of Biomedical Engine,
Atlanta, GA 30332; and Arie Nakhmani, MSc, Technion, Raziel 44/2,
Haifa, 32495, ISRAEL
After attending this presentation, attendees will understand why
computer image recognition and interpretation software (CIRIS) have
been defined as programs that allow a computer to interpret visual
images and derive meaningful information from the data.
This presentation will impact the forensic community by
demonstrating how the use of Computer Image Recognition and
Interpretation Software (CIRIS) in forensic odontology could open the
door to numerous new applications. As an unbiased and repeatable
method of interpreting radiographs it will give the Department of
Homeland Security a valuable new tool for rapid dental age
determination. Furthermore, the ability to segment radiographs could
eventually lead to automated coding of victims of a mass disaster and for
more rapid method of identification by odontological means.
Computer image recognition and interpretation software (CIRIS)
has been defined as programs that allow a computer to interpret visual
images and derive meaningful information from the data. CIRIS systems
have been utilized in a wide range of applications from automate goods
inspection to autonomous navigation systems. Their use in homeland
security for real-time facial recognition and automated interpretation of
satellite data is well documented. Medical applications including
interpretation of chest radiographs and automated mammographic mass
detection are gradually entering wide spread use.
The application of CIRIS to forensic odontology has only recently
begun. These systems utilize a process known as image segmentation to
partition an image into multiple regions or segments based on similar
values of pixels. The purpose of segmentation is to simplify the image
information and more importantly to separate object from background
by defining object boundaries in a process known as edge detection.
This presentation will show a proof of concept application of an
image segmentation system to determine dental age based on a
computer’s ability to segment a panoramic radiographic image while
creating biometric data of the wisdom teeth utilizing a method known as
active contouring. Active contours or snakes may be regarded as
autonomous processes which employ image coherence in order to
identify and track various features of interest. These deformable
contours have the ability to identify various object shapes within an
image. Snakes have been utilized for segmentation, edge detection, and
shape modeling.
The goal of the project was to attempt to identify teeth within dental
radiographs and compare them to an image library. The methodology
utilized in the program combines both global statistical information with
local edge based information, and is thus very robust with respect to
noise and initializations. Once the contours have been extracted they
may be matched to a template library via various metrics in order to
obtain age estimation values based on data published by Demirjian,
Mincer, Senn and others.
Computer Image Recognition, Dental Age Determination,
Homeland Security
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Dental Age Estimation by Calculation
of Pulp/Tooth Volume Ratios Yielded
on Computerized Separation and
Segmentation of Cone Beam
Computed Tomography (CBCT)
Images

Hazha Star, DDS*, Patrick W. Thevissen, DDS, Reinhilde
Jacobs, PhD, and Guy Willems, PhD, Katholieke Universiteit
Leuven, School of Dentistry, Kapucijnenvoer 7, Leuven,
International B-3000, BELGIUM
After attending this presentation, attendees will better understand a
dental age estimation method based on the correlation between the
pulp/tooth volume ratio obtained from CBCT images and chronological
age.
This presentation will impact the forensic community with the
demonstration of a computerized method for pulp and tooth volume
calculation from CBCT images and the implementation of the attained
values for dental age estimation purposes.
Dental age estimation techniques are based on the developmental,
morphological, and biochemical age-related changes of teeth. Elusive
and multi causal changes of the pulpodentinal complex decrease the
volume of the pulp canal system during a lifetime. CBCT images permit
a non- destructive 3D registration of teeth and afford a tool for
computerized calculation of the volumes of a tooth and its pulp. The
goal of this study is to develop a dental age estimation method by using
the correlation between the ratio of these volumes and the chronological
age of the respective examined persons.
A subset of CBCT images was collected from the CBCT dataset of
the University Hospitals (Katholieke Universiteit Leuven). All images
were taken with the SCANORA® 3D (SOREDEX® Finland) and
exported as DICOM files. Optimal quality images of intact, maxillary
and mandibular, single rooted, fully developed and pathology free teeth
were selected from individuals of both sexes within an age range from
10 to 70 years. Pulp/tooth ratios of the investigated teeth are calculated
after semi-automated separation and segmentation of the CBCT images
in the Simplant® Pro 11.04 software (Materialize® Belgium).
Statistical analysis is performed to establish the relation between the
chronological age and the pulp/tooth ratio, and to test for observer bias
during the semi-automated separation and segmentation procedures. All
the specific results of this investigation will be reported and discussed in
detail.
Dental Age Estimation, Cone Beam Computed Tomography, SemiAutomated CBCT Separation and Segmentation
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Age Estimation by Pulp/Tooth Ratio in
Canines

Roberto Cameriere, PhD*, Institute of Legal Medicine, University of
Macerata, Italy, via don Minzoni 9, Macerata, ITALY
After attending this presentation, attendees will see results of the
research and an explanation of how the new method for age estimation
works.
This presentation will impact the forensic community by showing a
method for age estimation in adults.
Age estimation in adults is an important challenge both in
anthropological and forensic fields and apposition of secondary dentin is
* Presenting Author

often used as an age indicator. In recent papers, Cameriere et al. studied
the use of the pulp/tooth area ratio on canines as age indicators. The
present investigation was conducted to examine the possible application
of the pulp/tooth area ratio by peri-apical images as an indicator of ageat-death on a Portuguese sample. The statistical model was
subsequently compared with that obtained from a study conducted on an
Italian sample to establish whether a common regression model for both
Italian and Portuguese samples could be developed. The Portuguese
sample consists of 126 canines of males and 132 canines of females aged
between 20 and 84 years. They belong to the osteological collection of
Museum of Anthropology at Coimbra University. The Italian sample
consists of 114 canines of males and 86 canines of females aged between
20 and 79 years and was previously analyzed in [20]. It belongs to the
Frassetto osteological collection of Sassari (Sardinia) and are housed in
the Museum of Anthropology, Department of Experimental and
Evolutionistic Biology, University of Bologna. Statistical analysis was
performed in order to obtain multiple regression formulae for dental age
calculation, with chronological age as a dependent variable. Gender and
the pulp/tooth area ratio on upper (RAu) and lower canines (RAl) were
used as independent variables. ANCOVA analysis showed that gender
did not contribute significantly compared to the variables RAu and RAl.
The regression model for the Portuguese sample yielded the following
equations: Age=101.3 – 556.68 RAu when upper canines are considered
and Age=92.37 – 492.05 RAl when lower canines are considered. Both
models exhibited about 97% of total variance. The mean prediction
errors were ME= 2.37 years and 2.55 years respectively. Comparisons
between the previous equation referring to Portuguese sample and the
equivalent linear equations proposed by Cameriere et al. for Italian
sample did not reveal any significant differences between the linear
models. These results suggested a common regression model for both
Italian and Portuguese samples. The common regression models,
describing age as a linear function of RAu and RAl, yielded the
following linear regression formulas: Age = 100.598 – 544.433 RAu;
Age = 91.362 – 480.901 RAl. These models reflected 86% and 93% of
total variance respectively. The mean prediction errors were ME= 2.68
years and 2.73 years respectively.
Age Estimation, Forensic Odontology, Canine Pulp

F6

Bite Marks: Physical Properties of Ring
Adhesion to Skin

Sylvain Desranleau, DDS*, Clinique Dentaire Desranleau
Incorporated, 273 boul. Laurier, Mont St-Hilaire, J3H 3N8, CANADA;
and Robert Dorion, DDS, 1 Place Ville-Marie, Suite 11238, Montreal,
QE H3B 3Y1, CANADA
After attending this presentation, attendees will acquire a better
understanding of the factors influencing ring adhesion to skin.
This presentation will impact the forensic community by providing
scientific evidence and evaluation of different methods for ring adhesion
in addition to potentially affecting the ABFO bite mark guidelines.
A recent article[1] suggests that 87.5% of Diplomates of the
American Board of Forensic Odontology excise the bite site on
cadavers. It is also well documented that unsupported excised tissue
may shrink by as much as 50% or more.[2] In 1981, a method was
[3]
developed for ring fixation prior to tissue excision.
Several other
methods have since been proposed to minimise tissue distortion. The
scientific literature, however, reveals little supporting evidence for the
* Presenting Author

preferential use of one adhesive/suturing technique over another in bite
mark excision.
In August of 2007, a one week hands-on training course on bite
marks was held at the “Laboratoire de sciences judiciaires et de
médecine légale” in Montreal. This yearly session is part of an online
forensic dentistry course which incorporates theory and practice leading
to a certificate in forensic Odontology from the Faculty of Dentistry at
Mc Gill University since 2004. During this module, the “Dorion type 5
technique” was used for pig skin excision. It incorporates TakÒ
hydroplastic, mosquito fiberglass netting (screen), and cyanoacrylate
gel. A new method was adopted in preparing the pig skin which
involved the use of VeetÒ, a commonly used chemical depilatory. The
results were disastrous; almost all of the rings separated from the skin
during excision and the idea of experimenting on the physical properties
of ring adhesion to skin was born.
Ring detachment can be attributed to many factors including
temperature variations, ventilation, atmospheric humidity, body wetness,
and temperature as well as the cyanoacrylate’s physical properties not to
mention other chemicals.
However, little research has been
accomplished to scientifically demonstrate these hypotheses as clinical
experience prevailed.
The present task undertook the challenge of comparing
methodologies using specific instrumentation and software used in the
forensic area of ballistics with TriggerScan™ version 2.0.
The purpose of the first phase of this multi-level research is to study
the measurements obtained of the tensile stress needed to rupture the
bond between TAKÒ hydroplastic, the cyanoacrylate, and the pig skin.
The pig skin conditions varied from untreated and hairy to shaved with
and without different materials including soap, shaving cream; to treated
with ethanol, VeetÒ, etc. at room temperature, with
humidity/condensation/wetness removed, and with “fresh”
cyanoacrylate glue versus gel. The results give a clearer scientific
exposé of the physical properties of the various materials utilized and
their interaction.
In conclusion, by compiling and analyzing the precise
measurements, risks of tissue distortion during bite mark excision could
be significantly reduced by utilizing recommended techniques and
materials which could ultimately facilitate perpetrator identity.
References:
1, 2 Tissue Specimens: Invasive Analysis; Bite mark Evidence, Dorion
RBJ, ed., Marcel Dekker (CRC Press), New York, NY, 2005;
228-29.
3
Dorion, RBJ, Preliminary research on the preservation of traumatic
injury patterns. Canadian Society of Forensic Science. Hamilton,
ON., Aug. 1981; and
Dorion RBJ, Preliminary research on the preservation of
traumatic injury patterns. American Academy of Forensic
Sciences. Orlando, FL., Feb. 1982.
Bite Marks, Ring Adhesion to Skin, TriggerScan™
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Three-Dimensional Analysis and
Comparison of Human Anterior Teeth
and Experimentally Created Bite Mark
Depressions

Cristina M. Dalle Grave, DDS*, PO Box 986, Angel Fire, NM 87710;
Alex A. Da Luz Dos Santos, BCS*, Angel Fire Resort,
35 Vail Avenue, Unit 201, Angel Fire, NM 87710; Paula C. Brumit, DDS,
103 East Beltline, Suite H, Cedar Hill, TX 75104; Bruce A. Schrader,
DDS, 9004 Francia Trail, Austin, TX 78748; and David R. Senn, DDS,
18 Villa Jardin, San Antonio, TX 78230-2749
The objectives of this presentation are to: (1) describe a method of
digitizing three dimensional contours of human anterior teeth from
dental casts (models) and the depressions in leather experimentally
created by those teeth, (2) describe the development and use of
specialized software to accomplish metric and pattern analysis when
comparing the two sets of data, and (3) discuss the statistical analysis of
the comparisons generated by the software.
This presentation will impact the forensic community by creating a
method of comparing bite mark depressions to dental casts in threedimensions instead of the more common two-dimensional methods.
Hypothesis: The MicroScribe 3D Digitizer facilitates the
recording of accurate three-dimensional data information from both
teeth and the marks made with those teeth biting into an analogue of
human skin. The data recorded from dental casts and the depressions
created in the skin analogue can be analyzed and processed to create
three-dimensional dental profiles for the anterior teeth of that person and
for the depressions in the skin analogue. The two sets of data can be
critically compared by special software that facilitates metric and pattern
analysis.
Background: Johnson et al at Marquette University have proposed
a system to scan dental models to record two-dimensional and threedimensional features seen in the anterior teeth. This information can
theoretically be used to create a database of dental profiles.
Tooth depressions in human skin occur at bite infliction and remain
for varying periods of time when the person bitten is living. In the living
the marks may fade, disappear altogether, or become raised in an
inflammatory response. In deceased individuals the tooth indentations
in skin may remain until decomposition.
In the cases where the depressions made by teeth remain, a model
of the bite mark impression can be very useful for analysis. The
resulting model shows the curvature of the surface bitten, that may not
be apparent in two-dimensional photographs. Dorion (2005) stated that
the process of creating a 2D image from a 3D object leads to loss of
information.
Materials and Methods: Dental casts mounted on Hanau
articulators were randomly selected from a New Mexico population of
individuals between the ages of 20 and 50 years. Cowhide leather with
a single layer thickness of approximately 0.5cm was doubled to simulate
the folding of skin caught between upper and lower teeth in some bite
marks scenarios. The leather was wetted by soaking in water and
pressure was applied using the Reynolds Controlled Bite Force
Generator (RCBFG), a device. The Reid Bite Reader (RBR) was used
to measure the bite forces generated and to calibrate the RCBFG setting
required to consistently apply forces that created the teeth impressions
into the leather.
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Using the Immersion MicroScribe 3D Model G2X Digitizer,
information from both the bite mark depressions and the dental casts was
transferred to a computer using auto scan properties. The auto scan was
set to capture points at 0.5mm intervals. A systematic method for
digitizing from the first pre-molar to the opposite first pre-molar was
developed.
A sample of 50 bite mark impressions and 50 sets of dental casts
were digitized. The patterned injury tooth depression datasets were
entered as the unknowns and the dental cast datasets as the knowns by
the use of unique numbers into the database.
The developed software performed a 3D comparison using metric
and pattern analysis. Selected XYZ axis points recorded for each
individual tooth and each tooth depression in the bitten substrate were
analyzed. The analysis images were rotated into various orientations for
viewing and to facilitate analysis. The software compared any
individual point with another individual point and varying combination
of points. A threshold setting was applied in the software to allow the
display of all of the points, the most prominent points, and various
intermediate settings.
The software generated a report quantifying the statistical similarity
of the selected points. Indices of similarity were developed to indicate
the likelihood that tooth depression data and dental cast data are the
result of a cause-effect event. The dental data from the various models
was also compared to generate an index of similarity between different
data sets of teeth. This last feature may be used to augment, support, or
critically examine research into the uniqueness of the anterior human
dentition.
Results: The features of the incisal and occlusal surfaces from the
dental casts were transferred to the wet leather. The MicroScribe 3D
Digitizer is capable of recording accurate three-dimensional information
from both depressions created by teeth and the teeth that may have
created those depressions.
Blind testing with the bite mark and dental cast databases
eliminates some forms of expectation bias which is very important in
evidence based studies. The specificity and sensitivity was determined
by statistical analysis and were expressed in a ROC curve.
The new software facilitated precise metric and pattern analyses
that were valid for comparing two sets of data. To evaluate the reliability
of the software developed for this pilot study, larger sample tests and
clinical trials must be performed.
Forensic Odontology, Bite Mark, Three-Dimensional Analysis
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Forensic Odontologists’ Armamentarium
for Dental Identification in a Rural Setting

Pamela Jurgens-Toepke, DDS*, University of Illinois College of
Dentistry, 801 South Paulina, Chicago, IL 60612
After attending this presentation, attendees gain the knowledge to
construct a functional, well equipped portable tote that will give him/her
the ability to perform forensic identification in a rural Coroners office.
This presentation will impact the forensic community by helping
the neophyte rural forensic odontologist to compile a well equipped
portable tote that contains commonly used implements for performing a
dental identification.
At the conclusion of this abstract, the forensic odontologist will
have the knowledge to construct a functional, well equipped portable

* Presenting Author

tote that will give him/her the ability to perform forensic identification
in a rural coroner’s office.
Small communities often have a small coroner’s office that may
service several counties. The crime rate is usually lower in a small rural
town. Cases requiring a forensic odontologists’ expertise occur seldom
in small rural towns and counties. Small towns often have limited
resources. Odontologists may be responsible for their own equipment
when assisting in the identification of an unknown victim. The
following is a list of tools, forms, and photographic equipment that
should be standard fare for the rural forensic odontologist: mouth mirror,
explorer, cotton forceps, scaler, toothbrush, scalpel, rope wax, gloves,
mask, disposable lab jacket, and extra lighting such as a headlamp. A
headlamp, commonly used for camping is great for hands free extra
light. Employing a UV LED light illuminate composites, and make
them readily detectable. Scalers and toothbrushes clean off dried blood,
tissue, and debris from the teeth. Blood and tissue are often encrusted
onto the tooth surfaces and need to be removed so that the teeth and their
restorations can be evaluated. Rope wax can be used to hold an x-ray
film next to the teeth or for propping up jaw fragments on a table for
radiographing. Jaw dissection is necessary when the body is severely
burned, decomposed or in rigor, prohibiting the odontologist from
opening and examining the jaws. A Striker saw is commonly used to cut
and dissect the maxilla and mandible. Most coroner’s offices have these
saws available for the pathologist. If a Striker saw is not available to
dissect the jaws, a Sawzall can be employed. A Sawzall is a
reciprocating saw, commonly used for home construction and
remodeling. It is approximately 18 ¾” in length and weighs around 8lbs.
The ½ inch blades can be replaced as needed. The 15 amp Sawzall is the
most powerful version and can be purchased at a hardware store.
Garden loppers can be used to cut through the ramus of the mandible.
Lopper handles come in a variety of lengths. The standard lengths are
26-37 inches with a 3 inch cutting diameter. Longer handles afford the
operator more leverage. The blades can be cleaned and sharpened.
Once the mandible is removed, the removal of the maxilla is not always
necessary. When the mandible is removed, the maxilla is visualized.
Postmortem, antemortem dental charts, ABFO (American Board of
Forensic Odontologists) ruler, pens, pencils, and radiographic mounts
should be part of the forensic odontologists armarmentarium. Standard
dental charts can be employed or copies of antemortem and postmortem
charts can be copied from a variety of forensic books and manuals. If a
dental xray unit is available, periapical radiographs should be taken of
the full mouth or whatever fragments are available. If the body will be
viewed at a wake, then the jaws should not be dissected. A skull xray
can be ordered from the local hospital or through the morgue facilities.
Periapical radiographs are more diagnostic than a skull radiograph.
Superimposition of the right and left sides of the jaws occur when full
skull radiographs are taken. Intraoral cameras are used to photograph the
victims’ teeth, and also alleged bite marks. The ABFO ruler should be
in all bite mark photos along with the case number. Digital cameras are
ideal for downloading the images to a computer. The ADA Professional
Product Review stated that some dentists have found that Acclaim USB,
CDR USBCam2, and SOPOR 717 produce high quality images. WINID computer program is ideal for mass disasters. Antemortem and
postmortem dental charting can be entered into this program and then a
comparison is run by the program to match the records. Forensic
odontologists need to carry their own equipment when assisting small
rural coroners.
Armamentarium, Rural, Odontologist
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The Vampire Bites Back in Odontology
and Anthropology: Case Report of
Skeletal Remains in Nuovo Lazzaretto
Island, Venice

Emilio Nuzzolese, DDS, PhD*, Ambulatorio Odontoiatrico Nuzzolese,
viale J.F. Kennedy 77, Bari, 70124, ITALY; and Matteo Borrini, BA, via
del Mattone 17, Cadimare (SP), 19131, ITALY
After attending this presentation, attendees will learn about one of
few cases where a presumed vampire is analyzed from an odontological
and radiological perspective.
This presentation will impact the forensic community by showing
the importance of a taphonomic profile for forensic assessment.
Since the summer of 2006, the Archaeological Superintendent of
Veneto (Italy) has promoted research on ancient mass graves located on
Nuovo Lazzaretto Island in Venice. During the searches a large number
of fragmented and commingled human bones were found. The burials
were at different stages and are believed to be the remains of plague
victims from numerous outbreaks of pestilence which occurred between
the fifteenth and seventeenth centuries.
Among the remains, an unusual burial was found. The body was
laid supine, with the top half of the thorax intact, arms parallel to the
rachis axis, the articulations were anatomically unaltered. Both the skull
morphology and the dimensions of the caput omeris suggest the body
was female. A brick of moderate size was found inside the oral cavity,
keeping the mandible wide open.
Data collected by the anthropologist was used to generate a
taphonomic profile, which precluded the positioning of the brick being
accidental. Likewise, the probability of the brick having come from the
surrounding burial sediment was rejected, as the only other inclusions
found were bone fragments from previous burials in the same area. The
forensic profile was based conceptually on the “circumstances of death”
and concluded that the positioning of the brick was intentional, and
attributed to a symbolic burial ritual. This ritual confirms the intimate
belief held at those times, between the plague and the mythological
character of the vampire.
Vampires, or the “un-dead”, were in fact considered to be the cause
of the pestilence and during the exorcism it was usual to insert
something into the mouth to prevent mastication. Such individuals were
interred with the sudarium removed, and the mouth filled with a handful
of earth, a stone, or brick.
The taphonomic profile is presented together with the results of the
odontological and radiological analysis of the jaws and tooth fragments.
This case could well be the first “vampire” burial archeologically
attested with medico-legal, and forensic odontological analysis.
Cranial Trauma, Forensic Taphonomy, Dental Radiology
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An Alphabet Soup of Dental Databases

Sheila Dashkow, DDS*, 7675 Maple Avenue, Pennsauken, NJ 08109;
and Donna A. Fontana, MS, New Jersey State Police, Office of Forensic
Sciences, Forensic Anthropology Laboratory, 1200 Negron Drive,
Hamilton, NJ 08691
After attending this presentation, attendees will become familiar
with the dental community, as well as with the multiple dental databases
used in the recording of teeth and their restorations.
This presentation will impact the forensic science community by
displaying the importance and necessity of using a trained forensic
odontologist in the dental database documentation of unidentified and
missing persons.
The comparison of a missing person’s dental records, models, and
radiographs with the dental evidence from unknown remains has stood
the test of time as a means of positive scientific identification.
Antemortem dental records and dental x-rays are utilized on a daily basis
in the identification of unidentified human remains. These records are
obtained, generally by law enforcement from the family dentist of the
missing individual. In the United States, general dentists utilize the
Universal Coding System in their practices. Each general dentist also
has their own short hand or abbreviations which they use to describe the
procedures that they perform on a routine basis. For proper entry of this
information, a forensic odontologist, who is knowledgeable in the varied
nomenclature used by dental databases as well as the current dental
terminology used today, must correctly interpret the dental records.
At the present time, there are three different dental databases in use
for the documentation of dental records. These include the National
Crime Information Center (N.C.I.C.), National Missing and
Unidentified Persons System (NamUs), and WinID. Law enforcement
has been tasked to ensure that entries are made into N.C.I.C. Medical
examiners are encouraged to ensure that all unidentified remains are
entered into NamUs. Forensic odontologists using the latest dental
technology use WinID when charting dental information. WinID has a
function to translate its codes into the N.C.I.C. format. Each database
has a similar but unique coding system. Entries are made into each
database using specific letters to represent a unique dental term. The
letter code in one system does not always translate exactly into another
system. There is even a difference in some of the symbols used for
missing and unidentified remains in one of the systems. These multiple
coding systems challenge the forensic community handling unidentified
and missing persons to ensure the accuracy of the entries. In this regard,
it is imperative that a forensic odontologist trained and familiar with
each of these coding systems be involved and responsible for accurate
data entry and verification in the different databases.
In order to demonstrate the differences between dental databases, a
case study will be presented showing how one individual is coded using
each of the different databases. Based on an actual case, a missing
person’s unique dentition presents a challenge to the forensic
odontologist to properly enter information in each system. Some
features in this case such as veneers are considered to be routine dental
care. Some features such as the number and position of teeth are truly
distinctive.
Careful documentation of dental information by trained forensic
odontologists would not only ensure accurate dental coding but would
increase the number of individuals who could be identified.
Forensic Odontology, N.C.I.C., NamUs
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A Study of Familial Bite Marks: Can We
Discern Uniqueness?

Sheila Dashkow, DDS*, 7675 Maple Avenue, Pennsauken, NJ 08109;
Mary A. Bush, DDS, SUNY at Buffalo, B1 Squire Hall, 3435 Main Street,
Buffalo, NY 14214; and Peter J. Bush, BS, Laboratory for Forensic
Odontology Research, School of Dental Medicine, SUNY at Buffalo,
B1 Squire Hall, South Campus, Buffalo, NY 14214
After attending this presentation, attendees will investigate whether
familial dentitions that share common hereditary alignment patterns can
be distinguished following production of bite marks in human cadaver
skin. Attendees will appreciate how the distortion inherent in a bite
mark on skin can diffuse differences that are apparent by metric analysis
of the dentition itself.
This presentation will impact the forensic community by simulating
a closed population of potential biters who have genetically related tooth
alignment patterns.
Frequently the forensic odontologist is consulted to determine if
pattern injuries on infants and young children can be attributed to a
family member. Young children, specifically infants, are generally cared
for by a small circle of relatives. The caregiver group is most often a
closed (limited) population and may even include three generations from
a single family. In such cases the forensic odontologist is directed to
perform a complete analysis and documentation of the bite mark. After
excluding the possibility of a self inflicted bite mark, a comparison must
then be made against the dentitions of this closed group.
It is well known that physical characteristics are inherited from
parent to child. Hair and eye color, stature and facial structure are
obvious examples, but this also extends to dental alignment patterns. In
situations in which there has been no orthodontic intervention, there may
be similarities between the dentitions of parent and child that are
recognizable and distinct from the general population.
In this study, impressions were collected from varied family
groupings. Models were made of these impressions using dental stone.
Hollow volume overlays were produced from the models using the
Johansen and Bowers method. Metric analysis was performed on the
overlays of each familial set of dentitions and similarities in metric
dimensions and tooth angulations were noted. The models were then
mounted on vise grips that served as a biting apparatus.
Human Subject Review Board (HSRB) exemption was applied for
and granted for cadaver use in this project. The cadavers were obtained
following rigor mortis, were stored at 4 degrees C, and were unembalmed. The use of cadavers for such studies has been demonstrated
to be the closest model to living human skin. Bite marks were then
produced in cadaver skin using the familial models. As far as possible a
similar anatomical location was used for the bite sequences. The bite
marks were photographed immediately following the bite. The
photographs were sized 1:1 with the overlays and comparison of the
overlays to the bite mark was performed.
The first goal of this experiment was to determine if familial
patterns could be recognized in the dentition. The second goal was to
ascertain whether the similarities noted were sufficient to complete bite
mark analysis once the bite pattern was recorded in skin.
Familial similarity in dental alignment is potentially an issue that
the forensic odontologist should be concerned with in closed population
incidents. This study seeks to gain an understanding of the impact of this
issue in bite mark analysis.
Bite Marks, Pattern Injuries, Heredity
* Presenting Author
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The Response of Skin to Applied Stress:
The Influence of Force per Unit Area in Bite
Mark Analysis

Mary A. Bush, DDS*, SUNY at Buffalo, B1 Squire Hall, 3435 Main
Street, Buffalo, NY 14214; Raymond G. Miller, DDS*, 122 Covington
Road, Buffalo, NY 14216; Robert B.J. Dorion, DDS, 1 Place VilleMarie, Suite 11238, Montreal, QE H3B 3Y1, CANADA; and Peter J.
Bush, BS, Laboratory for Forensic Odontology Research, School of
Dental Medicine, SUNY at Buffalo, B1 Squire Hall, South Campus,
Buffalo, NY 14214
After attending this presentation, attendees will see the response of
skin to applied stress during bite mark infliction.
This presentation will impact the forensic community by
investigating how skin deforms during application of stress, allowing for
appreciation of distortional properties of skin.
Distortion is inevitable in a bite mark. Knowledge of how
distortion arises is important for the forensic odontologist. How skin
deforms in response to the applied stress of a bite is dictated by the
biomechanical properties of skin coupled with the 3-dimensional
properties of the skin and teeth.
There are many factors that influence how a bite distorts the skin.
They can be summarized into two main categories: those associated with
the biter and those associated with the victim. Some of the variables
associated with the biter include maximum anterior bite force, tooth
arrangement, sharpness, and the manner at which the bite is made.
These variables can be controlled in an experimental situation.
The more complicated set of variables are associated with the
victim, mainly the biomechanical properties of the skin and underlying
substrate. Skin is complex due to its non-linear behavior in response to
stress. Stress is the force per unit area of a material in response to a load.
Stress is generated in skin from the bite pressure on individual teeth
causing the skin to go into tension. In skin, the level of stress generated
from a bite is directly related to the applied bite pressure, the rate of
application, percent elongation, and the rate at which the supporting
tissue dissipates the load. These factors will directly influence when the
skin reaches its elastic limit.
As skin strains, its properties change. At low stresses, the skin is
fairly elastic. As stress increases, the skin becomes viscous, hence
causing the skin to stiffen. When the skin stiffens, further elongation is
limited. Since stress is expressed as force per unit area, as the contact
area of the dentition is reduced, stress applied locally to the skin
increases. Given the same biting force, a dentition with fewer teeth will
inflict more stress on the skin. This property has the possibility of
influencing the appearance of the dentition once impressed on skin.
Human Subject Review Board exemption was granted for this
project. Bites were inflicted on unembalmed cadavers after the passage
of rigor mortis on naked skin. The cadavers were stored at 4ºC, allowed
to warm to room temperature and any condensation on the skin was
removed.
Polyvinylsiloxane (PVS) impressions were taken of an individual
with an average class I dentition who served as the biter. The PVS
impressions, upper and lower dentition, were poured under vacuum in
low viscosity metallographic epoxy resin.
Multiple sets of epoxy models of the biter were created. One set
had a complete dentition. In the other sets, the teeth were systematically
removed in order to vary the contact surface area.

* Presenting Author

A custom biting apparatus was fabricated. This device articulated
the teeth into maximum intercuspation. The maxillary member had an
integrated force transducer to allow for constant monitoring of the
applied bite force. The bite force was generated by a clamping
mechanism to provide for a steady, controlled application of bite force.
The force transducer was connected by USB cable to a PC and the
controlling software allowed visualization of the force application rate
and maximum force attained.
The results were photographed with an ABFO ruler in place and the
distortion was assessed. This was accomplished via metric/angular
measurements (Johansen and Bowers method) and hollow volume
overlay comparison (Johansen and Bowers). Each photo was sized 1:1
and analyzed with image editing software. Each set of models was
scanned on a flatbed scanner, sized 1:1, hollow volume overlays were
constructed and metric/angular measurements were again obtained. The
area of the biting dentition was calculated with image analysis software.
Altering one single dentition allowed for comparative study of how
the force per unit area (stress) relates to a bite mark, as well as how the
biomechanical properties of skin alter at the moment of tooth contact,
thus allowing investigation of how distortion arises. This allows for an
understanding of the dynamics of the juxtaposition of the dentition with
the skin in bite mark analysis.
Bite Marks, Bite Mark Research, Skin
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The Relationship of Uniqueness and
Resolution in Bite Mark Analysis

Peter J. Bush, BS*, Laboratory for Forensic Odontology Research,
School of Dental Medicine, SUNY at Buffalo, B1 Squire Hall, South
Campus, Buffalo, NY 14214; Raymond G. Miller, DDS, 122 Covington
Road, Buffalo, NY 14216; Robert B.J. Dorion, DDS, 1 Place VilleMarie, Suite 11238, Montreal, QE H3B 3Y1, CANADA; and Mary A.
Bush, DDS, SUNY at Buffalo, B1 Squire Hall, 3435 Main Street, Buffalo,
NY 14214
After attending this presentation, attendees will know the extent of
resolution loss of the human dentition once it is impressed in human
skin.
This will impact the forensic community by demonstrating the
limitations of skin as a recording medium and the tools used to record
this transference.
Bite mark analysis may be simply described as the comparison of
the dentition to a bite mark, both of which are in the form of a dataset,
whether it be a photograph, scanned overlay, or 3D-dataset. With each
of these means of recording the subjects there is an inherent transform
factor that alters the data in some way.
The assumption behind this is that skin itself records the features of
the dentition. While it has been stated that skin is a poor recording
medium, many of the boundaries and limiting factors of this statement
have not been clearly defined.
With a recording medium such as photographic film, the smallest
object that can be resolved is determined by the camera’s optics and
ultimately by the grain size of the photographic emulsion. With digital
recording devices the resolution is similarly dictated by camera optics
but also by the physical size of each pixel sensor (not the total number
of pixels). While the spatial resolution of photography is good, the
limiting transform of photography in bite mark analysis is that the
resulting record is two-dimensional.
66

The advent of 3D laser scanners is promising, especially in the
presentation of data to a court, but costs can be prohibitive for high
resolution scans. The transform in these datasets is in post-collection
processing including data fusion and smoothing.
In bite mark analysis, the current and most often used method of
comparing suspect dentition to bite mark is to generate a hollow volume
overlay of stone dental casts using a flatbed scanner and image editing
software. If the scanner is set to 300dpi, then each pixel has a dimension
of 85x85 microns, therefore the smallest object that can be distinguished
in the resulting image is 85 microns. If a line of single pixel width is
used to create the overlay, then the human eye can readily resolve and
follow the changing positions of the line that delineates the overlay. The
human eye can typically resolve 80-micron particles, which enables us
to visualize small detail.
The observer can resolve small differences by simple visual
inspection of overlays from similar dentitions. Human pattern
recognition capabilities enable us to conclude that the dentition is unique
to at least a resolution of 85 microns. This conclusion, based on our
visual acuity, supports the intuitive premise that the dentition is unique.
However, a number of factors in the scanning process determine the
boundaries of the overlay lines. There are transform factors inherent in
the process of creating an overlay that effectively reduce the resolution
of the representative dentition.
In a bite mark, the defining edges of the bite pattern are much more
difficult to identify, even with clear indentations. This is further
complicated by the fact that there is inevitable distortion due to the
visco-elastic properties of skin and the 3-dimensional aspects of the
teeth and skin. This second transform factor due to the skin can be
greater than that of the scanning process and the two factors are additive,
combining to reduce the effectiveness of the comparison. Thus when
superimposing an overlay on a bite mark photograph the operator must
mentally apply an arbitrary distortion correction in order to ‘match’ the
dentition with the bite.
Human Subject Review Board exemption was granted for this
project. In the course of performing bite mark research using human
cadaver skin as the recording medium, situations were created which
demonstrate the concepts stated above. This will be illustrated through
comparisons of suspect dentitions and bite marks.
A loss of resolution on a millimeter scale can be anticipated once
the representation of the dentition is transferred to skin. Under these
circumstances, the level of uniqueness or resolution of measurement of
the dentition (85 microns in this example) becomes tested. This prompts
a reexamination of the oft-stated dual assumptions that the
representative dental cast is unique and that that uniqueness is
transferred to skin.
Bite Marks, Uniqueness, Resolution
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Use of 3-D Imaging and Mathematics in
Assigning the Probability of a Match
Between a Dental Model and a Bite Mark

Mihran Tuceryan, PhD*, IUPUI, 723 West Michigan Street, Room
SL280K, Indianapolis, IN 46202; Herbert L. Blitzer, MBA, Institute for
Forensic Imaging, 338 South Arlington Avenue, Suite 111, Indianapolis,
IN 46220; Li Fang, PhD, IUPUI, 402 North Blackford Street, LD270,
Indianapolis, IN 46202; Edwin T. Parks, MS, Indiana University, School
of Dentistry, 1121 West Michigan Street, Room S110B, Indianapolis, IN
46202-5186; Jeffrey A. Platt, DDS, IUPUI, 338 South Arlington Avenue,
Suite 111, Indianapolis, IN 46219; and Glenn Flora, MS, IUPUI, 723
West Michigan Street, SL 280, Indianapolis, IN 46202
After attending this presentation, attendees will be briefed on a way
to determine an objectively-based probability of a match of a bite mark
to a 3-D dental model.
This presentation will impact the forensic community by serving as
a key aspect of forensic odontology methods for identification based on
bite marks.
The process anticipated with this method is for the forensic
odontologists to prepare dental molds of the mouth of the suspect and
perform a physiological analysis based on observation and normal 2D
photography. In cases where it is believed that a match has been found,
and in which the bite mark has some definition, an additional test can be
conducted to estimate the probability that the proposed identification is
warranted. This is where the methods described in the current paper
come into the process.
Using a suitable 3D camera, a computer-resident model is made of
the suspect’s teeth. At first the model comprises several partial
representations of the full 3D object. Afterwards the separate partial
models are stitched together to give a full model of the top and all sides
of the model. A 2D rendition of the bite mark is also transferred to the
computer. The computer is then used to calculate the optimal alignment
of the bite marks to a cross section of the 3D dental model based on a
“distance” measurement which is a goodness of fit measure. The
process repetitively intersects the model with a plane at different depths,
angles of attack, and angles of rotation calculating the distance in each
instance. Optimality is defined by a distance measure that is minimized
over all possible cross-sections as well as all possible rigid 2D
alignments (translations and rotations) of the 2D bite marks contours and
2D cross-sections from the 3D model. The distance measure is then used
to estimate the probability distribution using a logistical model. The end
result is an estimate of the probability that the given teeth/mouth (as
represented by the dental mold) could have made the subject bite mark.
For this early phase study, dental molds of unknown “suspects”
were used. Artificial bite marks were created and photographed. These
images were then intentionally distorted digitally to represent various
levels of clarity typically seen in bite marks. The methods used to create
the images and collect the data will be described. In addition, the
methods of 2D-3D bite mark matching will be developed and detailed.
The statistical analytical techniques used in computing the probability of
correct match will be described and specified.
Finally data will be shown comparing the findings of forensic
odontologists and the computed probabilities. In 88% of the cases the
computed data was correct in assigning a relatively high probability.
Only one situation resulted in a bad assignment and that has been traced
to the way the distance measurement was made. Other than this

* Presenting Author

instance, the analytical methodology worked well and it is reasonable to
expect that such a process could be addend to bite mark evaluations to
increase their credibility to juries.
This was an early phase study and as a result, most of the effort
went towards developing the methodology. Only a limited sample of
molds and bite marks were available. It also relied on artificially
produced bite marks. Future work should include larger samples and
actual bite marks. Further work should also address improving the
distance measurements.
Bite Mark Identification, Odontology, Probability
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Role of Bite Mark Analysis in the Judicial
Investigation of an Attempt to Commit
Manslaughter: A Case Report

Patrick W. Thevissen, DDS*, and Guy Willems, PhD, Katholieke
Universiteit Leuven, School of Dentistry, Kapucijnenvoer 7, Leuven,
3000, BELGIUM
After attending this presentation, attendees will be informed about
the significance and the crucial consequences a bite mark examination
can have during a criminal investigation.
This presentation will impact the forensic community by
demonstrating the importance of utilizing bite mark guidelines of
scientific standard setting organizations during every step of the
evidence collection, analysis, and comparison of the evidence and the
reporting procedure within a bite mark investigation.
Bite marks on human skin surfaces are patterned injuries remaining
after the displacement of soft skin tissues by the hard tooth materials
during biting. The dermal pattern that remains is a reactive response of
the injured skin on a variety of factors depending on the victim, the biter,
all the involved circumstances during the biting act, and the moment of
registration. Appropriate scientific examination and analysis of
provided and gathered bite mark evidence can afford information putting
a criminal investigation on the right track.
In this presentation a soft tissue injury was found on the inner side
of the left arm of a woman, a victim of an attempt to commit
manslaughter. The victim declared that during the offense the suspect bit
on her arm while she was grabbing and holding off a knife clenched in
his fist. The suspect proclaimed not to have bitten firmly.
Almost eleven months after the facts, the investigation judge
requested a bite mark investigation, asking if the soft tissue injury was a
bite mark and if the bite was inflicted by the victim or by the suspect.
The presented bite mark investigation had to be performed on bite mark
photographs taken by a medical examiner the day after the crime event.
After signing a declaration of informed consent, a collection of dental
evidence on the victim and suspect was carried out by the appointed
odontologists. All the collected information was analyzed and blinded
to compare to a line- up of tracings following diverse methods by the
two forensic investigators separately. Before reporting the opinion,
consultations with other forensic odontologists were taken into
consideration.
It was found that the inflicted injury was a human bite mark and
with a high degree of certainty the victim could be excluded. The
suspect retained was the possible biter. The methodology followed
during this bite mark investigation will be demonstrated in the
presentation.
This case highlights the importance of the recognition of skin
injuries alleged to be caused by human teeth and the immediate consult
* Presenting Author

by forensic odontologists familiar with this specific investigation for
correct evidence collection, analysis, and comparison. The results
obtained in this case provided the crime investigating authorities new
evidence of probative value.
Forensic Odontology, Bite Mark Investigation, Criminal
Investigation
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Anatomy of a Brady Violation

Roger D. Metcalf, DDS*, Tarrant County Medical Examiner’s District,
200 Feliks Gwozdz Place, Human Identification Lab, Fort Worth, TX
76104-4914; and Robert G. Williams, DDS, 11661 Preston Road,
Suite 141, Dallas, TX 75230
After attending this presentation, attendees will see that Brady
violations can and do occur, and offer a cautionary tale for the expert
witness “caught in the middle” between the defense and prosecution.
This presentation will impact the forensic community by helping
the expert witness avoid being entangled in a potential Brady violation
(non-disclosure of exculaptory evidence).
In Brady v. Maryland, 373 U.S. 83 (1963), the U.S. Supreme Court
held that exculpatory evidence (i.e., evidence favorable to the defendant)
developed by the prosecution must be disclosed to the defense, if defense
counsel asked for it. A “Brady violation” is a violation of this right to
exculpatory evidence under the United States Constitution.
Some federal District Courts now require automatic disclosure of
exculpatory evidence; some District Courts, on the other hand, do not
require disclosure of Brady evidence if the defendant, using reasonable
diligence, could have developed the evidence himself. Through case
law, this holding has been further extended to require law enforcement
officers, as well, to disclose exculpatory evidence to the defense. Many
federal District Courts require Brady evidence be disclosed to defense
counsel within some specific period of time ranging between at the time
of arraignment up to within 28 days after the arraignment hearing.
Conversely, some federal District Courts hold that the exculpatory
evidence should be disclosed “...as soon as possible…” or “…before the
trial…” The Texas statute does not require automatic disclosure of
exculpatory evidence, and, further, the defendant “must show good
cause” for discovery of such material; but there does not seem to be a
specific time limit on when defense may ask for disclosure of
exculpatory material.
No federal District Court has a specific remedy for a Brady
violation—sanctions are fully within the discretion of the Court. Most
District Courts allow sanctions for both parties for general discovery
abuses. These sanctions may include exclusion of evidence at trial, a
finding of contempt, granting of a continuance, and even dismissal of the
indictment with prejudice. Texas statute generally, though, does not
allow the harsh remedy of dismissal to remedy a Brady violation.
In this instance, expert witnesses called by the prosecution
developed potentially exculpatory evidence during the course of a bite
mark analysis in a Texas capital-murder case. Through no fault of the
witnesses, and through no willful, intentional, or egregious act of the
prosecutor, this evidence was not transmitted to defense counsel in a
timely manner. When defense counsel subpoenaed evidence from the
prosecution experts (only 10 days prior to the trial!) and the evidence
was sent to the defense expert, the defense expert quickly realized that
defense counsel was not aware of all potential suspects in the case. One
of these suspects had not been excluded as a potential “biter” by one of
the prosecution’s experts. In this case, the Court granted a lengthy
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continuance to allow the defense expert adequate time to perform his
own thorough bite mark analysis.
Brady, Exculpatory, Evidence
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A First Bite Mark Case

Richard H. Fixott, DDS*, 6690 Southwest McVey Avenue, Redmond, OR
97756
After attending this presentation, attendees will be shown how to
apply bite mark training to prepare for a case and to review basic
principles of bite mark analysis.
This presentation will impact the forensic community by providing
an example of how to apply training to forensic odontology.
After several exciting AAFS or ASFO meetings, many become
frustrated by the lack of opportunity to use what is learned. This
presentation is an example of how one may use knowledge and skills
acquired during these meetings. My first bite mark case was a fabricated
exercise. A bite was made, examined, photographed, and preserved. All
suspects with access were located and evidence obtained. An initial
comparison based on general characteristics allowed exclusion of one
suspect. A more detailed analysis using individual characteristics
revealed good concordance with one suspect and poor concordance with
another. Faced with the comparison, the culprit confessed.
This bite mark comparison has been used effectively in presenting
the principles of bite mark analysis to both professional and lay
audiences. The presentation reviews gathering of evidence, preservation
of evidence, and different methods of comparison. Working with the
legal system can also be discussed. The case also provides an
opportunity to use and practice techniques learned during courses and
articles devoted to bite mark evidence.
Bite Mark, Forensic Odontology, Dentistry
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“With Friends Like These...” Revisiting a
Homicide Case Replete With a Bite Mark

Bruce R. Wiley, DMD*, Big Horn County Sheriff Department, 337
Greybull Avenue, PO Box 206, Greybull, WY 82426; and Robert C.
Byrd, DDS, PO Box 6789, Sheridan, WY 82801-7106
After attending this presentation, attendees will recognize the
importance of striving for perfection while gathering evidence in a bite
mark case. Attendees will also be introduced to an example of a
homicide case where the forensic odontologist might have been utilized
for more than merely identifying the perpetrator of the bite injury, as was
done in these proceedings.
This presentation will impact the forensic science community by
illuminating the fact that the forensic odontologist can be an important
adjunct of the crime scene investigation team.
Locating elk hunting camps in Wyoming is amongst the most
sacred of traditions for families, especially in the Big Horn Mountains.
Generation after generation has laid claim to and improved upon the
location of their family hunting camp, much as their ancestors had
“proven up” their familial homestead. Families and friends have thrived
in their celebrated, and much anticipated, annual treks up the sides of the
mountains to collect their game for the winter pantries; and several have
perished, never to return.
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David Lawrence Palan and Michael Thomas Fleming fast became
best friends when they first met while attending the same elementary
school in the second grade. For over thirty years, their families had
grown close as well, with hunting being only one of the many activities
in which they shared and unified their friendship. They had staked their
claim to the location of their camp many years prior to this noteworthy
hunting season and this particular hunting episode could well split the
families apart.
In October 1996 the annual ceremonial of pitching camp,
consuming vast quantities of beer, and surveying their assigned hunting
grounds for any and all signs of wildlife had commenced. Many hopeful
hunter friends attended during the previous days to erect the
encampment and had since returned home. These other eager game
seekers had employment priorities and awaited their time away from
their employment so that the hunting could be enjoyed at a later date.
On the evening of October 19, 1996, David Palan, Michael
Fleming, and Frank Fleming, Michael’s father, happened to pass each
other on the road leading to camp. Mr. Fleming was headed up to camp
after acquiring provisions in town. David and Michael were headed
down to the Hyattville Bar at the bottom of the mountain for a beer and
to watch an exotic dancer perform. Dad later testified that they had left
in good spirits.
Apparently, the combination of spirits imbibed at the local watering
hole and harsh words toward each other led to successive altercations
back at camp. Although Frank Fleming was sleeping in a camper
adjacent the camp tent, he reported hearing shouting by both David and
Michael, upon their return. Mr. Fleming stated that he went back to
sleep, concerned about the few short hours of sleep that remained prior
to awakening for their first day of hunting.
Apparently, the boys were only slightly inebriated, but their
derogatory insults and constant verbal chastising led to an initial
wrestling match outside the tent in the cold snow. David Palan testified
that he had Michael Fleming in a “scissors hold.” Fleming reportedly
tried “gouging out” Palan’s eyes, so Palan bit Fleming on the arm.
Tired and cold, the two returned to the tent to stoke the fire and
warm themselves. The verbal banter recurred while sitting next to the
woodstove. During the second wrangling a new .45 Ruger Blackhawk
single action revolver, reportedly securely holstered on David Palan’s
right hip, was somehow cocked and discharged. Michael Fleming
caught the bullet slightly above the left eye and was mortally wounded.
This case will be presented to expose the necessity of precision in
evidence gathering should the investigator be called to testify. In
addition, the investigators of this incident might have chosen to use the
forensic odontologist in interpreting the bite mark evidence in relation to
the potential crime. In this case, the odontologist was engaged primarily
to identify the perpetrator of the bite.
Bite Mark, Homicide, Investigation
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The Forensic Dental Articulator in the
Identification of Human Bite Marks

William Pace, DDS*, 344 - 15th Street, West Babylon, NY 11704
After attending this presentation, attendees will be made aware that
when a bite mark is inflicted, the maxillary or upper jaw, is related
anatomically to the lower jaw or mandible. Due to different sizes and
shapes of individual temporal-mandibular joints and jaw structure, this
affects the gross dimensions of the bite mark pattern.
* Presenting Author

This presentation will impact the forensic science community by
adding techniques in the identification or exclusion of suspects in bite
mark cases where DNA is absent or a few teeth are present in each jaw.
A forensic dental articulator is capable of detecting that anatomical
relationship. This new technique adds one more dimension in the bite
mark analysis. At present in bite mark analysis only the teeth in one or
both jaws are related to life size photos of the bite mark, in order to either
identify or exclude a subject.
Dental articulators have been used in dentistry to relate the
maxillary and mandibular jaws for the examination, diagnosis and
treatment of various dental disorders. A wax bite is taken on the patient
in what is called centric relation, which gives the anatomical relation of
the teeth when the mandibular condyles are allowed to move in the
maxillary fossa in the most distal and superior position, until the teeth
make first contact. A clinician will then mount the dental casts on an
articulator using the wax bite to relate the casts to each other. Centric
occlusion occurs when after the teeth make contact and then slide into a
position where the teeth make the most contact. During the movement
from centric relation to centric occlusion, the condyles change position.
It must be noted that this is an important clinical and forensic distinction.
As the jaws open the lower anterior teeth define an arc which is not a
circle because there is rotation and translation. So a fixed axis of
rotation articulator does not give the arc of closure and the change in
position of the condyles and subsequently the teeth. There can also be
protrusion of the lower jaw in opening and biting. Can a bite mark
examiner determine the amount of protrusion, if any, on a bite mark?
Dental articulators at present are not capable of recording the
rotation and translation in real time during the opening process because
of the mechanical limitations. The technique involved in getting an
articulator to perform in real time will be shown. Presently, dental casts
of the maxilla and mandible are mounted in centric occlusion in the jaws
of pliers to simulate the masticatory apparatus of the suspect. The
examiners hands are used to supply the force in making a bite into a
human, animal, or other material. As presented in the 2008 AAFS
meeting in Washington, DC, centric occlusion is not the relation to use
because the teeth during a bite never completely touch, if at all, so
centric relation is the proper mounting, with the proper vertical
dimension.
Additionally since machines have been developed that measure
human bite forces, the forensic dental articulator can now generate a bite
mark that is physiologically and anatomically correct.
The ability to capture the relationship between the jaws allows an
identifiable bite mark pattern of anterior teeth, when only a few are
present. Drag marks can be demonstrated and produced.
Forensic Dental Articulator, Bite Mark, Arc of Closure
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Three Bites and You Are Out

Richard R. Souviron, DDS*, Miami-Dade County, Medical Examiner’s
Office, Number One on Bob Hope Road, Miami, FL 33136
After attending this presentation, attendees will learn how trauma
can and will occur to a body after the fatal event. It may occur by the
first responders, at the hospital, in transportation to the morgue, or in the
morgue. Further, second and third opinions are not always valid.
This presentation will impact the forensic science community by
demonstrating how opinions can go astray when the circumstances of
the event and history are unknown to the odontologist. The problem is
* Presenting Author

compounded when a second or even a third expert agrees with the errant
opinion. If all the experts have all the facts and the evidence is
scientifically sound, a correct opinion should be independently produced
by all.
A differential diagnosis of a human bite mark requires more than a
photograph of the injury pattern in the morgue. The odontologist should
know the circumstances of the event. This should include the history,
the time from the event to the time the photographs were taken, and all
scene photographs of the victim. The scene photographs are important
to document body position, clothing, jewelry, and any object that may
produce a “pseudo” bite mark. In cases where first responders find the
victim alive, scene photographs of the victim are not going to be taken.
Photographs of the victim in the E.R. or recovery room are part of the
whole picture that the odontologist needs to determine whether the
injury pattern is a human bite mark or not. Cognitive thinking dictates
that all pertinent information be known before an accurate diagnosis can
be made. Common sense also plays a part in the odontologist’s
evaluation of a pattern injury to determine if it is a human bite and the
proper orientation. There have been mistakes in diagnosis of a pattern
injury as a human bite mark and then in the analysis and comparison to
a suspect. The systematic and scientific evaluation using common sense
and proper cognitive thinking will reduce or prevent mistakes. In
several cases where mistakes have occurred cognitive thinking was
replaced with emotional, irrational and unreasonable thought process.
Cognitive Thinking, Bite Mark, Odontologist
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Bite Marks, Bullets, and a Homicide
in Reno

Norman D. Sperber, DDS*, 6237 Caminito Telmo, San Diego, CA 92111
After attending this presentation, attendees will be able to recognize
good bite mark patterns. This presentation led to the conviction of an
individual – minutes before the expert was to testify.
This presentation will impact the forensic community by
illustrating the steps involved in courtroom preparation. Although the
maxillary arch was not as easy to visualize as the mandibular arch, the
similarity in both mandibular bite marks was striking. The defense
attorney was shown the three exhibits just before the expert testified.
On September 2, 2006, the Reno (Nevada) Police Department
responded to a call at a single-family residence. At 6:15 a.m., a medical
aid limited search of the home by investigators revealed a victim inside
her residence lying on the floor next to a bed, fully clothed. The
residence entry area, living room, kitchen, and master bedroom, where
the victim lay, were strewn with broken and bloody items, which
included clothing, lampshade, table, and a drinking glass. A .357
magnum revolver with expended casings inside was found on the
hallway floor adjoining the master bedroom. Moments before, a
defendant left the residence peacefully into Reno Police Department
custody, following an hour-long negotiation. Prior to these events, the
victim was last seen in Carson City alone at 2:00 a.m. The suspect, a
musician, was last seen in a dance hall, alone, at 1:30 a.m. The victim,
a professional singer, performed in Reno, Lake Tahoe, and the San
Francisco Bay area. Both the victim and the suspect shared the fourbedroom home. The defendant was known to have a video camera while
living at the victim’s residence. His video camera was found positioned
on a couch arm facing the master bedroom about five feet away with a
blue sheer cloth hanging from the ceiling. The camera view screen was
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activated and on when discovered. A household-gauge electrical
extension cord extended from an adjoining bedroom about eight feet
from the video camera. A notebook journal on the kitchen table had
handwritten entries, an excerpt which reads, “There are things you want,
including sexually, that I am flat out not willing to give at this time and
I’m uncomfortable living in a situation with that hanging over me.”
Next to his journal was a note written by the defendant reading “I’m
Sorry.” The other journal entry excerpts read, “Life is more difficult
with you living here.” “I’m lying here shaking again. You’re upset. I’m
upset. This is not a good situation. At some point in almost every day,
I’m paralyzed-afraid to do what I need to do for fear of upsetting you or
upsetting the balance”, and “If we’d spent ½ the time rehearsing that we
do fighting, we’d have a night’s worth of music.”
The victim’s autopsy revealed three gunshot wounds to her skull,
multiple bruises, and abrasions on her face, torso, and extremities.
Photographs of these injuries were provided by the Washoe County
Sheriff’s Forensic Science Division. The photographs revealed most of
the above noted injuries including two human bite marks behind the
right shoulder and back. In addition, there was an injury to one breast,
which authorities believed could have been a bite mark. It was
concluded that the mark on the breast was not a bite mark, so the
investigation was limited to the two bite marks on the posterior portion
of the victim’s body.
The following report was forwarded to Washoe County Deputy
District Attorney Bruce Hahn regarding the bite marks: “I have received
a number of color photographs as well as a CD from the Reno Police
Department and the Washoe County Sheriff of the victim in this case.
Specifically, I was asked to determine if bruised lesions on the left
breast, right shoulder, and back of the victim were human bites or not. I
also received dental models of Mr. Pullin. I do not believe that the breast
injury is a human bite. There are no arches (lineup of the teeth) or
anything that resembles the incisal edges of the anterior teeth.
Therefore, I will discuss the lesions found on the right back and right
shoulder.
Right Shoulder: This lesion is a human bite mark and it reveals
six maxillary (upper) teeth and seven mandibular (lower) teeth.
This bite itself is not ideal, because many of the marks are distorted
and do not show the details of some teeth. The suspect has a very
unusual alignment of especially the lower teeth. Although the tooth
marks in the skin are fuzzy, it is still possible to visualize the lower teeth
alignment. The same is true of the upper teeth. In this case, the unusual
position of his upper teeth can be seen in the photographs. Therefore, it
is highly probable that Mr. Pullin’s teeth caused this bite.
Right Back: In this bite the same discussion applies to the quality
of the bite. The lower teeth especially can be visualized in the bite mark.
The upper teeth are not visualized as well as the shoulder bite. In fact,
the central incisors hardly mark at all on the skin and the right side of the
bite mark has three or four teeth that are conjoined. It is not unusual for
the lower teeth to mark much better than the upper teeth. Thus, although
it is difficult to visualize the upper teeth in this right back area, this fact
is more than offset by the obvious relation of the lower teeth to the skin.
Therefore, it is highly probable that the suspect is responsible for this
bite mark as well. The rating system I use is as follows: (1) inconsistent,
(2) consistent, (3) probable, (4) reasonable dental certainty. If the bite
marks were more distinct, I would have used the term reasonable dental
certainty. However, I have only used that term three times, due to the
fact that the skin is not an ideal impression medium.” The comparisons
were made using tracings both electronically produced and by various
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hand-drawn methods. These tracings were almost identical. This
presentation will demonstrate the photographic images and the unusual
alignment of the suspect’s lower anterior (front) teeth.
Just before the odontologist was about to testify in the afternoon,
the “defendant simply plead straight up to the charge on file,” said the
Deputy District Attorney. Pullin, the defendant, faces a maximum
sentence of life without parole, and another life sentence for the use of a
deadly weapon.
Bite Marks, Pleading Out, Preparation
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Simulated Intraoral Digital and Film
Exposures (103) Using a Portable
Hand-Held Dental Radiation Emitting
Device to Determine Background (Scatter)
Radiation “Safe Zones” for Ancillary
Personnel Working in an Open Bay
Environment

Edward E. Herschaft, DDS*, and Robert A. Danforth, DDS, University
of Nevada at Las Vegas School of Dental Medicine, 1001 Shadow Lane,
Las Vegas, NV 89106-4124; and Ilya Pavlenko, MA, and Brian Rowsell,
BS, University of Nevada at Las Vegas, 4505 South Maryland Parkway,
Las Vegas, NV 89154-1042
After attending this presentation, attendees will understand the
importance of maintaining ALARA principles when using a hand held
radiation emitting device. The learner will be aware of the distances
required to maintain a safe zone to avoid scatter radiation exposure to
ancillary personnel from a hand held radiation emitting device.
This presentation will impact the forensic community by helping
clinical and forensic dental personnel assess the safe distances required
to reduce or avoid background (scatter) radiation exposure when a
portable, self-contained, cordless, hand-held dental radiation emitting
device is in use.
Exposure of ancillary personnel to background (scatter) radiation
while using a portable, self-contained, cordless, hand-held dental
radiation emitting device was determined while the operator employed
typical use scenarios during the exposure of 103 simulated digital and/or
film based dental radiographs at 0.25 seconds and 0.65 seconds
respectively. The study was conducted in an open bay dental clinic
environment, similar to what may be experienced in a morgue setting in
which ancillary personnel may inadvertently pass through an area in
which a radiation emitting device is in use. Background (scatter)
radiation was measured with three ion chamber detectors positioned at
three, six, and nine foot radii from the simulated oral cavity image plane.
Results of the exposures recorded at these locations were compared with
accepted, natural annual background scatter radiation exposure levels
(360mR / year.) The ion chamber located opposite the radiation emitting
source (Position No. 3) consistently received the highest readings.
Extrapolation and comparison of this data to annual background scatter
radiation levels of 360mR/ year indicated that an individual standing at
position No. 3 would have to be exposed to1260 procedures per year in
that position to receive 12.5% of the annual dose at 3 feet, 2.1% of the
annual dose at 6 feet, and 1.9% of the annual dose at 9 feet. Radiation
safety regulatory guidelines dictate that a six foot safe zone distance be
maintained to follow the principles of ALARA for occupational workers
when exposing dental radiographs. These findings will help clinical and
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forensic dental personnel assess the safe distances required to reduce or
avoid background (scatter) radiation exposure when a portable, selfcontained, cordless, hand-held dental radiation emitting device is in use.
Forensic Science, Radiation Safety, Portable Radiation Emitting
Device
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Root Morphology and Anatomical Patterns
in Forensic Dental Identification: A
Comparison of Computer-Aided
Identification With Traditional Forensic
Dental Identification

Dirk van der Meer, DMD*, Box 208, 3300D Smith Drive, Armstrong, BC
V0E 1B0, CANADA; Paula C. Brumit, DDS, 103 East Beltline, Suite H,
Cedar Hill, TX 75104; Bruce A. Schrader, DDS, 9004 Francia Trail,
Austin, TX 78748; and David R. Senn, DDS, 18 Villa Jardin, San
Antonio, TX 78230-2749
After attending this presentation, attendees will have gained further
insight into the reliability of dental radiographs for identification
purposes when restorations and coronal structures are not present. The
dependability of root morphology, trabecular patterns, sinus outlines,
and other anatomical features for forensic identification will be
discussed. The effectiveness and threshold limit of digital subtraction
software for determining similarity between antemortem and
postmortem dental radiographs is evaluated. The error rates for the
digital evaluations are compared with the error rates of forensic
odontologists comparing the same radiograph pairs by traditional visual
means.
This presentation will impact the forensic community by both
discussing the reliability of forensic dental identification when limited
antemortem or postmortem radiographic information is available and by
providing insight into the usefulness of a computer program to aid
forensic dental identification.
Because of the individuality of dental patterns, the resiliency of
dental structures to withstand extreme conditions, and the accessibility
of antemortem dental records, forensic dental identification plays an
important role in establishing the identity of unknown decedents. Dental
comparisons have played vital roles in victim identification following
multiple fatality incidents such as the September 2001 terror attacks, the
2004 Indian Ocean tsunami, and the 2005 Hurricanes Katrina and Rita.
Forensic dental identification can be an important identification method
in smaller scale cases which involve single or multiple fatalities
including motor vehicle crashes, smaller scale airplane crashes,
structural fires, and whenever decomposed or skeletonized bodies are
found.
Dental identification is a reliable and efficient method but often
relies on the uniqueness of individual features of dental restorations
compared between antemortem and postmortem radiographs.
Identification is more challenging in cases in which either no
antemortem dental restorations exist or no postmortem restorations
remain after events resulting in fragmentation or prolonged extreme heat
exposure.
Root morphology, bone trabecular patterns, sinus
morphology, or other distinctive characteristics are the primary
anatomical features used for comparisons in these cases. However, the
error rate for forensic odontologists performing visual identifications in
these cases has not been quantified. Studies by Clement, Dove,
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Anderson and others exploring the use of digital subtraction radiography
to aid comparison of dental radiographs have rendered favorable results.
Lehmann determined that cross covariance coefficient (CCC) was an
appropriate statistical tool when used with digital subtraction
radiographic comparisons. Flint et al used digital subtraction
radiography to determine that there was a significant difference in CCC
between images taken at different times from the same individual and
those from different individuals. A web based study by Sweet and Pretty
evaluated dental identification error rates and determined that comparing
digital radiographs via the internet was a valid, accurate and reliable
method. Clinical trials using actual forensic cases to test the usefulness
of subtraction radiography and the error rates for traditional visual
identification by forensic odontologists are needed. This is especially
true for those cases in which there are no restorations and when coronal
structures are missing postmortem and therefore not present for
comparison.
Coronal structures on antemortem and postmortem dental
radiographs from actual forensic identification cases were digitally
removed using Adobe Photoshop (version CS3). Each case was
represented by one antemortem and one postmortem radiograph.
Analysis of the radiograph pairs was performed on a Toshiba Satellite
notebook computer, using the Windows 98 operating system within
Microsoft Virtual PC on Vista Premium operating system. Software
used was UTHSCSA ImageTool Version 3.0 (developed at the
University of Texas Health Science Center at San Antonio, Texas).
Using the UT-ID plug-in module for ImageTool, each pair of AM-PM
radiographs was registered to adjust for varying projection geometries.
Subtraction radiography and pixel by pixel image comparison
techniques were applied to determine the cross covariance coefficient.
A web-based participant examination was designed (using
HostedTestTM, Irvine CA). Participating forensic odontologists
visually examined the same unregistered AM-PM radiograph pairs and
established one of the four American Board of Forensic Odontology
identification conclusions: positive identification, possible
identification, exclusion or insufficient evidence. The same images were
analyzed using UT-ID/ImageTool. Error rates for the forensic
odontologists’ visual identification were established and compared with
the error rates using the UT-ID/ImageTool computer-aided identification
method.
Identification, Dental, Computer-Aided
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Postmortem Assaults on a Variety of
Denture Labelling Systems

Ray Richmond, MPhil*, and Iain A. Pretty, DDS, PhD, Dental Health
Unit, 3A Skelton House, Manchester Science Park, Manchester, Lloyd
Street North, M15 65H, UNITED KINGDOM
After attending this presentation attendees will appreciate the
physical characteristics of a range of denture labeling systems and their
resistance to extremes of temperature and pH.
This presentation will impact the forensic science community by
highlighting the need for resilient, effective, and patient acceptable
means of labeling dental prostheses.
The value of natural teeth (and associated oral tissues) to forensic
dentistry is evidenced many times over in the dental literature. The
edentulous patient on the other hand presents a more perplexing problem
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as far as determination of identity is concerned. Whilst 16 -18 matching
elements are usually required for a positive identification by fingerprint
analysis, an appropriate number of comparison features for dental
identification has not yet been established, owing to the infinite number
of possibilities. Hence, in the case of the edentulous individual, the
marking of dental prostheses provides an opportunity to give the
anonymous/stereotype denture the uniqueness inherent to the natural
dentition.
Forensic organizations worldwide have recommended that dental
prostheses be labeled with at least the patient’s name and preferably with
further unique identifiers such as social security number etc. The
practice of denture marking has been conducted over many years and
several denture marking systems have been reported in the dental
literature. However, very little is known about the resilience of such
systems to conditions experienced in the majority of post- and
perimortem assaults.
The purpose of this investigation therefore, was to expose a
selection of denture labels (made from either paper, plastic, or metal) to
a series of hostile environments, simulating conditions in which bodies
may be found. One label included in the study was an RFID system
consisting of an electronic data carrier, generally known as a tag or
transponder. The tag consists of a torpedo shaped microchip with a
coiled antenna, measuring enclosed within an 8.5mm x 2.2mm glass
capsule.
The specimens were mounted into a 10 x 10 x 0.5cm block
manufactured from Poly methyl methacrylate acrylic (PMMA)
pink/veined denture base resin. One example each of the denture
identification labels were then placed into the block to a depth of 2mm
before being covered by clear self cure PMMA.
Postmortem assault conditions included:
● Burial of up to six months in acid soils of various levels of pH,
● Emersion in sea water for periods of up to 6 months,
● Emersion in fresh water for periods of up to 6 months,
● Emersion of up to 6 months in concentrated Milton
disinfectant,
● Freezing in temperatures of approximately -200C for up to
six months.
● Emersion in concentrated sulphuric acid for a period of
24 hours.
● Emersion in concentrated sodium hydroxide Na OH for
24 hours.
● Emersion in liquid nitrogen for a period of 3 minutes.
● Exposure to a naked flame until the specimen block caught
fire and was allowed to burn.
Results of the study indicate that the majority of the denture
labeling systems appear capable of withstanding a range common, and
not so common postmortem assaults. With regard to thermal insult
however, most performed badly with the exception of a label constructed
from stainless steel orthodontic band. However, the RFID-tag
performed above expectations in the majority of experiments.
Furthermore, its cosmetic appearance has proven most popular with
many patients.
Human Identification, Postmortem Assaults, Dentures
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Image Quality Assessment of Two Portable
Handheld Dental X-Ray Units for Forensic
Odontologic Applications

Patrick W. Thevissen, DDS*, Pisha Pittayapat, DDS, Reinhilde Jacobs,
PhD, and Guy Willems, PhD, Katholieke Universiteit Leuven, School of
Dentistry, Kapucijnenvoer 7, Leuven, 3000, BELGIUM
After attending this presentation attendees will be familiar with the
evaluation of radiographic image quality acquired on two different
image media being exposed by two portable x-ray devices.
This presentation will impact the forensic community by providing
knowledge of the quality of dental x-ray images acquired with a portable
AnyRay® and Nomad® unit in combination with CMOS and phosphor
plates. The image quality will be assessed comparing exposures
obtained with the fixed x-ray MinRay® device.
Dental radiography plays a major role in identifying unknown
human body remains. Comparing antemortem and postmortem dental
radiographs often results in establishing positive identification. Recently
developed portable dental x-ray units increase the mobility of the
forensic odontologist. They allow more efficient ad hoc x-ray work in a
disaster field, especially enabling direct digital management and
potential immediate matching when combined with a CCD/CMOS
carrier.
In this study in vitro dental x-ray images exposed by two portable
and one gold standard x-ray unit and captured on CMOS and phosphor
plates are evaluated on image quality. In total thirty samples containing
sound, decayed and restored extracted teeth, together with two
exemplars of teeth containing skeletal jaw formalin-fixed teeth including
the mandible were mounted with a radiolucent polyurethane spray foam
on blocks and plates. This allowed standardized and parallel
repositioning. A small silver cone includes the foam and serves as a
reference point for further measurement. X-ray images are obtained
with the MinRay® 60 kVp 0.14-22.4 mAs as gold standard x-ray unit
and likewise with two portable x-ray units the AnyRay® 60 kVp, 0.024.00 mAs and the Nomad ® 60 kVp, 0.023-2.277 mAs on Durr® Dental
phosphor plates and a Sigma® CMOS image medium. The effect of
object-image receptor distance was checked for a mutual length of 0.8
and 2.5 cm keeping the object- source distance constant at 20cm. For
each x-ray device all the available exposure times were run from low to
high in every different parameter setting and for each sample. The
acquired images were randomly presented to four observers for standard
image quality and forensic diagnostic parameter quality evaluation on a
4-point rating scale and statistical assessed. A pilot set up with phosphor
plate images acquired from gold standard and AnyRay® unit linear
measurement for forensic purposes were compared, and tested for interand intra-observer variability.
This study indicates the applicability of both portable x-ray units
regarding the overall image quality for forensic diagnostic applications.
In the pilot set-up significant differences in tooth length, pulp length and
root width were found, with enlarged dimensional measures for the
AnyRay module around 6%.
The feasibility of the tested portable hand-held dental radiation
emitting devices for forensic odontologic identification and certain
specific dental age estimation purposes is based on acceptable image
quality results and sufficient accuracy for particular forensic measures.
Human Identification, Portable Radiation Emitting Devices, X-Ray
Image Quality
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A Useful Case Study for the Cleaning of
Dentition for Forensic Odontological
Analysis

Lindsey Glock*, and Nicole A. Wall, MFS, College of Saint Mary,
Forensic Science Program, 7000 Mercy Road, Omaha, NE 68106;
Kenneth P. Hermsen, DDS, Creighton University, School of Dentistry,
2500 California Plaza, Omaha, NE 68178; and Cheslee T. Cornell,
College of Saint Mary, Forensic Science Program, 7000 Mercy Road,
Omaha, NE 68106
After attending this presentation, attendees will know the
composition of the material that collects on the teeth after death related
to decomposition and understand some of the difficulties in cleaning the
teeth of decomposed victims for accurate examination. They will also
be given specific recommendations, based on the results of the study, to
clean the decomposition products from the teeth.
This presentation will impact the forensic community by providing
forensic dentists practical information and products to quickly, safely,
and efficiently clean the decomposition material from the teeth of the
victims in a mass fatality incident to provide for accurate oral
examination.
Decomposition products were collected from the teeth of three pigs
and analyzed for chemical composition. Various available cleaning
products were tested for their ability to quickly and efficiently remove
the decomposition products from the teeth. Results indicated that the
disinfecting wipes, containing N-alkyl, dimethyl benzyl ammonia
chloride and dimethyl ethybenzyl ammonium chloride, proved to be
most efficient in removing the decomposition products.
In a mass fatality incident, accuracy and efficiency are both
essential elements for a successful operation.
For forensic
odontologists, removal of the products of decomposition from the teeth
of the victims is a time-consuming but important function. Removal of
the decomposed material is required for an accurate oral examination of
the victims. As esthetic dental restorations become less identifiable
clinically, the need for thorough removal of the decomposed products
becomes even more important. In the past, several agents have been
used to try to clean the material off the teeth. Among those that have
been commonly used are alcohol, sodium hypochlorite, and hydrogen
peroxide. Each of these have advantages, but all the commonly used
cleaners leave behind a greasy layer of material. In addition, the
products can be incompatible with one another. For example, hydrogen
peroxide can’t be used in conjunction with sodium hypochlorite, which
is one of the materials that can be used for decontamination, due to a
chemical reaction that causes formation of a significant amount of foam.
An ideal cleaning material used to remove the products of
decomposition should possess the following properties: commercially
available, easily obtained and stored, non-toxic, efficient for the task,
able to be used in unventilated areas, and be compatible with materials
used to decontaminate the remains.
The purpose of the study was to examine the chemical makeup of
decomposition and investigate various cleaning materials to determine
which one(s) most closely meet the desired properties. Three pigs were
sacrificed and allowed to decompose. The swine were varying aged
piglets, somewhere in the range of 1-2 months in age. The first one
weighed approximately 11.5 kg, measured approximately 80 cm, and
was buried approximately 2 ft underground. The second weighed
approximately 21.2 kg, measured approximately 92 cm, and was buried
approximately 2ft underground and the third weighed approximately
* Presenting Author

15.6 kg, measured 86 cm, and was placed above ground, secured within
a wire mesh screen cage.
When decomposition had progressed to the desired level, the jaws
were removed and a portion of decomposed material was removed for
chemical analysis. The teeth were then cleaned with various commonly
available cleaning products to test their efficacy and efficiency. The
cleaning materials were compared to isopropyl alcohol which commonly
has been used to remove the decomposition material in the past. Three
evaluators evaluated the cleaning efficiency (time and effort) and
efficacy (cleanliness) of the various products and rated them against the
alcohol control. Of the materials tested, the disinfecting wipes, which
contains ammonium chloride, proved to be the best in removing the
decomposed material. The disinfecting wipes met all the criteria for an
effective cleaning material.
Forensic Odontology, Decomposition, Mass Disaster
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Detection of Pit and Fissure Sealants Using
UV LED Light

Gerald Guzy, DDS*, 259 Kinderkamack Road, Westwood, NJ 07675
After attending this presentation, attendees will gain knowledge of
the usefulness of UV LED light in detecting the presence of pit and
fissure sealants during the forensic dental examination.
This presentation will impact the forensic science community by
demonstrating that the use of small, inexpensive, battery operated UV
LED lights can make the presence of pit and fissure sealants more easily
detected by the examining forensic odontologist.
The development of pit and fissure sealants has been shown to be
effective, efficient, and a safe method of preventing pit and fissure caries
in children. The increasing use of sealants will help to prevent the caries
process and reduce the need for invasive procedures such as amalgam
and resin based composite placement to restore dental caries.
Ultimately, this may prevent the need for more advanced procedures
such as endodontic treatment, extractions, crown and bridge, and
implant placement.
The caries free/restoration free individual is becoming more
common requiring the forensic odontologist to use anatomical
landmarks such as root size and shape and bone patterns for forensic
dental identification. Many of the caries free/restoration free individuals
have pit and fissure sealants which would be useful for forensic dental
identification.
Pit and fissure sealant materials are available as clear, opaque, tooth
colored, white, and tinted. However, sealants may be difficult to detect
visually, radiographically, or with a dental explorer and may be
overlooked during the forensic dental examination. Sealants applied to
permanent molars in six to eight year old patients may be significantly
worn and difficult to detect in a teenager or young adult.
UV light has been used in the evaluation of fluorescence of resin
based composite restorations. The fluorescent properties of resin based
composites when exposed to UV light has been studied and revealed that
some composites fluoresced brighter or darker than the surrounding
tooth. In addition, a small inexpensive battery operated UV LED light
was used in determining the presence of resin based composites in a
recent forensic dental identification of a severely decomposed body.
The purpose of this preliminary study was to evaluate the use of UV
LED lights at 365nm and 395nm for the detection of pit and fissure
sealants.
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A total of eighteen extracted noncarious nonrestored human molars
were used in this study. The occlusal surfaces were cleaned with a slurry
of oil-free pumice and water, and the teeth were stored in distilled water
until used. Sixteen different pit and fissure sealants from nine different
manufacturers were applied to the occlusal surfaces of sixteen different
teeth. Two teeth were left unsealed as controls. Eleven teeth had filled
sealants applied, and five teeth had unfilled sealants applied. The
sealants were cured with a Morita Jetlight 5000 LED curing light R. The
light output was measured using the radiometer built into the charging
base of the curing light. The light output was measured each time a
sealant was cured and was consistently greater than 900 mW/cm2.
Curing times were based on the sealant manufacturer’s
recommendations.
The teeth were then examined using standard overhead fluorescent
lighting, then re-examined in a darkened room using a Nichia 365nm 5
LED UV light R and a Inova X5 395nm 5 LED UV light R. These lights
were chosen because they are small, inexpensive, easily obtained, and
battery operated.
In general, pit and fissure sealants appear darker than the
surrounding tooth structure when illuminated with UV LED light due to
the absorption characteristics of the sealants as compared to the
fluorescence of the natural tooth. UV LED lights at 365 nm and 395nm
both enhance the appearance of pit and fissure sealants. The presence of
pit and fissure sealants was easier to detect using the 365 nm UV LED
light as compared to the 395nm UV LED light. The sealants appeared
darker than the surrounding tooth with the 365 nm light than with the
395 nm light.
The results of this study suggest that the use of small, battery
operated UV LED lights can be valuable in the detection of pit and
fissure sealants during forensic dental identifications; however, their use
does not preclude a thorough visual and radiographic examination.
UV LED Lights, Pit and Fissure Sealants, Forensic Odontology
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The “Transformation” of a Simple Case of
Identification Into a Complicated One

Valeria Santoro, PhD*, and Antonio De Donno, PhD, Section of Legal
Medicine - DiMIMP, P.zza Giulio Cesare n.11, Bari, 70124, ITALY;
Nunzio Di Nunno, PhD, via Guido Dorso 9, Bari, 70125, ITALY; and
Francesco Introna, PhD, Section of Legal Medicine - DiMIMP, P.zza
Giulio Cesare n.11, Bari, 70124, ITALY
After attending this presentation, attendees will see the importance
of compiling and filing dental and medical records, including
radiographs.
This presentation will impact the forensic community by
demonstrating how a simple case of personal identification can become
a hard case without complete dental and medical records.
Traditional methods used in forensic identification are based on the
comparison of antemortem (AM) and postmortem (PM) radiological
images, and they are often a valuable alternative to fingerprinting and
DNA analysis. In addition, radiological images are only of value in
making positive identifications in cases where there are AM images
available for comparison.
Dental identification utilizes general teeth, jaw, and orofacial
characteristics, as well as the specific features of dental work including
metallic or composite fillings, crowns, bridges, and removable
prostheses. Dental identification also takes into account the distinctive
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configuration of bony structures of the jaws (i.e., mandible and maxilla),
the presence and shape of teeth (including the roots), the configuration
of maxillary sinuses, and longstanding pathologies (such as prior
fractures and orthopedic procedures).
In this case the official consultants from the Court of Lecce, Italy
were asked to carry out all necessary procedures in order to establish
whether the skeletal remains of a subject found in the countryside in
2002, could have been those of a man who had been missing since 1989.
Anthropometric analyses established that the subject was a Caucasian
male, aged between 23 and 31 years. Among the useful elements
available, was a fixed circular prosthesis of very high quality and made
of porcelain-alloy.
Other useful elements were significant fractures (humerus, tibia,
and fibula), all of which had been mended using “surgical” screws.
Despite the presence of these elements, no antemortem radiographs
were available from the hospital where the subject had been admitted,
which could have positively identified the remains. Furthermore, when
the subject’s presumed dentist was contacted, he recognized the
prosthesis as his own work, but no paper or radiographic documentation
was available which could have provided absolute certainty as to the
subject’s identity.
In the end, because of the existence of a presumed brother of the
deceased subject in question, DNA extraction from pulverized bone
tissue was carried out for the purpose of comparing it to a sample of
blood taken from the presumed brother.
Because the presumed brother and the remains of the subject were
both male, investigation focused on the y chromosome. DNA typing of
the DYS391, DYS389 I, DYS439, DYS389 II, DYS393, DYS390,
DYS385, DYS438, DYS437, DYS19, DYS392 systems was carried out
on the samples. Amplification was performed using the Thermal CyclerDNA Gene Amp® PCR System 9700 (Applied Biosystems, Foster City,
CA), and the AmpFℓSTR® Identifiler PCR Amplification Kit (Applied
Biosystems, Foster City, CA).
Analysis of the amplified allele fragments was performed by
capillary electrophoresis. Identification of the genetic features of the
samples, related to the DNA polymorphisms investigated, was
performed by using an allelic ladder which included the major
Caucasian variations. The results showed compatibility with nine out of
the eleven systems, thus confirming the identification of the subject.
Positive identification of the subject in question was ultimately
possible through DNA analysis. Notwithstanding the fact that other,
very convincing features were present on the skeletal remains, which
could have certainly made identification a much simpler task, the lack of
antemortem radiographic images did not allow for positive
identification. This case, in which many years had passed from the time
of the subject’s disappearance to the discovery of his skeletal remains,
stresses the importance of compiling and filing dental and medical
records, including radiographs. No regulations which require private
dental practices to maintain dental charts of patients currently exist in
Italy. As a result, dental records are often non-existent and when they do
exist, their quality is often very poor and of little use.
Personal Identification, Odontology, Case Report
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A Retrospective Analysis of the Forensic
Files at One of the Dental Faculty Archive
in Turkey

Humeyra Kocaelli, PhD*, Istanbul University, Istanbul, TURKEY; and
Feryal Karaman, PhD, Istanbul University Institute of Forensic
Sciences, Cerrahpasa, Istanbul, TURKEY
After attending this presentation, attendees will see the importance
of forensic odontology during the dental education.
This presentation will impact the forensic science community by
showing that forensic science will take more importance in coming
years.
In this study, 870 files have been searched at Istanbul University
Dentistry Faculty which were saved at the Faculty Dean’s archive
between February 22, 1984 and June 12, 2008. Among these files, 249
trauma cases, 104 malpractices, 304 files with missing documents, and
213 of other subjects (such as expert report requests, arrested person’s
health check requests, price and check up investigation letters among the
related departments, patient request and claims applications, etc) have
been found. Traumas consisted mostly of maxillofacial traumas, traffic
accidents, weapons, and other injuries. Most of the claims were
concentrated in prosthetic treatments, where surgical and orthodontic
treatments were followed in 104 malpractice cases.
During records review, it was realized that 285 of the 304 files with
missing documents were associated with cases before 1990. Filing and
properly retained documents were achieved with greater care after 1992.
Distribution of documents according to the related official departments,
revealed that requests and claims by the deans started from 1992 and
incremental increase seen by 2003. This increment may be related with
the ISO 2001 Certificate of Istanbul University Faculty of Dentistry that
was taken in 2004. Before 1992, investigative affairs generally took
place in police stations or by public prosecutors. As time passed, they
were transferred to the courts and this has increased since year 2000.
Fewer investigated malpractice cases were found in past years, but have
also increased since 2000. The reasoning is that patients may understand
their rights and also new laws regarding malpractice have been
implemented or revised.
During investigating the reports with missing documents, it was
discovered that the dentists did not have enough information and
knowledge in how to avoid malpractice affairs. In addition, they did not
have the knowledge for preparing a forensic report. Due to that reason,
we are recommending Forensic Odontology lectures should added to the
general forensic medicine lectures in dental curriculums.
Forensic Odontology, Forensic Files, Retrospective Study
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Radiographic Images of Dental Implants as
an Aid to Human Identification

Emilio Nuzzolese, DDS, PhD*, Studio Nuzzolese, viale J.F. Kennedy 77,
Bari, 70124, ITALY; Claudia Liuzzi, MD, Sezione di Medicina Legale,
Università degli Studi di Bari, Bari, 70100, ITALY; and Giancarlo Di
Vella, PhD, Sezione di Medicina Legale, DIMIMP, University of Bari,
Policlinico, piazza G. Cesare, Bari, 70121, ITALY
After attending this presentation, attendees will have an
understanding of the importance of identifying dental implants for
forensic purposes through their radiographic image with the aid of an
archive of radiographic dental implants images.
* Presenting Author

This presentation will impact the forensic community by
demonstrating how forensic dental radiology and human identification
can benefit the recognition of dental implant manufactures found in
forensic casework.
Dental prosthetic rehabilitation with fixed crown or
partial/complete dentures supported by titanium implants is a very
common treatment. There are a great number of implant systems of
different designs available on to dentists, distributed on a national and/or
international basis.
Forensic dental identification of an unknown decedent is a process
which involves taking X-ray images of jaws in order to reveal as much
information as possible about the deceased.
Forensic odontologists use, in fact, radiographic evidence to outline
a profile of the unidentified remains. Likewise, clues gleaned from the
type of implants used could also give direction, or narrow, the field of
the investigation. Because dental implants from the various producers
differ in shape and design, a variety of implant radiographic images must
be expected. However, a catalogue of radiographic images of dental
implants is not yet available.
The research began by collecting specimen implants from different
manufactures with the aim of creating an archive of radiographic dental
implant images. Fourteen dental implant manufactures replied sending
multiple implants of various designs.
Digital radiographs were taken of all the implants donated at 0º,
30º, and 60º of horizontal rotation combined with -10º, 0º, and +10º
vertical inclination relative to the radiographic beam and the x-ray
sensor, in order to mimic clinical situations. A total of nine images per
implant were taken and recorded in the archive.
The survey should be considered a work in progress, as the archive
has still to be enlarged. A worldwide radiographic implant image
database, including similar “cloned” implants, would be an enormous
help to both forensic odontologists and prosthodontists in identifying
pre-existing implants.
Dental Implants, Dental Radiology, Human Identification
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The Effect of Different Dental Coding
Methods on Victim Identification

Bradley J. Adams, PhD*, Office of the Chief Medical Examiner-New
York City, 520 1st Avenue, New York, NY 10016; Kenneth W. Aschheim,
DDS*, 44 East 67th Street, New York, NY 10065; Allysha P. Winburn,
MA, JPAC-CIL, 310 Worchester Avenue, Hickam AFB, HI 96853; and
Lawrence A. Dobrin, DMD, Office of the Chief Medical Examiner-New
York City, 471 East Westfield Avenue, Roselle Park, NJ 07204
After attending this presentation, attendees will explore the effects
of different dental coding methods when they are applied to the WinID
program. This study compares the resultant ranks generated with
detailed dental codes versus ranks generated with very simple dental
codes.
This presentation will impact the forensic community by presenting
evidence-based research on the effects of different dental coding
methods with WinID. These results will be of interest to forensic
odontologists working with mass fatality events and victim
identification.
The goal of any computerized dental matching software is to rank
potential matches between antemortem and postmortem dental data.
These rankings greatly assist forensic odontologists in the victim
identification process by providing them with a list of the most likely
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matches. This study examines the effects of different dental coding
strategies using WinID.
Dental case data were formatted in two manners: “detailed” and
“simple.” For the detailed format there were 34 possible codes for each
tooth, including / (no Information), V (virgin), X (missing), and 31
possible combinations for surface restorations (MODFL). For the
simple format there were only four possible codes per tooth / (no
Information), V (virgin), X (missing), or F (filled/restored tooth). In the
“detailed” system, all the surfaces with treatment were recorded. In the
“simple” format, any restored tooth received a code of “F” regardless of
the extent or location of the restoration on the tooth. A multi-surface
restoration in the detailed format might be coded as “MODF,” while in
the simple format it would be coded “F” (note that F in the detailed
format stands for “Facial” while in the simple format it stands for
“filled/restored.” Utilizing existing codes allowed different coding
methods to be evaluated by the WinID ranking algorithms).
Two distinct samples of data were utilized. The first set was
compiled from two large-scale dental health studies (NHANES and
TSCOHS) and was used to test the “ideal” scenario of accurate, up-todate, perfectly matched dental records. Although this dataset may not be
a realistic representation of a true forensic scenario, it does provide a
theoretical framework to observe the effect of coding strategies without
interference of outside factors such as data entry or coding errors. The
second dataset utilized the World Trade Center disaster dental data in
order to see if the trends observed with the “ideal” data were also
observed with real world “imperfect” data.
In order to simulate different disaster scenarios, the “ideal” data
was further divided into different groups. These groups represented
situations ranging from a small number of victims with relatively
complete bodies to a large number of victims with body fragmentation.
Fifty random records were selected as the postmortem sample. In order
to simulate postmortem fragmentation, three scenarios were created for
each “victim”: (1) intact body (28 observations), (2) fragmentary body
(14 observations), and (3) very fragmentary body (7 observations).
Antemortem samples were constructed to simulate varying disaster
population sizes of 50, 100, 500, 1000, and 10,000 individuals. This
system allowed trends to be observed based on varying numbers of
observable teeth and differing population sizes.
For the WTC test data, 50 postmortem cases were randomly
selected that had 14 or more dental observations present. These records
were compared against an antemortem database of 2,464 records. Any
record that did not contain dental information was excluded.
Utilizing WinID, rankings were generated for the 50 postmortem
cases using both the “detailed” and “simple” code formats. The number
of records that were tied with or better than the correct match was noted
for each case and each data format. Differences between the “detailed”
rank and the “simple” rank represented the effects of the coding format
(i.e., better, worse, or no change). Although this method produced
higher ranking numbers than an “absolute record number” system it
eliminates any bias introduced when multiple cases receive the same
ranking in WinID. In addition, sample data showed that “absolute record
number” ranks produced similar trends.
Results from the “ideal” data show that for smaller disasters with
less fragmentation there is little benefit in utilizing detailed coding. As
disaster size and fragmentation increase, ranking degradation occurs
when codes are simplified. The results from the WTC data support this
overall trend. Based on the large number of WTC victims, the “detailed”
coding format generally outperformed the “simple” coding format.
Obviously computer ranking systems, such as WinID, are only
tools to provide a starting point for forensic odontologists to make dental
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comparisons. Simplification of dental codes expedites the data
collection process and, based on ideal test data, appears to have minimal
impact on computer ranking in small to medium datasets and incidents
with few fragmented specimens. The major shortcomings of the simple
coding system are the loss of the ability to search for unusual restoration
patterns and poor rankings with high fragmentation/large population
scenarios. Future studies should explore whether the trends observed in
this study are also seen with other case data and with other dental
ranking programs.
Dental Coding, Victim Identification, WinID
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Cracking Coding Dilemmas in Missing
Persons Cases

Sheila Dashkow, DDS*, 7675 Maple Avenue, Pennsauken, NJ 08109;
Donna A. Fontana, MS, New Jersey State Police, Office of Forensic
Sciences, Forensic Anthropology Laboratory, 1200 Negron Drive,
Hamilton, NJ 08691; and Henry J. Dondero, DDS, 2 Emerald Drive,
Glen Cove, NY 11542
After attending this presentation, the attendees will understand how
the forensic odontologist can assist law enforcement in the proper
recording of the dental records of long-term missing persons.
This presentation will impact the forensic community by
highlighting the importance of the forensic odontologist in missing
persons cases.
This presentation will show how pertinent dental information
entered by the forensic odontologist can assist investigators in solving
missing person’s cases. The comparison of a missing person’s dental
records with the dental evidence from unknown remains has long been
recognized as one of the most reliable means of positive scientific
identification. The services of a forensic odontologist rather than the
family dentist should be utilized for recording missing person’s dental
records. The forensic odontologist is extensively trained to recognize
the subtle nuances in dental chart interpretation that, if recorded
erroneously, will cause a misidentification. The forensic odontologist
will also be aware of those rarely occurring anomalies that warrant
attention and publication to the appropriate agencies for securing victim
identification.
As of July 2, 2008, in New Jersey, there were 1,349 missing persons
entered into the National Crime Information Center (N.C.I.C.) database.
Of this number, only 133 missing person’s records include dental
charting. In contrast, dental charting has been entered on most
unidentified person’s records from New Jersey into N.C.I.C., if teeth are
recovered. This discrepancy can be attributed to the utilization of
forensic odontologist by the New Jersey County Medical Examiners that
do a forensic dental examination on the unidentified person. Because of
the low number of missing person’s records with dental, an initiative is
underway at the Forensic Anthropology Laboratory, Office of Forensic
Sciences, and New Jersey State Police, to use forensic odontologists to
chart, radiograph, and code the dental records of all missing persons. A
secure central repository for New Jersey long-term missing person’s
dental records has been established. This allows for accurate dental
entries to be made into N.C.I.C. and other national missing person’s
databases.
A recent case involved the discovery of skeletonized remains in
New York state, with a nearly complete dentition. All thirty-two teeth
were fully erupted and present except for #23, #24, and #26 that
appeared radiographically to have been lost through postmortem
* Presenting Author

avulsion. What was strikingly unique was the presence of two bony
impacted teeth found distal to the mandibular third molars.
Recognizing the importance of this information, the New York
forensic odontologist notified the New York investigating officer. After
explaining the rarity of the decedent’s dental condition, the odontologist
suggested contacting the New York State dental licensing department or
the New York State Dental Society to request their assistance by
emailing the description of the dental information to their list of dentists.
A New Jersey forensic odontologist, who remembered recently entering
a New Jersey missing person with similar dental charting into the New
Jersey centralized dental database, notified the New Jersey State Police
Forensic Anthropologist and the New York investigating officer. A
tentative identification was made by examining an emailed photograph
of the decedent’s panoramic x-ray. The local New Jersey law
enforcement agency was notified and the identification was confirmed
after the original dental film was brought to the Medical Examiner’s
Office and compared by their forensic odontologist.
Utilizing trained forensic odontologists in missing person’s cases
will allow maximum potential for positive identifications when
compared with unidentified remains.
Forensic Odontology, N.C.I.C., Missing Persons
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Blame Canada: Making Sense of
Cross-Border Missing Persons/Found
Human Remains Comparison Algorithms
and Data Entry Forms

Robert E. Wood, PhD*, Princess Margaret Hospital, 610 University
Avenue, Toronto, ON M5G 2M9, CANADA
After attending this presentation, attendees will become aware of
the problems and the proposed solutions when using antemortem and
postmortem dental data coded on Canadian forms as well as efforts to
create a system where the U.S. missing person’s forms and the Canadian
missing person’s forms and their corresponding postmortem forms can
effectively communicate with one another.
This presentation will impact the forensic community by making
people in North America aware of the profound differences in methods
used to code, input data, and make comparisons in National coding
databases. Further it will emphasize the importance of completing
postmortem and antemortem forms and images in a fashion that can be
coded with CJIS and the dental image repository respectively.
There are thousands of unidentified bodies in North America and
many more reported missing persons. There have been several
organizational attempts to match dental records of the missing persons
to those of found human remains. The problem is compounded by the
relatively porous border between the United States and Mexico and the
free movement across the Canadian / U.S. border.
All dental search programs depend on search algorithms that in turn
depend on reasonably accurate entry of antemortem dental information
from the charts of missing persons onto standardized data collection
forms and similar information coded onto postmortem data collection
forms. Accuracy is lost when information is coded by dentists that are
not trained to do so.
Currently, both antemortem and postmortem dental coding in
Canada are not uniform. Some geographic locales use a form that codes
only tooth present, tooth absent, tooth restored. Other geographic
locales use a form similar in part to the present U.S. NCIC dental coding
* Presenting Author

forms. In the latter, tooth surfaces restored are coded – in the former
tooth surfaces are not coded. Even within Canada there are areas where
antemortem coding uses surfaces of teeth as primary data points and
postmortem coding where tooth surface information is not used – and
vice versa. The problem is compounded by the use of the universal
tooth-numbering system in the United States and the federation dentaire
internationale F.D.I. in Canada and elsewhere. A solution is proposed
wherein one antemortem dental coding form and another postmortem
dental coding form that account for differences in dental nomenclature
may be used in Canada. This form is optically and informationally
similar to the existing NCIC forms and can be placed without
modification on the U.S. dental database. It also gathers all data required
by both jurisdictions. Examples of the forms will be provided and
sample data from the Province of Ontario’s existing found human
remains database will be presented. This last item could easily mesh
with the NCIC dental image repository.
Forensic Odontology, Unidentified Remains, Missing Persons
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Applications of the Implementation of a
Soft Tissue Thickness Data Base Into a
Flexible Statistical Model of Face Shape for
Computerized Forensic Craniofacial
Reconstruction Purposes

Patrick W. Thevissen, DDS*, and Sven De Greef, DDS, Katholieke
Universiteit Leuven, School of Dentistry, Forensic Odontology
Department, Kapucijnenvoer 7, Leuven, 3000, BELGIUM; Peter Claes,
PhD, Dirk Vandermeulen, PhD, and Paul P. Suetens, PhD, Katholieke
Universiteit Leuven, Herestraat 49, Leuven, 3000, BELGIUM; and Guy
Willems, PhD, Katholieke Universiteit Leuven, School of Dentistry,
Kapucijnenvoer 7, Leuven, B-3000, BELGIUM
The goal of this presentation is to demonstrate a computerized
semi-automatic 3-D forensic cranio-facial reconstruction tool. This
forensic application is based on a large scale database of facial soft tissue
depths of Caucasian adults and a flexible statistical model of face shape
used in computerized three-dimensional (3-D) craniofacial
approximations.
This presentation will impact the forensic community by presenting
a large scale database of facial soft tissue depths into a 3-D forensic
cranio-facial reconstruction tool which allows for specific correction of
gender, age, and body posture.
Mass communication of forensic facial reconstruction models in
unsolved identification cases can stimulate recognition by relatives and
may provide records to accomplish further comparative analysis. The
majority of the reconstruction techniques use earlier published facial soft
tissue depth charts collected on cadavers or in vivo. Traditional 3D
facial reconstruction techniques apply modeling clay or Play-Doh® on a
cast of the skull, approximating the estimated tissue depths at the
landmarks, and interpolating in between. Recent different computerized
techniques are evolved to obtain more objective 3D facial soft tissue
estimations. In this presentation the application of the implementation
of soft tissue thickness described by De Greef et al (2006) into a flexible
statistical model of face shape developed by Claes et al (2006) is
demonstrated.
De Greef et al performed in vivo facial soft tissue depth
measurements on 967 adult Caucasoids employing a user-friendly, fast,
mobile, and well validated ultrasound measuring device. Data of both
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sexes, varying in age and body mass index (BMI) were collected at 52
manually indicated facial landmarks. The “A-scan” industrial
ultrasound device was selected to perform the tissue dept measurements
because of its low weight, compactness, facile transport and its ability to
connect a 6mm diameter, 10MHz ultrasound transducer which can
easily be pointed to the landmarks during analysis. The repeatability of
the ultrasound measurements was tested on a subset of 33 volunteers and
their accuracy proved after comparing the ultrasound measurements and
the soft tissue thickness calculated from total head CT-scans on twelve
patients.
The computer-based combined flexible statistical model for
craniofacial reconstruction established by Claes et al requires the
achievement of a skin surface and tissue depths database, a statistical
face and soft-tissue depth model and a statistical model fitting
procedure. The skin surface shape of approximately 350 individuals
were captured with a mobile 3D photographic device, after measuring
thickness and marking the 52 soft tissue landmarks and registering age,
gender, and BMI of all the individuals. The constructed statistical facial
surface and soft tissue depth tissue model consists of a geometrically
averaged facial template together with a correlation-ranked set of modes
of principal variations or face-specific deformations that capture the
major changes or differences between facial outlooks and their skullbased landmarks in the database. The created elastic mask is
subsequently fitted to the external surface of the individual craniofacial
skeleton such that all the 52 landmarks of the mask fit the corresponding
target skull-landmarks and the estimate of the nose tip.
Multiple reconstructions of the same skull but with different
combinations of age, gender and BMI can be made within a few seconds.
More specific facial soft tissue changes during aging can be simulated.
The automatic adjustment or improvement of the model using face
specific modes of variation, results in unbiased and more realistic 3D
facial soft tissue reconstructions.
Human Identification, Facial Soft Tissue Data Base, Forensic Facial
Reconstruction

The two cases described in this presentation demonstrate the role of
the odontologist in the identification of persons who have died in
unusual circumstances.
The first case involves a missing young man who either fell or was
pushed to his death and remained undetected for some time even though
a thorough search of his neighborhood revealed nothing. The ultimate
discovery of his remains was not by investigators, but rather someone
looking for something else. He was found in a most unusual location,
almost a year after his disappearance. This individual was listed with
NCIC and featured on America’s Most Wanted.
The second case involves an alleged crime of murder linked to a
family dispute. An abandoned live baby was the first clue to the
disappearance of a young woman, yet no remains were discovered until
months later even after exhaustive searches of the area where
investigators suspected the remains to be. Even though a family member
claimed responsibility for the missing person’s disappearance, no
evidence of murder was found. A very bizarre family situation had
emerged from the investigation of this untimely death. This case is
particularly interesting because of the difficulty in obtaining antemortem
dental records in spite of postmortem evidence of extensive dental
treatment. The delay in securing adequate antemortem dental
radiographs compelled investigators to employ alternate methods of
scientific identification. The difficulties with the antemortem dental
record search and the unusual source of records associated with this case
will be discussed.
Dental Records, Dental Identification, Digital Radiography
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After attending this session, attendees will see the benefits of using
simple techniques along with a focused and organized approach to
victim identification in a mass disaster.
This presentation will impact the forensic community by
demonstrating the advantages of simplifying the odontology process in
order to expedite identification of mass disaster victims.
On the morning of August 27, 2006, Comair Flight 5191 crashed on
takeoff from Lexington, Kentucky bound for Atlanta, Georgia, killing 49
of 50 individuals on board. Only the co-pilot survived. The Chief
Medical Examiner of Kentucky activated the mass fatality team of
coroners, pathologists, anthropologists, and dentists.
Five local forensic dentists and a dental hygienist assembled at the
Medical Examiner’s facility in Frankfort, Kentucky, which served as the
temporary morgue. The Commonwealth of Kentucky has, as do most
jurisdictions, a mass fatality protocol that served as a template for action.
Each mass disaster presents unique challenges that necessitate
modifications in the management of the identification effort.
The identification process was conducted in the following manner:
The labeled, partly charred bodies were autopsied, then in
assembly line manner, delivered to the dental postmortem section.
Prosectors removed jaws while the dental hygienist served as a
clean-handed scribe, taking notes regarding the status of each body
and recording findings noted during jaw resection. Resected jaws
were placed in labeled bags and transferred to two dentists for

Hidden in Plain Sight and Who’s Your
Daddy: Cases of Interest to the Forensic
Odontologist

Allan A. Raden, DMD*, 814 North Delsea Drive, Glassboro, NJ 08028
After attending this presentation, attendees will be familiarized
with some unusual death circumstances requiring the services of the
forensic odontologist. Some useful tips for securing antemortem dental
records will also be provided.
This presentation will impact the forensic and dental community at
large as an example of record keeping that could challenge an
investigation. The use of DNA analysis will also be exemplified.
Occasionally, investigators have only half of the information
needed to complete an investigation. For example, an individual claims
to have committed a murder and hidden the body of his victim. Police
may charge the individual for his actions, but until the victim’s body is
recovered and scientifically identified, it may not be proved that a crime
has actually occurred. It could be months or years until all the pieces of
a case are brought together for proper resolution.
Another example could be a missing person where there is no
evidence of foul play. It is difficult to investigate a person who may
choose not to be found or may be well concealed by circumstances of
death.
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The Identification of The Victims of Flight
5191: Keeping It Simple

Mark L. Bernstein, DDS*, Department of Diagnostic Sciences,
University of Louisville, School of Dentistry, Health Sciences Center,
Louisville, KY 40292; and Corky Deaton, DMD*, 359-C South 4th
Street, Danville, KY 40422

* Presenting Author

photography and charting, following which the jaws were returned
to the body bag. A coroner accompanied each body at all times so
that no evidence was displaced. Meanwhile, the morgue personnel
used the flight manifest to contact victims’ families and treating
dentists for antemortem records. Since most victims were local
residents, area dentists responded rapidly and compassionately.
Antemortem records were charted on a form similar to the postmortem form.
The comparison section by and large did not rely on computers
or radiographs. Victims’ dentitions were intact. All victims were
adults and most had significant dental restorations. Antemortem
and postmortem records were divided into males and females
(about 20 of each); the remainder were those on whom gender was
not determinable. The most characteristic one or two findings in a
given postmortem record were targeted and searched for among the
antemortem records. Typically, this could be matched in less than
three minutes, allowing a tentative identification. The residue of
victims that had no characteristic match points because of
inadequate antemortem records or non-characteristic findings were
identified by making postmortem digital radiographs to correspond
with antemortem films.
Dental identifications were made on 47 individuals, most within
three days. Two individuals were identified on the basis of medical
findings and exclusion of all others. Oral findings at the time of
resection were also important in assisting the Medical Examiner with
determination of cause of death (fire, smoke inhalation or blunt force
injury).
This presentation will focus on the factors that allowed for
expedient identifications of the decedents:
● Preplanning and organization,
● Communication between and among sections,
● Size and nature of facility,
● Equipment,
● The concept of “Keeping it simple and focused.”
Simple, Organization, Mass Disaster
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The Norwegian ID-Commission in Thailand
After the Tsunami and a Critical View on
the Dental Examinations and Comparisons

Tore T. Solheim*, University of Oslo, Box 1109 Blindern, 0317 Oslo,
0317, NORWAY
After attending this presentation, attendees will acquire knowledge
about the Norwegian ID-commission and the principles used in the
dental registrations and comparisons. Also an understanding of the basis
for criticism of the computer reports and the difficulties of international
operations will be obtained.
This presentation will impact the forensic community by giving a
better understanding of how to make ante- and postmortem dental
reports and comparison reports on Interpol forms. Also a possible
quality improvement in the use of these forms as well as other types of
forms may be the goal.
The official Norwegian ID-commission consists of police, forensic
pathologists and forensic odontologists and is intended for identification
both in Norway and abroad when Norwegian citizens have perished.
The question of identity is resolved only when all three professions agree
and they should all sign the final ID-report. A total of 81 Norwegian
* Presenting Author

citizens were missing after the tsunami in Thailand on December 26,
2005. All were found and identified. Of these, 77 were examined and
identified by the identification team. The Norwegian team was sent to
Thailand on December 29th, joined the international team, and
participated in examination of all bodies including the transcription of
dental records to the computer program DVI System International from
Plass Data. The team also took part in the comparisons or reconciliation
as it was called in Thailand.
Dental records for missing Norwegian citizens were collected at the
Central Criminal Police Bureau in Oslo, transcribed into the computer
program, and all records and radiographs were digitally photographed.
The registrations and photos were transferred electronically to Thailand,
while the original material was kept in Oslo. This is the preferred
procedure; however, most countries sent the original material directly to
Thailand without translation into English and with the risk of loss. The
official reports from Thailand on the AM forms showed that dental
information from dentists were recorded in 64 cases, of which 11 had
only radiographs. A number of the missing Norwegians were young
children. Only 3 records had no radiographs, but in the majority of cases
(36) the radiographs were only bite-wings which may be suboptimal for
the identification process.
Postmortem registrations were made on printed forms and later
transferred to the DVI computer program. As one never knew who was
Norwegian or not, only a few were examined by Norwegian teams. The
remaining was examined by different teams of other nationalities.
Official dental reports from 76 individuals showed that in only 59 (77%)
cases was the name of the examining dentist indicated. Even worse was
that in an unknown number of cases, the dentist who transcribed the
information into the computer program was given as examining dentist.
The Interpol form F1 has a field where the condition of the body,
including head, teeth, and eventual injuries should be described. Only in
three cases was this field filled in and only by Norwegian dentists. There
was great variation in how the field was filled in or completed. When
many dentists describe sound teeth as teeth present it is imprecise. Field
91 in form sheet F2 was filled in only in 23 (44%) cases out of 52 which
could be examined. Often the only indication was child, young adult,
etc. Only Norwegian dentists had indicated age (e.g., approximately 20
years). Often these indications were almost exactly correct. Dentists are
extremely good at judging the age based on teeth; however, this ability
is not often utilized. In Norway, the age must be assessed visually in all
cases of dental identification.
The efficiency in the reconciliation could have been greatly
improved by better organization. For the missing Norwegian citizens
and according to the comparison sheets, 59 cases (77%) resulted in
dental identification established, while another 4 (5%) cases had the
dental identity conclusion probable. Here specific description of the
concordant detail that lead to the conclusion and eventual explanation of
possible excluding details should be given. However, in most cases,
only standard phrases were given and often only an excuse for bad
examining conditions. Excluding details were often not explained and if
to be taken seriously, no identification should have been made.
As a conclusion it can be said that in almost none of the cases
would the dental reports from Thailand have been accepted by normal
quality control in Norway.
This presentation may contribute to a better understanding of how
to make ante- and postmortem dental reports and comparison reports on
Interpol forms. A possible quality improvement in the use of these forms
as well as other types of forms may also be the goal.
Identification, Dental Forms, Tsunami
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Identity by Teeth: Odontological
Identification in Milano

Danilo De Angelis, DDS*, Cristina Cattaneo, PhD, Daniele Gibelli,
MD, and Marco Grandi, MD, LABANOF, Laboratorio di Antropologia e
Odontologia Forense, V. Mangiagalli, 37, Milan, 20133, ITALY
After attending this presentation, attendees will see the importance
of odontological methods in personal identification, through an analysis
of over 400 cases of unknown decedents examined at the medicolegal
institute in Milan.
This presentation will impact the forensic science community by
showing the importance of odontological methods of identification in
comparison with genetic testing.
The reality of decedents without valid identification is actually not
well known in Europe. The lack of information concerning the problem
of unknown decedents and the absence of common guidelines in order
to make easier the recording of data useful in personal identification
procedures are the main limits in the attempt at identification. In Italy,
as in other European countries, there is no official data on the quantity
of unknown decedents only in Milano in the last twelve years, 80
cadavers/human remains still remain unidentified. This is mainly due to
the lack of an antemortem and postmortem database concerning missing
persons and unknown decedents respectively. The Ministry of Internal
Affairs is drafting a law for this purpose but the project is only at its
beginning.
In theory, when a possible match is performed between an
antemortem and postmortem profile, then genetic testing, odontological,
and anthropological methods can be used for identification. Fingerprint
analysis is reliably and easily performed, but requires that the fingerprint
profile of the individual is recorded, which occurs in Italy only if the
subject is arrested by police forces. Genetic methods allow one to
perform a specific identification, but they need a parent in direct line or
DNA material from the missing person. Anthropological methods are
based on the comparison between bone structures and are easy to be
performed; however, with the frontal sinus comparison, the final result
is difficult to evaluate and cannot always supply a definite judgment.
Odontological methods are based on comparison between the dental
profile from the missing person and that of the unknown decedent. They
are easily performed and usually give satisfactory results, thanks to the
wide inter-individual variability in shape, position, pathologies and
treatment characteristics. This presentation aims at illustrating the
importance of odontological methods in personal identification through
an analysis of over 400 cases of unknown decedents examined at the
medicolegal institute in Milan. Since 1995 LABANOF, Laboratorio di
Antropologia e Odontologia Forense, has recorded data of unknown
decedents who underwent autopsy at the Insitute of Legal Medicine.
The number of unknown decedents between 1995 and 2007 amounts to
420 individuals, 3% of all dead people which underwent postmortem
examination during the period of observation (13814 subjects). Among
the 420 cases, 64% reached a positive identification, whereas 17% had
no name (others have “aka”s which have to be assessed by the police, as
in the case of illegal immigrants who give false identification). For the
cadavers identified which were badly preserved, odontological methods
were the most successful (25%), followed with anthropological ones
(23%) and then by DNA (5%). The reason behind this is that clinical and
non-clinical dental antemortem data is easily recovered and the methods
are quicker and cheaper. This presentation has therefore strengthened
the importance of odontological methods as a valid and reliable personal
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identification procedure. Four cases in particular are presented: the first
in which a skeleton found at the bottom of a lake could be identified only
by dental restorations visible in an antemortem thoracic x-ray; a second
case of a burned body where odontological methods cleared up a genetic
“error”; and two cases in which the decedent had no clinical dental data
but dental superimposition with an antemortem photograph was
successful in one case and visibility of restorations in non clinical
pictures came in useful in the other.
Forensic Odontology, Forensic Anthropology, Personal
Identification
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Where Oh Where Did the Maxilla Go?

Pamela Jurgens-Toepke, DDS*, 801 South Paulina, Chicago, IL 60612
After attending this presentation, the audience will consider the
limited number of forensic identification cases in which a mandible is
present and the maxilla is absent. The difficulty of identifying a victim that
has a mandible, but no maxilla and several missing teeth is greatly
augmented.
Attendees will extrapolate possible events that may have led to the
disappearance of the victims’ maxilla by studying the skull fragments for
markings, trauma, abrasions, perforations, and fractures. A forensic
odontologists’ primary goal is to identify a victim by studying their remains
and evaluating all accrued scientific data and observations. This
presentation will impact the forensic science community by aiding law
enforcement and forensic scientists in assessing trauma and resultant
markings on the skull bones and fragments.
A skull and mandible were found in the woods, under thick bushes
and vegetation. The skull had no soft tissue present. The Maxilla was
totally detached from the skull and absent from the death scene. All of the
facial bones, inferior orbital bones, and temporal bones were absent as well.
The sutures of the skull were slightly enlarged, if not fractured. There were
abrasion markings along the outer perimeter of the skull, which appeared
to be animal gnaw marks. There were no shot gun pellets or weapons found
at the site of the remains. There are two hypotheses’ that can be suggested
from this unusual situation. One thought is that there was blunt trauma to
the front of the victims face, resulting in severe fracturing of the facial
bones. As decomposition engulfed and broke down the soft tissues, the
fractured facial bones separated. It was noted that abrasions consistent with
animal gnaw marks were present around the frontal, occipital, and orbital
bones of the skull. One possibility is that an animal gnawed and removed
the damaged maxilla, and deposited it at an unknown location. Another
hypothesis is that the victim was mutilated and the assailant removed the
maxilla. A third possibility is that an animal was able to remove the
victims’ intact maxilla with constant gnawing and tearing of the skull.
The skull and mandible were photographed, x-rayed, and studied.
The teeth of the mandible were charted on a postmortem dental chart.
There was postmortem tooth loss of teeth #21, 24, 25, 26, and 31. Tooth
#17 was a partial boney impaction. There were no dental restorations.
Police provided a list of possible victims. The list was from a missing
persons list. Antemortem records and x-rays were studied and charted on
an antemortem dental chart. Comparisons of the antemortem and
postmortem dental records were analyzed. Bone trabeculation and socket
structure were studied. A word search was conducted using the AAFS
library, searching for similar cases where maxillas’ were missing from
death scenes.
The victim was identified after antemortem records, x-rays, and
postmortem records were compared and contrasted with postmortem
records. The abrasion marks on the skull fragment were conjectured to be
animal gnaw marks. There were no cases found in the word search that
matched this case exactly. There was considerable literature regarding the
loss of the mandible as a result of animal activity.
The reason for the loss of the maxilla and maxillary teeth remain a
mystery. The most logical conclusion is that the victim had forceful trauma
to the face, which led to the maxilla being easily separated from the skull.
The marks on the skull were consistent with animal gnaw marks.
Forensic Odontologists, Maxilla, Animal Activity
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Skill Assessment System to Facilitate
Personnel Management of Forensic
Odontologists at Mass Disasters
Requiring Victim Identifications

Harry K. Zohn, DMD*, 150 River Road, Building B, Suite 2B, Montville,
NJ 07045; Sheila McFadden-Dashkow, DDS, 7675 Maple Avenue,
Pennsauken, NJ 08109; Mitchell M. Kirschbaum, DDS, 223 West Main
Street, Suite 4, Boonton, NJ 07005; Lawrence A. Dobrin, DMD, Chief
Forensic Dentist, Office of the Chief Medical Examiner - New York City,
471 East Westfield Avenue, Roselle Park, NJ 07204; Kenneth W.
Aschheim, DDS, 44 East 67th Street, New York, NY 10021; Howard S.
Glazer, DDS, Office of the Chief Medical Examiner, 810 Abbott
Boulevard, Suite 302, Fort Lee, NJ 07024; Daniel B. Levitt, DDS,
160-34 Willets Point Boulevard, Whitestone, NY 11357; and Cecile A.
Feldman, DMD, University of Medicine and Dentistry of New Jersey,
New Jersey Dental School, 110 Bergen Street, Newark, NJ 07103
Upon completion of this presentation, participants will understand
(1) the need for a shift or team captain’s ability to quickly assess the skills
of dentists seeking to assist in forensic odontology victim identification
efforts, (2) a proposed system for classifying forensic odontology skills, (3)
the potential for creating education partnerships between victim
identification teams and dental schools, the American Society of Forensic
Odontology and/or the American Academy of Forensic Sciences to
administer an educational qualification program and (4) the importance of
skill assessments in validating a dentist’s ability to be educationally
qualified as a member of an ID team.
During a mass disaster victim identification effort, there can be a need
for a large number of dentists with forensic odontology skills. For example,
during the World Trade Center identification effort, approximately 300
dentists participated. While participants needed to show completion of
forensic odontology courses, these qualifications did not enable team
captains to quickly or accurately determine a participant’s experience,
knowledge or skill level. The implementation of a Forensic Odontology
Victim Identification Skill Assessment System will impact the forensic
science community by facilitating this determination and enabling the most
effective utilization of personnel in the time of a mass disaster victim
identification effort.
The events of September 11, 2001 and Hurricane Katrina brought to
American soil the horror of terrorism and natural mass disasters. These acts
were of a proportion few imagined was possible. Hundreds of individuals
provided time and expertise to address the forensic identification needs.
Lessons learned from those experiences encountered during these disasters
conclude that more comprehensive planning and training would make
future responses more effective and efficient.
While there have been suggestions as to the content of forensic
curricula, none of these proposals have suggested educational
qualifications which would enable identification team captains to quickly
and fully recognize the level of competence of a community dental
practitioner or a non-board certified forensic odontologist presents with
during a mass disaster identification emergency. Knowing the skill levels
of dentists wishing to participate in large scale victim identification efforts
could greatly assist individuals responsible for ensuring the efficiency and
integrity of the victim identification process.
It should be noted that the proposed educational qualifications do not
equate to board certification. Board certification by the American Board of
Forensic Odontology requires proficiency and documented experience in
victim identification, bite mark analysis, as well as expert testimony. The
proposed framework only indicates that a dentist has completed
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educational programs and has successfully completed skill assessments in
victim identification.
Four educational qualifications, each corresponding to one of the four
teams normally organized in a mass disaster victim identification effort,
would be required in order for an individual to be educational qualified as
a Mass Disaster Victim Identification Forensic Odontologist. These
qualifications include: (1) Antemortem, (2) Postmortem, (3) Comparison,
and (4) Shift Leader & Field Teams. An individual who is educational
qualified for all four teams will be educationally qualified as a Mass
Disaster Victim Identification Forensic Odontologist when all four team
sub-qualifications have been completed. Normally, Shift Leader & Field
Team qualification would be the last qualification completed, with other
team educational qualifications being achieved in any order.
By establishing four educational qualifications, dentists can
participate based upon their skill level. Shift or team leaders would
immediately know the skill level of dentists who have achieved various
educational qualifications, thus minimizing time required to credential
team participants in a mass disaster victim identification effort.
To facilitate training for individuals wishing to achieve such
qualifications, dentists would be required to complete courses developed by
dental schools, the American Society of Forensic Odontology or the
American Academy of Forensic Sciences. Web based courses would
enable dentists to rapidly receive some of this training in the event of a
major emergency.
Educational qualifications would be based upon dentists passing skill
assessment examinations. Dental schools, the American Society of
Forensic Odontology and/or the American Academy of Forensic Sciences
would develop and administer these skill assessments. Assessment
mechanisms may include written examinations to confirm foundation
knowledge as well as hands-on simulation examinations such as resecting
maxilla and mandibular bones in a cadaver laboratory, taking photographs
and radiographs in a cadaver laboratory, completing ante- and postmortem
chartings and entering chart information into forensic identification
software (including the scanning of radiographs), and making victim
identifications using victim identification software.
This presentation will also report the status of a novel partnership
between the University of Medicine and New Jersey - New Jersey Dental
School and the New Jersey Disaster Victim Identification Team
(NJ-DVIT).
Victim Identification, Educational Qualification, Forensic Odontology
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Personal Identification by Morphometric
Analyzes of Intra-Oral Radiographs
of Unrestricted Teeth

Valeria Santoro, PhD*, Piercarlo Lozito, DDS, Antonio De Donno, PhD,
and Francesco Introna, MD, University of Bari, Section of Legal
Medicine - DiMIMP, P.zza Giulio Cesare n.11, Bari, 70124, ITALY
The goal of this presentation is to elaborate a biometric method for
personal identification, comparing digital intra-oral radiographs simulating
antemortem and postmortem data.
This presentation will impact the forensic community by underlining
the importance of the use of a morphometric analysis in odontological
identification.
Introduction: Routine means of identification includes visual
recognition, clothing, personal artifacts, fingerprints, DNA matching and
also skeletal and dental examinations.
In particular intra-oral radiology is an important tool for victims’
identification.
It is based on the comparison between antemortem and postmortem
radiographs, looking for individual distinctive features, such as
morphology and pathology of teeth and alveolar bone, and details of dental
restorations.
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Dental treatments, in fact, result in specific and individually
characteristic restorations, which for the most part are well depicted on
intraoral radiographs.
However, nowadays, preventive interventions have reduced the
number of dental restorations. The change in dental health status has
interfered with the discriminating potential of dental restorations, which is
apt to make conventional forensic dentistry less powerful.
In this way obtaining a positive match by using methods based on
manual comparison of intra-oral radiographs without restorations is more
difficult.
The aim of this study was to elaborate a biometric method for personal
identification by comparing simulating antemortem and postmortem digital
intra-oral radiographs, using a computer analysis of dental anatomical
structures.
Materials and Methods: The sample consisted of 140 digital intraoral radiographs (70 subjects) carried out by RVG using long cone
technique Rinn aim rings and bite-blocks.
In the application of this method, measurements were taken only on
inferior right first molars with no restorations.
From the beginning two points of the cemento-enamel junction
(CEJ1-CEJ2) were recognized for tracing the straight line that joins those
points; subsequently, at this line was carried the perpendicular from distal
cemento-enamel junction intersecting profile of distal root in the most
apical point (R1). From this point was carried the parallel to the straight
line connecting CEJ1 and CEJ2 intersecting profile of mesial root in most
external point (R2). Traced the straight line connecting R2 and CEJ2 the
diagonals of obtained quadrilateral were drawn; they locate radicular
furcation point (F).
Both passages - design drawing of the line and the acquisition of intraoral radiographs - were effectuated by digital systematic research using a
specific dental software.
After making a quality selection of the images, they were submitted to
morphometric analysis using dedicated software.
Following the operative protocol, 5 previously located reference
points were identified and marked by the software on every acquired intraoral radiograph.
The program then automatically supplies values of the absolute
distances, the relative distances, the shape factors, the moments, the
perimeter values and the areas of the triangles obtained by joining the
points. Six numerical sets were thus obtained for each image.
Statistical comparison was made of the sets by the linear regression,
determining the correlation coefficient
Cross-analysis was made on each of the six numerical sets obtained
from the 140 images (70 patients X 2), yielding 29400 comparisons (6 X
70 X 70) for heterologous correlations and 420 comparisons for
homologous correlations (6 X 70).
Results: Analyzes showed that the areas of the triangles, the shape
factors and the moments did not serve for identification purposes due to
overlapping, the maximum values for the correlation coefficient in the
heterologous comparisons being in the same range as those for the
homologous comparisons in a lot of samples.
On the contrary, cross comparison of the correlation coefficients for
the sets of absolute and relative distances, and perimeters showed that they
could potentially be useful, possibly in association with other analyzes, for
identification purposes.
The numerical results were:
• The correlation coefficients for autocorrelations for the absolute
distances was 0.9999
• The correlation coefficients for autocorrelations for the relative
distances was 0.9999
• The correlation coefficients for autocorrelations for the triangle
perimeters was 0.9999
• The correlation coefficients for heterocorelations for the
absolute distances was between 0.9855 and 0.9997
• The correlation coefficients for heterocorelations for the relative
distances was between 0.9783 and 0.9996
* Presenting Author

• The correlation coefficients for heterocorelations for the triangle
perimeters was between 0.9798 and 0.9996
The results indicate that:
• The section point for the output of comparison of the absolute
distances is 0.9997; higher correlation coefficients indicate
certain identification and lower values certain exclusion.
• The section point for the output of comparison of the relative
distances is 0.9996; higher correlation coefficients indicate
certain identification and lower values certain exclusion.
• The section point for the output of comparison of the triangle
perimeters is 0.9996; higher correlation coefficients indicate
certain identification and lower values certain exclusion.
Thus it can be concluded that if the comparison of two intraoral
radiographs yields a higher correlation coefficient than minimum threshold
for autocorrelation of the absolute distances, relative distances and triangle
perimeters, there is a clear identification.
Morphomemetric Analyzes, Forensic Odontology, Intra-Oral
Radiographs
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Use of UV LED Light as a Tool in
the Forensic Dental Examination of
Unidentified Human Remains

Gerald Guzy, DDS*, 259 Kinderkamack Road, Westwood, NJ 07675
The goal of this presentation is to highlight the value of inexpensive,
portable UV LED lights in determining the presence of composite
restorations during the forensic dental examination.
This presentation will impact the forensic science community by
demonstrating how the use of these small and inexpensive UV LED lights
can make the presence of tooth colored restorations more easily detected by
the examining forensic dentist.
According to the American Dental Association, the number of
posterior composite resin restorations placed by all private practitioners in
1990 was estimated to be 13,860,000. By 1999 that number had increased
by over 300% to 46,116,000. The decrease in the use of amalgam as a
dental restorative material for posterior teeth and the significant increase in
the use of composite resin in posterior teeth will undoubtedly complicate
the forensic identification of unknown human remains.
The increase can be attributed to the fact that dentists are doing more
conservative restorations; the adhesives that bond the composite to the
dentin and enamel are producing higher bond strengths. Color stability, and
wear resistance have been improved. Patients are more aware that there are
“white fillings” available and they are requesting them.
Determining the presence of an amalgam restoration during the
postmortem clinical examination, even in dentitions involved in fires is
relatively easy. Because the shade of the composite restoration often
matches the tooth so closely it can be overlooked during the postmortem
examination. Complicating this is the fact that the forensic odontologist
may be performing an identification in a location that he or she is not
familiar with such as a funeral home, a temporary morgue, in a tent, or
warehouse where the available lighting may make visualization more
difficult and the ability to thoroughly clean the dentition may be limited.
The use of UV lights to detect the fluorescent properties of composite
resins is known. The use of battery operated small UV LED lights in
forensic odontology is relatively new. This case will demonstrate to
forensic odontologists the value of these lights.
The partially decomposed remains of an adult male was found by
hikers. There was no wallet or other form of identification on or near the
body. There were no scars, tattoos, or other identifying marks present.
Fingerprints were obtained, but no antemortem fingerprints were on record.
During the initial clinical dental examination several composite restorations
were noted. These restorations closely matched the shade of the
surrounding tooth. A small UV LED light was then used, and several
additional composite restorations became visible. The radiographic
* Presenting Author

examination confirmed the presence of multiple composite restorations
which were detected by the UV LED light.
The local police department was notified of a possible missing person.
Good detective work allowed investigators to obtain the antemortem
radiographs and treatment records of a possible missing person. The
antemortem and postmortem radiographs and treatment records confirmed
that this was a positive identification.
The use of UV LED lights is not meant to be a substitute for careful
visual and radiographic examinations. However, with the increased use of
composite dental materials these lights can be valuable in identifying the
presence of composite resins that might be overlooked during the visual
examination or difficult to detect with radiographs.
UV LED Lights, Composite Restorations, Forensic Odontology
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Comparative Analysis of the Effects of
Heat on the PCR-Amplification of
Various Sized DNA Fragments
Extracted From Sus Scrofa Molars

Kelly A. Rees, MSc*, Bournemouth University, Fern Barrow, Talbot
Campus, Bournemouth, BH12 5BB, UNITED KINGDOM; and Margaret
J. Cox, PhD, Cranfield University / Inforce Foundation, Shrivenham,
Swindon, UNITED KINGDOM
After attending this presentation, attendees will learn that DNA from
sus scrofa teeth embedded in jawbone and from whole fleshed heads can
be amplified at high temperatures.
This presentation will impact the forensic community by
demonstrating an increased rate of success in DNA amplification compared
to previous research conducted on isolated human teeth and exemplifying
the sus scrofa dentition as a viable alternative to humans in such
experimentation.
This study investigates the degree of protection afforded to the pulp
chamber of sus scrofa dentition by the dental enamel, alveolar process and
soft tissue mass of the head during incineration. Further, it examines the
temperature above which DNA can no longer be amplified using PCRbased analysis. Segments of defleshed sus scrofa maxilla and mandible
encasing the fist molar (n=60) were subjected to a range of incineration
temperatures (302, 437, 572, 707, 842, 977ºF) for a fifteen minute duration.
Dental pulp was retrieved and subsequent amplification of PCR products
using a three primer (101, 200, 283 bp) and four-primer (101, 200, 283 and
450 bp) multiplex showed no degradation of the largest fragment analyzed
following exposure to 842ºF. Amplification of the largest fragment
analyzed in the three-primer multiplex (283 bp) was successful following
exposure to 977 ºF but only in maxillary samples. Observations made
during this study have revealed the enamel density of maxillary first molars
to be greater than mandibular molars in sus scrofa. Pulp temperature data
demonstrated that the mandibular pulp chambers experienced higher
temperatures compared to maxillary pulp chambers.
Following incineration of whole, fleshed sus scrofa heads in the field
for fifteen minutes (n=10) and for one hour (n=4) at an average temperature
of 1157ºF, amplification of the largest fragment analyzed (450 bp) was
successful from the dental pulp of both maxillary and mandibular first
molars. The amplification success experienced in this study exceeds that
obtained from previous research conducted on isolated human teeth and
emphasizes the significance of the alveolar process and soft tissue mass of
the head in terms of the protection afforded to the pulp chamber during
incineration.
Observations made during this experiment indicate that trends
observed in human teeth exposed to increasing temperatures are consistent
with teeth from sus scrofa. This combined with close similarities between
species in soft tissue thickness promotes the experimental use of whole sus
scrofa heads as a sample dentition representative to that of humans.
DNA Analysis, Burnt Human Remains, Dentition
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The Role of the Skin in Bite Marks, Part I:
Biomechanical Factors and Distortion

Mary A. Bush, DDS*, State University of New York at Buffalo, B1 Squire
Hall, 3435 Main Street, Buffalo, NY 14214; Raymond G. Miller, DDS, 122
Covington Road, Buffalo, NY 14216; Robert Dorion, DDS, 1 Place VilleMarie, Suite 11238, Montreal, QE H3B 3Y1, CANADA; and Peter J.
Bush, BS, Laboratory for Forensic Odontology Research, School of
Dental Medicine, State University of New York at Buffalo, B1 Squire Hall,
South Campus, Buffalo, NY 14214
The goal of this presentation is to investigate bite mark distortion in
both size and direction with regard to mechanical and anatomical properties
of the skin. Attendees will appreciate how basic biomechanical features of
the skin affect the appearance of a bite mark and the degree of distortion
that can result.
This presentation will impact the forensic community by beginning a
knowledge base that may allow for possible quantification of bite mark
distortion on human skin.
Skin is a notoriously poor recording medium. It behaves in an inhomogenous, non-linear, visco-elastic, anisotropic manner. It also exhibits
hysteresis, stress relaxation and creep. This problem is compounded by the
fact that these properties vary from site to site on an individual and differ
with age, sex, weight, and underlying physiological conditions. Yet, a basic
understanding of these properties as they relate to bite mark interpretation
is essential for the forensic odontologist and it is imperative to conduct
research, however daunting, in order to gain knowledge in an underexplored area.
In most areas of the body, skin is in a constant state of anisotropic
tension. Anisotropy, simply defined, means that skin has different
properties in different directions. Thus, skin tension is greater in one
direction, the direction being dictated by skin tension lines. There are 36
tension line descriptions that exist to depict this property of human skin,
and the most widely accepted are Langer lines. Tension lines not only vary
between different regions on the body, but vary in different directions at a
single site. They also alter with movement. Site to site variation of skin
extension is dictated by the mechanical demands of each part of the body,
such as articulation of joints. For example extensibility of the medial side
of the thigh is relatively large to accommodate abduction of the hip while
over the ventral aspects extensions are much less.
Once a force is applied, greater deformation will occur in the direction
in which tension forces are the largest. Once the forces are removed,
relaxation of the skin takes place, being greatest in the direction that
initially had the most tension.
The load deformation relationship for skin is distinctly nonlinear. At
low loads, the skin exhibits fairly extensible properties, but as the load
increases, the skin becomes progressively stiffer. Therefore, during normal
activity at low loads, the skin behaves elastically, however, as stress levels
increase, skin exhibits elastic and viscous properties, hence the term viscoelastic. For visco-elastic materials, retraction does not occur
instantaneously. It is this property that causes indentations of teeth to
remain in skin for an indeterminate amount of time before rebounding. The
viscous nature of the skin is primarily the result of the ground substance
moving through collagen fibers in the dermis, which typically occurs late
in stage II of the stress-strain curve. It is this curve that demonstrates the
non-linearity of skin. Visco-elastic materials also exhibit stress relaxation
and creep. Consequently, applied stress decreases with time and permanent
deformation can result.
Therefore, taking all of these properties into account, the position that
the victim was in at the time of the bite is extremely important as to
distortional effects of the bite-mark. Work has been implemented in this
direction. DeVore (1971), Harvey (1972), Barbenel (1974), and Sheasby
(2001) all commented on the distortion on bite marks with regard to
movement and directional variation and it is imperative that work continue
on this topic.

85

PVS impressions were collected from an individual who was to serve
as the biter. These impressions were poured in low viscosity
metallographic epoxy resin under vacuum. Following complete set of the
epoxy, the models were articulated and mounted onto hand held vice grips.
The maximal opening of the biter was determined and the vice grips were
set to not exceed this dimension. The bite pressure on the apparatus was
tested and the bite force was determined to be well in the range of a human
bite.
Human Subject Review Board (HSRB) exemption was applied for,
and granted for cadaver use in this project. Bites were inflicted on unembalmed human cadavers. The cadavers were stored at 4C and had no
apparent tissue break down. Though the wounding effects will not be seen
(bruising and edema) in cadavers, most mechanical features of skin are
retained after death. Hence, transfer of the dental arch and resultant
distortion can be accomplished. Each cadaver received bites in locations
known to be both static and highly variable with regard to skin tension lines
and also in various positions of flexion, extension, adduction, abduction,
rotation, and supination.
All of the bite marks were digitally photographed with a Canon Rebel
XTi 10.1 MP camera. An ABFO ruler was in place for each photograph.
The images were entered into Adobe Photoshop. Metric/angular analysis
was performed on each bite (Johansen and Bowers method).
The upper and lower dentition of the biter was scanned on a flatbed
scanner (Hewlett Packard 6100/CT) at 300dpi resolution, the dentitions
were then entered into Adobe Photoshop. Hollow volume overlays were
constructed and metric/angular analysis was performed (Johansen and
Bowers method). These were compared to all of the inflicted bites.
Deviations and discrepancies between bites based on location and position
were calculated.
Bite mark evidence has come under scrutiny. Therefore, it is
imperative to conduct research of basic fundamental principles. Skin has
been largely ignored in bite mark research, when in fact, it is an important
variable. In this presentation, the importance of the biomechanical
properties of the skin with relation to bite mark distortion and analysis is
explored.
Bite Marks, Skin, Biomechanics
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The Role of the Skin in Bite Marks,
Part II: Macroscopic Analysis

Raymond G. Miller, DDS*, 122 Covington Road, Buffalo, NY 14216;
Peter J. Bush, BS, Laboratory for Forensic Odontology Research, School
of Dental Medicine, State University of New York at Buffalo, B1 Squire
Hall, South Campus, Buffalo, NY 14214; Robert Dorion, DDS, 1 Place
Ville-Marie, Ste 11238, Montreal, QE H3B 3Y1, CANADA; and Mary A.
Bush, DDS, SUNY at Buffalo, B1 Squire hall, 3435 Main Street, Buffalo,
NY 14214
The goal of this presentation is to evaluate to what level the human
dentition can be considered unique once it is impressed in the skin.
Attendees will appreciate how skin can alter tooth size, inter canine
distance, and rotation of the teeth.
This presentation will impact the forensic community by
demonstrating if dentitions, which were measured and determined to be
unique, can still be considered unique once impressed in the skin.
One of the issues today in forensic odontology is the question
regarding the uniqueness of the human dentition. Many studies have been
performed to address this issue utilizing various means of sophisticated
evaluation, such as 3D scanning, and geometric morphometric analysis.
However, most studies measure the model itself without reference to any
bitten substrate. Studies that do make a comparison to a bitten substrate
have used wax or plaster, both of which behave quite differently from skin.
Hence, this study incorporated the measurement of models with assessment
of those measurements to the resultant bite in human skin.
* Presenting Author

Skin, with its varying biomechanical properties, creates a situation
that is less than ideal to accurately record the dentition. It is indisputable
that a degree of discrepancy will result between the actual measurements of
a model and what is registered in the skin. The resultant distortion poses
the question: To what degree of certainty can we recognize uniqueness
based on the dentitions appearance in the skin?
Human Subject Review Board (HSRB) exemption was applied for
and granted for this project. Three hundred and thirty four
polyvinylsiloxane (PVS) impressions were randomly collected at the State
University at New York School of Dental Medicine. These impressions
were from the patient pool at the dental school clinic, and since this was a
random collection, age, sex, and race were unknown to the authors of this
study. Of these impressions, one hundred lower impressions were selected
for this study. The criteria for inclusion were an impression that
satisfactorily recorded the anterior dentition and that the dentition had a full
complement of teeth from canine to canine (#22-27). The same upper arch
was used for all of the models and served as a constant, the lower being the
variable. This allowed for evaluation of distortion between bites.
All one hundred of the lower models were poured under vacuum in
jadestone, and scanned into a flatbed scanner (Hewlett Packard 6100/CT)
at 300dpi. Hollow volume overlays were constructed and metric/angular
analysis performed with Adobe Photoshop (Johansen and Bowers method).
Mesial to distal width, angle of rotation, and inter-canine arch distance was
measured and recorded for teeth #22-27. Mal-alignment patterns were
evaluated and assessed. Frequency of occurrence was noted. The models
were then grouped according to their mal-alignment patterns.
The biters represented models from each of the mal-alignment groups.
These models were articulated and mounted onto hand held vice grips.
Bites were inflicted on un-embalmed cadavers. The cadavers were stored
at 4 °C and had no apparent tissue breakdown. After the bites were made,
care was taken to photograph the wounds in the same position they
occurred.
The resultant bites were photographed with a Canon Rebel XTi 10.1
MP digital camera and entered into Adobe Photoshop. An ABFO ruler was
in place for all of the photographs. Metric and angular analysis was
performed (Johansen and Bowers method).
The bites were then compared to the measurements acquired from the
models in each test group. Deviation in the skin was compared to actual
dimensions of the models. This discrepancy is described and assessed.
Bite mark evidence has come under scrutiny in the judicial system. It
is therefore important to conduct scientific studies that address unknown
answers in bite mark analysis. It is not so much a question of the
uniqueness of the dentition but rather does that dentition retain its
uniqueness once transferred to the skin. In order for bite mark analysis to
maintain validity in a court of law issues such as this must be investigated.
Bite Marks, Skin, Uniqueness of Dentition
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The Role of the Skin in Bite Marks,
Part III: Microscopic Analysis

Peter J. Bush, BS*, Laboratory for Forensic Odontology Research,
School of Dental Medicine, State University of New York at Buffalo, B1
Squire Hall, South Campus, Buffalo, NY 14214; Raymond G. Miller, DDS,
122 Covington Road, Buffalo, NY 14216; Robert Dorion, DDS, 1 Place
Ville-Marie, Suite 11238, Montreal, QE H3B 3Y1, CANADA; and Mary
A. Bush, DDS, State University of New York at Buffalo, B1 Squire Hall,
3435 Main Street, Buffalo, NY 14214
In this presentation, microscopic methods of investigation into bite
marks are assessed. This study represents a fundamental approach to
obtaining the maximum information that could potentially link a dentition
to a bite mark through the techniques of Optical, Scanning Electron (SEM),
and Confocal Laser microscopy. As inspection of exemplars by
microscopy requires the highest quality of model fabrication, an improved
method of exemplar fabrication will also be discussed.
* Presenting Author

This presentation will impact the forensic science community by
providing knowledge of microscopy methods, as well as, demonstration of
the type of information that can be achieved with regard to bite mark
analysis. These techniques will be discussed with application to both the
teeth and the skin separately as well as transfer of the tooth surface to the
skin.
If an object is viewed with increasing magnification, a point is reached
at which detail is observed which renders that object unique. In the oftquoted example, if a hundred identical objects (such as a ruler) were
examined with sufficient resolution, they could all be considered different.
This is true for both the skin and teeth.
Under magnification as little 20x-30x, individual characteristics and
patterns on teeth can be recognized which undeniably render the surfaces
unique. Under this level of enlargement, it is the small chips, angulations,
restorations and wear patterns that give each tooth its own identity. Few
would argue the uniqueness of the dentition on this level. If unique features
of individual teeth transferred to the skin, and could be recognized by
standard methodology, then investigators would have an additional means
of exclusion or inclusion of a suspect.
However, skin is a poor recording medium that possesses a number of
qualities that hinder registration of detail during and after infliction of a bite
mark. Distortion due to the anisotropic mechanical properties, visco-elastic
behavior and the hyteresis effect during rebound after the bite all compound
to alter the possible detail transfer. The skin also possesses dynamic
properties that result in the eventual healing and disappearance of bite mark
evidence. Also the angulation of the tooth-skin contact may result in
transfer of detail from unexpected features on a tooth, for example, the
detail on a lingual surface may be evident, but not the detail from the incisal
edge. The skin also possesses its own individual patterns which are unique
to site on the body and between individuals. These are the primary,
secondary and tertiary lines that comprise the topography of the epidermis.
Thus, a bite mark may be described as the superimposition of one
pattern over another. Now that we can visualize the two patterns separately,
is it possible to discern the combination of the patterns? The detail
observable in teeth consists of irregular and geometrically complex shapes,
whereas the skin has a repetitive, although still unique, surface topography.
Attendees will appreciate the difficulties encountered in interpretation of a
bite mark by microscopy.
The stereomicroscope is of particular utility in inspection of bite
marks and teeth. The twin optical paths of the microscope result in a true
three-dimensional view of a surface. Photographs taken with this
instrument, however, use only one of the optical paths so the resulting
image is two-dimensional. Oblique illumination can aid in visualizing
shallow topography. The SEM uses a scanned electron beam to produce
images of the sample surface. The SEM has superior depth of field and
excellent resolution, allowing fine surface detail to be seen. The Confocal
Laser microscope is an optical system with which a sequence of images
with very shallow depth of field may be taken. The images may be stacked
together to produce a true three-dimensional data set.
However, in order to use these microscopy techniques and visualize
these minute details, exemplars of high quality, detail and resolution must
be fabricated.
The standard method of impression collection using an extra light
body polyvinylsiloxane (PVS) compound is used. A heavy body PVS
backing may be applied if necessary, but no further stabilization is required.
After cleaning in alcohol, the impression is poured with the resin. A low
viscosity epoxy resin is then mixed and placed under vacuum to remove
any admixed air. Because the resin has a water-like consistency it is
possible to completely encase the impression without risk of distortion.
The poured impression is then placed back in a vacuum. It is this step that
helps to achieve the replication of detail with few bubbles in the model. If
the model is being prepared for Confocal Microscopy, it would be
necessary to add a fluorescent agent to the epoxy during the initial mixing
stage. For this project, Eosin was used as the fluorescent agent.
Following curing the resin, the model is trimmed on a band saw and
coated with gold. Gold coating is a standard preparation step for SEM, but
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it also renders the surface reflective and suitable for inspection by
stereomicroscopy.
This method is applicable to any surface that needs to be replicated
and is used in other branches of forensics such as tool mark analysis. This
paper explores the application of microscopy in bite mark analysis and
describes exemplar fabrication techniques.
Bite Marks, Bite Mark Research, Microscopy
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The Role of the Skin in Bite Marks,
Part IV: Clothing Weave Transfer

Benjamin G. Phillips, BS*, and Peter J. Bush, BS, Laboratory for
Forensic Odontology Research, School of Dental Medicine, State
University of New York at Buffalo, B1 Squire Hall, South Campus,
Buffalo, NY 14214; and Raymond G. Miller, DDS, 122 Covington Road,
Buffalo, NY 14216; Robert Dorion, DDS, 1 Place Ville-Marie, Suite
11238, Montreal, PQ H3B 3Y1, CANADA; and Mary A. Bush, DDS, State
University of New York at Buffalo, B1 Squire hall, 3435 Main Street,
Buffalo, NY 14214
After attending this presentation, attendees will gain an understanding
of the appearance of fabric weave transfer to human skin when a bite mark
occurs though clothing. An examination of the microscopic characteristics
of various fabrics will be evaluated with regard to Optical and Scanning
Electron Microscopy (SEM). These microscopy techniques will also be
used to view the transfer of the fabric patterns to human skin.
This presentation will provide the forensic community with
knowledge of the microscopic appearance of common fabrics once they
have been impressed upon human skin by means of a bite mark. The time
persistence of these impressions in skin as well as the specific weave
pattern and fiber diameter will be discussed.
Bite marks are associated with violent crimes. Sometimes the victims
of these violent crimes are found deceased and clothing is absent. It is
common practice to swab the bitten area for DNA evidence. However, if
the victim was bitten through clothing, saliva may be absent from the skin.
The physical appearance of the bite mark itself may be a poor indicator if
clothing was present or not at the time of the bite. If microscopic analysis
of the bite can demonstrate that the bite occurred through a fabric, then
investigators may have an additional clue, since it is likely that salivary
DNA from the perpetrator would exist on the clothing.
Human Subject Review Board (HSRB) exemption was applied for
and waived for this project. A polyvinylsiloxane (PVS) impression was
collected from an individual who was to serve as the biter. This impression
was poured with low viscosity metallographic epoxy resin under vacuum.
It was articulated and then mounted onto hand held vice grips. The bite
force was measured and determined to be within the range of a human bite.
Various fabrics were collected. These included polyester (100%),
nylon (90%)/ spandex (10%) blend, nylon (80%)/ spandex (20%) blend,
and polyester (64%)/ nylon (36%) blend. All of the fabrics exhibited
different weave patterns with varying primary fiber diameters. Bites were
inflicted through each fabric on human cadavers. The cadavers were stored
at 4C and had no apparent tissue breakdown. Immediately following the
bite, a photograph was taken with a Canon Rebel XTi 10.1 MP digital
camera. The photographs and impressions were made in the same position
in which the bite occurred. Each bite was impressed with Extra Low
Viscosity polyvinylsiloxane (XLV PVS). Due to the ambient temperature,
the PVS required 20 minutes to fully set. This process was repeated at 1
hour, 24 hours, and 96 hours after infliction of the bite.
The PVS impressions were cleaned with alcohol and poured under
vacuum with light viscosity metallographic epoxy resin. Due to the thin
consistency of the epoxy, no backing was required as the impressions
maintained their curvature reminiscent of the location of the body in which
they occurred. Once fully set, the epoxy exemplars were trimmed on a
band saw and coated with gold for inspection with SEM. A sample of each
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fabric was also prepared for examination with SEM. Each exemplar and
fabric sample was examined at 30x, 100x, 200x, and 500x magnifications.
Unlike the irregular detail seen on tooth surfaces, fabric possesses two
recognizable geometric properties. One is the primary fiber diameter, and
the second is the geometric nature of the weave. It is these features that
transfer to and are recognizable in the skin. One or the other of these
properties may dominate in the bite mark imprint, depending on the relative
sizes of these features. In this case, the fabric pattern dominates over the
skin pattern when superimposed.
In this study it was seen that the fabric weave imprint in cadaver skin
persisted long after the bite mark had rebounded and had become invisible
by conventional photographic means. A correlation was demonstrated
between the attributes of the fabric’s material and weave pattern to the time
persistence of the bite mark. The use of the SEM proved to be an
invaluable tool in visualizing the patterns after a period of time as they
become essentially invisible to the eye.
This study demonstrates that additional information may be obtained
from microscopic analysis and best practice exemplar fabrication. It
indicates that there may be hidden information present on the skin surface
that may persist and be recognizable for some time period after death.
Bite Marks, Bite Mark Research, Fabric Weave Pattern
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A Geometric Analysis of the Inherent
Inaccuracies Found in Linear Measurement
of Curved Bite Mark Surfaces

Henry J. Dondero, DDS*, 2 Emerald Drive, Glen Cove, NY 11542
The Forensic Odontologist must be capable of presenting evidentiary
accurate measurements and documenting such measurement by
photographic and/or digital images. This presentation will explore the
extent of the inaccuracies found in recording measurements utilizing the
ABFO #2 ruler on hypothetical curved surfaces.
This presentation will impact the forensic science community by
making suggestions for minimizing such inaccuracies.
The Forensic Odontologist relies on highly accurate measurements to
facilitate evidentiary quality bite mark analysis. Reasonably accurate
Alginate or the more stable and accurate polyether or polyvinyl siloxane
impression materials are capable of producing measurement friendly dental
stone study models. All these measurements are usually taken in a flat plane
linear environment. For example the inter-canine cusp measurement is
accomplished by simply placing the standard ABFO #2 ruler across the
model and recording the appropriate dimension. Such data accurately
translates to photographs (both film and/or digital) through specialized
scanning techniques and photo processing software. The resultant images
are generally accepted as evidence in litigation. Analysis of the bite mark
is more problematic. Bite marks by their very nature are subject to either
in vivo healing or postmortem decomposition. Elastomeric impressions,
methacrylate tissue excision techniques, and specialized 1:1 close-up
photographs or digital images all serve to preserve the bite mark as
evidence. Measurement problems occur because bite marks are rarely
made in a truly flat plane environment. It is the natural curves of the human
body that lends itself to exhibiting a bite mark that has been made around
a curved surface. If one should photograph the bite mark with the #2 ruler
in view all objects are in a two dimensional posture and all measurements
taken of a curved surface with a straight ruler with have some inherent
inaccuracies. It is this inaccuracy that this paper will address.
Methodology for this analysis is based on the geometric relationships
present between a straight ruler and a curved body part. If, for example,
one considers a ruler resting on an arm in cross section the geometric
shapes represented here are a straight line drawn tangent to a circle. It is
obvious that the measurement on the line from the point of tangency
towards the periphery would by nature be shorter that the arc length
circumscribed by the resultant curve of the circle. It is this difference that
will be calculated to determine if it is significant.
* Presenting Author

The #2 ruler is marked in 5 centimeter divisions with millimeter
markings therefore all measurements will be in millimeters. Incremental
measurements were made for each angular degree from the center of the
circle. Both the arc length and the tangential distance from the origin to a
point formed by the intersection of a line drawn from the extended radius
perpendicular to the tangent will be calculated and compared. An Excel
spreadsheet was created to perform the numerous calculations. Five
columns were established: “θ” – the angle of the radius in degrees, “Arc
Length in mm”, “Tangent Length in mm”, “Error in mm”, and “% Error”.
If one should envision the focal plane of a camera to be placed above and
parallel to the tangent line the resultant photographic image would not
show anything passed the 90o arc. Recognizing that it is only this “quarter
circle” that is being analyzed, calculations were made for “θ” values of 1
through 90 in one degree increments.
Initial results verified the known geometric relationship between the
arc length and the tangent length as evidenced by the constant % Error
fixed at 36.31%. The results also show significant differences in mm
measurements as θ increases. A one degree deviation from the
perpendicular results in an arc length (the arm and embedded bite mark) of
0.87mm and a tangent length (the ruler) of 0.56mm with an error of
0.317mm. While 0.3+mm error may not be significant at that level, a
fifteen degree angulation results in a 4.75mm error on a 13.8mm arc length
(arm & bite mark) with an 8.33mm tangent length (ruler). As one would
expect the greatest discrepancy occurs at 90o. Here an error of 28.5mm is
seen. These measurements are accurate only for a perfect circle. In vivo
measurements will more likely be taken on some elliptical form. If the
greater diameter of the ellipse is perpendicular to the tangent then a
proportionately greater error is seen. In the case of the lesser diameter
being perpendicular to the tangent the resultant circumference would
present a flatter and arguably more accurate measurable surface.
This analysis suggests that measurements along a curved surface
should be made by rotating the ABFO #2 ruler along the arc or by using
some flexible measuring device.
Measurement, Inaccuracies, Bite Mark
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The Significance of Expert Disagreement
in Bite Mark Casework

Iain A. Pretty, DDS, PhD, Dental Health Unit, 3A Skelton House,
Manchester Science Park, Manchester, NF M15 65H, UNITED
KINGDOM; and C. Michael Bowers, DDS, JD*, Deputy Medical
Examiner, Ventura Coroner’s Office, 2284 South Victoria Avenue,
Suite 1G, Ventura, CA 93003
After attending this presentation, the attendee will recognize the range
of opinions reached by odontologists in actual casework. The amount of
disagreement will be assessed in over 50 cases used in criminal cases in the
United States and Europe.
This presentation will impact the forensic science community by
demonstrating how the reliability of bite mark opinions will be determined
in actual casework as opposed to experimental studies of bite mark
evidence.
A recently published JFS article titled “Development and Validation
of a Human Bite Mark Severity and Significance Scale” proposed a
qualitative bite mark index (ratings from 1-6) that can be used to weigh the
forensic significance of the physical characteristics of a wide range of skin
injuries. The purpose of this paper is to apply this scale to actual bite mark
cases generated by prosecutorial investigations in the United States. The
sample was taken from 55 bite mark cases reviewed by the primary author
in the course of acting as a defense bite mark expert. These cases were
independently scaled according to the “Human Bite mark Severity and
Significance Scale. Their results were then correlated for inter-examiner
reliability using non-weighted Kappa statistics. The mean of their results
were then compared to the opinions expressed by the prosecution bite mark
* Presenting Author

experts who participated in the original cases. The preliminary results
suggest that the lower forensic value bite marks are considered by some
experts to have high forensic significance. Considerations regarding low
inter-examiner correlation will be discussed. The rating of bite injuries
between examiners of similar experience and training should be, in an
objective science, highly correlated. Forensic sciences in which this is not
the case risk accusations of subjectivity.
Bite Marks, Expert Reliability, Expert Disagreement
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Comparative Analysis of Hollow
Volume Overlays Fabricated Using
Adobe® Photoshop®

Stephanie Swyter, DMD*, PO Box 22068, Portland, OR 97269; and
Paula C. Brumit, DDS, Bruce A. Schrader, DDS, and David R. Senn,
DDS, The University of Texas Health Science, Center for Education and
Research in Forensics (CERF), 7703 Floyd Curl Drive, Mail Code 7919,
San Antonio, TX 78229-3900
After attending this presentation, attendees will be familiar with
several methods of digital hollow volume overlay production using
Adobe® Photoshop®. The objectivity/subjectivity of each method will be
discussed and the similarities and differences of the results of each method
will be compared and statistically analyzed.
This presentation will impact the forensic community by investigating
the techniques of fabricating computer generated overlays. The study also
explores whether they are reproducible and consistent techniques as they
relate to the admissibility of bite mark evidence in court.
A difficulty in bite mark analysis is examiner subjectivity in creating
exemplars, including hollow volume overlays. Many efforts have been
made to achieve objective methods for overlay fabrication based on a
scanning technique first described by Christensen in a 1996 AAFS
presentation and later published by Bowers and Johannsen. In 2000, Pretty
and Sweet presented information on the effectiveness of bite mark
overlays. In 2002 and 2003 respectively, Dailey and Tewes each
independently presented techniques for improving overlay objectivity and
incorporated topographic mapping of dental casts. McNamee, Pretty, and
Sweet reported in 2004 the comparative reliability of computer generated
bite mark overlays. Brzozowski and McGivney investigated the accuracy
of Photoshop® generated overlays by an analysis using WinBite software.
In a continued effort to demonstrate reliable and reproducible methods of
overlay production, this study focused on utilizing Adobe® Photoshop® in
a manner that emphasizes examiner objectivity.
This study evaluated the ability of independent examiners to produce
similar hollow volume overlays when given specific instructions utilizing
Adobe® Photoshop® software. Thirty examiners were provided a digital
image of scanned dental casts and were directed to follow specific steps in
fabrication of the hollow volume overlays. Three different methods of
specific overlay instruction were provided to each examiner. Examiners
were not allowed to alter or enhance any image beyond what was provided
in the instructions. A fourth technique utilizing a more subjective method
was also included for comparison. In addition, a brief questionnaire was
included to obtain specifics regarding variations in individual examiners’
hardware, software version, and bite mark analysis experience. After a two
week interval, examiners were then again requested to produce an
additional set of four overlays using the same instructions. To facilitate
compliance, all instructions and scanned casts were distributed and results
were returned by electronic mail.
The resulting overlays were then analyzed by pixel by pixel
comparison of each image. Statistical differences between the results of
each method of overlay production were recorded for all examiners.
Additionally, overlays created by individual examiners were analyzed to
investigate intra-examiner reliability. The overlays from the various
techniques were analyzed to establish a mean for each technique and to
determine the variation from the mean for each overlay.
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This study asks and evaluates whether the use of Adobe®
Photoshop® allows the production of consistent and reproducible hollow
volume overlays when prescribed techniques are followed. The study
further analyzes the statistical significance of the differences between the
overlays produced.
Digital Overlays, Bite Mark Analysis, Reliability
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Determination of the Accuracy of
Decision Making in the Interpretation
of Bite Mark Analysis

Sylvie Louise Avon, PhD*, Faculty of Dentistry, 2420 De La Terrasse,
Laval University, Quebec City, 0 G1K 7P4, CANADA; and Robert E.
Wood, DDS, PhD, Princess Margaret Hospital, 610 University Avenue,
Toronto, ON M5G 2M9, CANADA
After the presentation, attendees will understand that training and
certification of professionals who are to give opinion-evidence in cases of
bite mark patterned injuries is important to the successful outcome of the
analysis.
This presentation will impact the forensic science community by
demonstrating how experience and training for bite mark patterned injuries
is important to the successful outcome of the analysis.
This presentation will provide information regarding the accuracy of
examiners in distinguishing the correct dentition that may have made a bite
mark. The study was designed to evaluate the reliability of responses in
bite mark analysis between two observational periods, between three
groups of examiners.
A series of simulated bite marks were made on three juvenile female
domestic pigs using a device design to mechanically produced bite marks
in-vivo. A biting device consisting of upper and lower dentition-anvils
were attached to a vice-grip. A monitoring load cell was used to maintain
pressure consistency of 23kg/50lbs for 60 seconds. Three removable sets
of dentitions made in chrome cobalt were inserted in the device for the
study of individual bite mark characteristics. All sets of teeth had the same
class characteristics with the same surface contact area to make sure the
force applied was equally distributed. The dentitions used differed only
with respect to the individual position of the teeth i.e., angulations and
rotations. Models were labeled suspect A, B, and D. Suspect D was used
to create the bite marks but was not sent to the examiners, creating a
situation in which one of the biters was not represented in the circulated
sample. A fourth set of teeth labeled suspect C was prepared and sent for
examination but was not used for biting, creating another situation in which
none of the cases represented the biter. With the animal under general
anesthesia, 18 bite marks (six per pig) were made on the pigs’ abdomen and
thorax.
Thirty volunteers were recruited for the analysis of the bite marks.
Ten participants were recruited from three separate groups: inexperienced
local dentists (Novices), dentists with an interest in forensic, members of a
forensic association or society (Members) and experienced examiners,
Diplomates of the American Board of Forensic Odontology (Diplomates).
Each participant received 18 simulated bite mark cases, which contained 3
sets of dental models identified suspect A, B, and C, 18 casts of bite marks
respectively identified, a CD-ROM containing photographs of each bite
mark, paper photos of the bite marks, forms and answer sheets to be
completed. Examiners had to decide, among other questions, whether each
bite mark could be attributed to one of the suspects. A second assessment
of the same cases was conducted a few months later to evaluate the
reliability of responses.
The results of the study demonstrated that the Novices often did as
well as the Diplomates, and better than the Members. Incorrect suspect
identifications were more common among Members meaning they falsely
attributed a dentition to a bite mark it did not make. For dentition A and B,
the rates of critical errors for the Diplomates were consistent with those
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seen in some studies on fingerprinting. For dentition D, all three groups
had higher percentages of incorrect identification. There was no apparent
effect on the time period between evaluations.
The study demonstrates that experience and training for bite mark
patterned injuries is important to the successful outcome of the analysis.
Bite mark analysis should be evaluated and considered on a case-by-case
basis by trained professionals respecting the principals of bite mark
investigations. If such evidence is obvious, logical, and understandable to
the trier of fact, it should be admissible and the appropriate weight given to
the evidence based on the merits of each case.
Bite Mark Analysis, Porcine Skin, Biting Device
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Demographic Variation Effects
on Human Bite Force

Robin A. Scheper, DDS*, 24240 Club View Drive, Gaithersburg, MD
20882; Jacqueline Reid, DDS, 390 Main Street, Chatham, NJ 07928;
Paula C. Brumit, DDS, 103 East Beltline, Suite H, Cedar Hill, TX 75104;
Bruce A. Schrader, DDS, 9004 Francia Trail, Austin, TX 78748; and
David R. Senn, DDS, 18 Villa Jardin, San Antonio, TX 78230-2749
The goal of this presentation is (1) to add to previously collected data
on the levels and variations in bite force within a population with
consideration of demographic data (age, sex, and race/ethnicity), and (2) to
combine those data with information previously reported as a resource to
forensic dentists in the evaluation of bite mark injury patterns.
This augmentation of a pilot study using a gnathodynamometer device
will impact the forensic science community by providing attendees a
clearer understanding of the forces involved in biting, concentrating on the
demographic variation in force created by the anterior teeth most often
involved when humans bite humans.
Method: Two hundred forty (240) individuals were randomly
selected to participate in the current bite force study. After entry into the
study, the participants were then subdivided based on age, sex, and
race/ethnicity. The study also took into account the participants’ height,
weight, dental occlusion classification, presence or absence of TMJ
pain/trauma and presence or absence of anterior restorations. Only persons
willing to participate and able to give full consent were utilized. There
were no incentives offered to participants. The participants were asked to
complete a brief questionnaire reporting demographic information. For this
study all subjects were examined and had a complete or near complete
complement of teeth. Additionally, none of the subjects had removable
prosthetics of any kind. Each participant was instructed to bite with
maximal force onto the wax covered plates of the transducer of the
gnathodynamometer. The gnathodynamometer records the bite force in
pounds. Participants were asked to bite an additional time if the bite had
errors such as slippage of teeth off the center of the bite pad. This process
was repeated up for each participant, if necessary. The highest of the three
recorded values were used for statistical analysis. The dental exemplar
impressions produced in the wax were maintained with the study, along
with the participant identification number and pressure reading (in pounds),
as part of the data base. The wax bite pad was then scanned into Adobe®
Photoshop® CS2, the surface area of the biting teeth was measured, and the
bite force in pounds per square inch (PSI) was calculated. The bite forces
in pounds per square inch and grams per square centimeter will be reported
along with the age, sex and race/ethnic distribution. The two hundred forty
subjects in this study were subdivided into three age ranges (18-27 y.o., 2837 y.o. and 38-47 y.o.) by sex and by one of four race/ethnicities:
African/African-American, Asian/Pacific Islander, Caucasian, and
Hispanic. In each age group there were no fewer than 20 participants, and
in each race/ethnicity group there were no fewer than 60 participants.
Additional data acquired from the study participants included height,
weight, TMJ dysfunction, history of dento-facial trauma, and overbite/over
jet relationship of anterior teeth.
* Presenting Author

Results: The data recorded in this study will be statistically analyzed
and documented to show the range of bite forces for a given demographic
of individuals and the variables that affect it. Variations or lack of variations
between the groups will be discussed. Additional research is needed to
continue to build a database of force levels and factors that influence bite
force. Also needed are studies of biting force variations among other
groups including, but not limited to, those with different skeletal
classifications or periodontal status. Individuals who have lost some or all
anterior teeth and those who wear partial or complete dentures should also
be studied. Once known force ranges are established and the effect of
population variations are better understood, the association of specific bite
forces to the types and severity of tissue injuries caused by teeth in skin can
be better analyzed.
Forensic Odontology, Bite Force, Bite Mark
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Three Methods of Measuring the
Force of the Human Bite

William Pace, DDS*, 344 - 15th Street, West Babylon, NY 11704
The goal of this presentation is to present simple methods of
measuring and verifying the force of the human bite.
Getting accurate bite force determinations will impact the forensic
science community by aiding in understanding bite mark injury patterns
and the dynamics of the jaws in clinical dentistry.
Three methods are presented. The first utilizes a simple weight scale.
The second uses pneumatics. The third involves suspending a weight on
the subject’s mandible.
One apparatus is the simple scale which utilizes Hooke’s law, where
the extension of the spring inside the scale is directly proportional to the
weight it is measuring. The device allows for an adjustment to allow it to
be placed in the mouth so that a measurement can be made which is directly
read off the scale.
The pneumatic apparatus use a regulated air pressure inside an air
cylinder, in which an attachment that fits comfortably in the mouth is
attached to the piston. The air pressure is adjusted upward until a point is
reached where the subject cannot move to close the piston. The area of the
piston is known and so is the pressure. Force equals pressure divided by
area, therefore force can be calculated.
The third method consists of suspending a known weight from a
device which rests comfortably on the subject’s mandible. The subject can
start out with very light weights, and either attempt to make closure of the
jaws or close the jaws with the device in place and attempt to lift the weight
from a slack position.
Anecdotally the human bite force has been reported any where from a
100 to 150 pounds. The above provides some simple methods for
determination and verification.
By having simple and verifiable determinations of human bite force,
the understanding of the causes of human bite mark injury patterns will be
better understood. In addition the dynamics of mastication and occlusion in
clinical dentistry will be better understood.
Hooke’s, Pneumatic, Bite Mark
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Hydraulic Forces as a Cause of
Human Bite Mark Injury Patterns

William Pace, DDS*, 344 - 15th Street, West Babylon, NY 11704
The goal of this presentation is to explain the causes of bite mark
injury patterns in humans. Some of the bite mark injury patterns can be
readily associated with teeth of the perpetrator. Marks found inside the
identified teeth marks that were formerly erroneously called “suck marks”

* Presenting Author

can now be explained by compressive or tensile forces. It is not as much a
function of the magnitude of these forces but their asymmetry. Coefficients
of friction and Newton’s Laws of Motion are necessary to explain the origin
of these marks. Examples in diving and aerospace and medical physiology
will be presented to give cogent and simple examples of the above
hypothesis for the attendees.
The understanding the origin of the bite marks is important so the
scientific community can now understand why a three dimensional event
can be plotted very accurately in two dimensions as in bite mark analysis.
Bite mark pattern analysis is a still a valuable tool in forensic science
because DNA samples may not be available. When DNA can’t be used, as
in the case involving zygotic twins, BPA has been used to successfully
identify or rule out the perpetrator.
This presentations objective is to explain the observed injury patterns
in human bite marks in terms of terms of engineering principles such as
compressive and tensile loads. It is not the absolute value of these
pressures or forces, but asymmetrical hydraulic derivatives, or unbalanced
fluid forces or pressures that cause the injury. These forces or pressures
will be focused on two tissues: the skin and blood vessels.
This presentation will relate bite mark injury pattern analysis (BIPA)
which is in the realm of Odontology specifically, to the forensic and
scientific community in general, in terms that can be readily understood,
which will provide a better appreciation of the BIPA in the prosecution or
exoneration of suspect. Bite mark injury pattern, analysis is most important
where DNA evidence is absent or where the suspects are “identical twins.”
In order to understand how bite mark injury patterns evolve, several
factors must be understood. First is the form and function of the teeth as
they relate to a particular species. Secondly, the dynamic process of the bite
must be staged so that the forces can be individually analyzed according to
pressure/forces applied. The anatomy of the tissue must be considered. In
addition general knowledge of physiology that is known in underwater
diving and aerospace medicine also shows us that the human body can
sustain large symmetrical forces, but not asymmetrical forces.
There are two major ways in which teeth function. One is puncture
and the other is maceration. Human’s teeth function mainly by maceration
and tearing. Carnivore’s teeth function mainly by puncturing and tearing.
Herbivores macerate their food.
Among odontologists, certain aspects of the bite mark injury patterns
caused disagreements. One such disagreement was whether the buccal
surfaces of the teeth also appeared with the lingual surfaces in a bite mark
injury pattern. Understanding the species specific form and function, and
also staging the bite attack in with respect to the forces involved on the skin
clears up that issue. Also marks that appeared inside the oval form the
perpetrators dentition on the victim can now be understood in terms of
asymmetrical hydraulic pressure/forces.
The bite mark attack can be divided in three stages, the first where
sliding of the teeth over the skin happens, causing one type of mark, the
second where the teeth have purchase over the skin and the relative motion
of the skin and teeth stops. The third stage is where equilibrium is reached
when the reactive force or pressure of the victim’s tissue equals the applied
force or pressure of the attacker jaw muscles. It is the final stage where the
injuries to the skin and underlying vasculature occur resulting in a bite mark
injury pattern.
BIPA will be briefly discussed. Now by understanding how the
assailant’s teeth cause symmetrical and asymmetrical hydraulic
pressure/forces on the victim’s skin, a one to one relationship to the bite
mark pattern and the perpetrators teeth will become scientifically apparent.
Inferences on the magnitude of forces on the body can be estimated
by the known pressure of a “G” suit on a pilot in a 10G dive. Injuries have
been reported on pilots sustaining these G’s that resemble strangulation
victims. Untrained divers sustain injuries routinely, to lungs and ears
because equalization of pressures wasn’t attained. Ergo asymmetrical visà-vis symmetrical forces or pressures.
Asymmetry, Bite Mark, Hydraulic
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The ABFO No. 2 Scale — A 20 Year
Retrospective Study: The History and
Accuracy of the ABFO No. 2 Scale

Adam J. Freeman, DDS*, 22 Imperial Avenue, Westport, CT 06880;
and Thomas J. David, DDS, 13 Corporate Square, Suite 105, Atlanta,
GA 30329
After attending this presentation, attendees will better understand the
history, accuracy, and markings on the ABFO No. 2 scale.
This presentation will impact the forensic community by providing an
increased understanding of the history, use and accuracy of the ABFO No.
2 scale.
Since 1987, the American Board of Forensic Odontology Number 2
scale (ABFO No. 2) has been the accepted standard for use in the field of
forensic odontology as well as many other forensic disciplines. William G.
Hyzer and Thomas C. Krauss, DDS developed the ABFO No. 2 scale in
February 1987. The American Board of Forensic Odontology encouraged
the development of a “standard photogrammetric reference scale” and
officially accepted the scale February 18, 1987. In 1987, Lightning Powder
Company agreed to manufacture the scale, and that same year the scale was
commercially available.
The designation ABFO No. 2 stems from the fact that there was an
ABFO Scale No. 1 scale that was developed by Dr. Ray Rawson, who was
then President of the American Board of Forensic Odontology in the mid
1980’s and presented the ABFO No. 1 scale to the board. After discussion
of the board, several revisions were suggested and Dr. Tom Krauss was
assigned the task to develop a revised scale.
The ABFO No. 2 scale is unique in its design. The incorporation of
three circles is useful in recognizing and compensating for distortion
resulting from oblique camera angles. Graduations are metric, the width of
the legs are one inch wide for English reference. The centimeter division
lines are longer for tracing over and extending across the photographic print
for gridding purposes. Measurements within the image are then made
relative to the inscribed 1cm grid lines to compensate for distortion
resulting from non-parallelism between the film and object planes. The
gray areas of the scale have a reflectance value of approximately eighteen
percent. The inclusion of alternate bars of black and white makes it
possible to salvage useful metric reference information from poorly
exposed photographs in which the finer graduations cannot be resolved.
The scale is constructed from three layers of 0.343mm laminated plastic
with an overall thickness of 1.016 millimeters. The millimeter markings
are accurate to 0.1mm on inner edges. The overall size of the scale is
105mm x 105mm.
Twelve ABFO No. 2 scales were obtained from Lightning Powder
Company, a subsidiary of Armor Holdings. Additionally, twelve scales that
are similar to the ABFO No. 2 scales were obtained from Evident Crime
Scene Products. These scales were sent to the National Institute for
Standards and Technology (NIST). NIST is a non-regulatory federal
agency within the U.S. Commerce Department’s technology
Administration. Each scale was compared to the purported error rates that
Hyzer and Krauss published in the Journal of Forensic Sciences, Vol. 33,
No. 2, March 1988, pp. 498-506. The reported error rates were as follows:
“overall accuracy of ± 0.1 mm or ±1% for the major centimeter
graduations. The widths of the two legs are 1.000 ± 0.002 in., which
translates into a percentage error of ± 0.2%. The legs are mutually
perpendicular to ± 2 rain of arc. The internal and external diameters of the
three circles are 19.75 and 23.0 ram, respectively. The error in placement
of the three circles is within 0.25% of the nominal 80-ram separation
between their centers.”
The results of these analyzes will be reported at the American
Academy of Forensic Sciences 2008 annual meeting in Washington D.C. in
the Odontology Section.
William G. Hyzer and Thomas C. Krauss, D.D.S. were men of
remarkable foresight. Twenty years ago, they set out to create a “modestly
91

priced standard reference scale providing the information needed to recover
maximum information available from high-quality bite mark photographs.”
The scale is now used by the FBI and police departments across the world
in addition to forensic scientists from many disciplines. The scale has been
seen in television shows such as CSI. However, a study of the accuracy as
well as the production of the scale is important information for all who
use it.
Forensic Odontology, ABFO No. 2, Accuracy
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Forensic Odontology - Where We’ve Been,
Where We Are, and Where We Are Going?

David A. Williams, DDS*, and Joyce P. Williams, MFSA, Allegany Dental
Care, 26 Grove Creek Circle, Smithsburg, MD 21783
The goal of this presentation is to offer the attendee a comparison of
the demographic data of members of the Odontology Section of the
American Academy of Forensic Sciences over a ten year period. It will
compare and contrast the composition of the section and also outline the
eras in development of forensic odontology and provide some insight into
the potential future developments which may impact the discipline.
The presentation will impact the forensic science community by
stimulating discussion as to the future role of forensic odontology and how
identified needs can be met.
A convenience sample was made from the American Academy of
Forensic Sciences Members’ directory from 1997 and 2007. The total
number of section members, membership status, location and other data
were extracted and placed in SPSS 11.5 for analysis. The results will be
presented so that the attendees will see the changes in the demographics of
membership in the Odontology section over the past ten years. Trends that
may be identified will be discussed.
A review of the development of forensic odontology was undertaken
to determine the milestones within the discipline to help the attendee to
understand developments in the past that may help to identify future
challenges and opportunities.
The presentation will provide an overview of the following eras of
forensic odontology: historic era, organization era, and scientific era. The
events that define each of these eras will be described and the trends that
occurred during them will be delineated.
Historically the disciplines that comprise forensic odontology have
been described as dental identification, bite mark analysis, and clinical
examinations. The former two categories are relatively specific, with the
latter covering a broad spectrum of modalities.
It is the presenter’s opinion that “clinical examinations” should be
expanded to include outreach to non-forensic dentists and members of
other forensic fields. This may include a closer relationship with forensic
anthropology and pathology from cases of genocide and crimes against
humanity to providing a collaborative relationship with the local medical
examiners/coroners.
Also targeted would be those other individuals and agencies that
interact with members of the population that may be able to identify those
who may require the services of a forensic odontologist. Mandatory
reporters of abuse, including teachers and health care workers and others
who are in contact with large populations of individuals could provide a
vast reservoir of persons who have this potential need.
Outreach to the dental profession regarding standards of care and
ethical issues that may help to prevent negative outcomes for the patient as
well as the dental practitioner should also be included. Widespread
dissemination of best dental practices both in prevention and treatment
could improve the overall treatment of dental patients as well as limit the
exposure of dental professionals to malpractice suits, disciplinary actions
and other negative consequences of unwanted results of dental treatment.
This broadening of the mission of forensic odontology would also
provide a challenge for those in the educational process to meet these
expanding needs.
* Presenting Author

Overall, those within the discipline of forensic odontology should be
looking at potential opportunities in the local, national and international
community to ensure that challenges are identified and future needs can
be met.
Forensic Odontology, History, Members
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The Verdict Is In: Can Dental
Characteristics Be Quantified?

L. Thomas Johnson, DDS*, Milwaukee County Medical Examiner’s
Office, 933 West Highland Avenue, Milwaukee, WI 53233; Thomas S.
Wirtz, MSW, and Thomas W. Radmer, DDS*, Marquette University School
of Dentistry, Post Office Box 1881, Milwaukee, WI 53201-1881; and
David Cadle, 10414 West Congress Street, Wauwatosa, WI 53225
Those attending this presentation will leave with an appreciation for
the fact that dental characteristics occur in a myriad of combinations that
can produce patterns reflecting variations in size, shape, position, angles of
rotation, presence of supernumerary teeth, anomalous teeth, accidental
damage, displacement, and a pattern of missing teeth.
When specific tooth characteristics are distinctly reflected in a human
bite mark, it should be possible to statistically calculate the probability of
any two individuals having the same dental pattern based on a database of
the frequency distribution of dental characteristics.
The comparative forensic sciences have for several years been
challenged to provide a scientific basis for the expression of probability.
Critics have referred to bite mark analysis as “junk science.” The U.S.
Supreme Court trilogy, Daubert, General Electric, and Kumho Tire
decisions, developed guidelines for courts on the admissibility of scientific
and technical testimony. These guidelines have produced considerable
confusion and uneven application. It should be pointed out that there are at
least two types of science: exact or Newtonian sciences and the
comparative sciences which involve scientific methods, but have a
subjective or human element as to the interpretation of the evidentiary
value of the objective observations.
In answer to the criticism, a two year pilot research project has
developed the early stages of a database which should eventually enable the
odontologist to quantify specific dental characteristics observed in both the
human dentition and in clearly registered bite mark patterns. Initiated in
2005 with seed money from the American Society of Forensic Odontology,
the California Forensic Dental Association and the American Board of
Forensic Odontology, it was substantially funded by two research grants
from the U.S. Department of Justice via the Midwest Forensic Research
Center, Ames Laboratory, Iowa State University.
Using two computer imaging programs, the anonymous imprints of
the upper and lower teeth of 419 individuals, representing the general
population of Caucasian, Asian, Native American, Black and Hispanic,
were studied for the frequency distribution of six dental characteristics:
arch width, tooth width, angles of rotation, diastemata, and missing or
supernumerary teeth. Inter-observer and intra-observer consistency,
another of the challenges, were also studied. A seventh tooth characteristic,
measurement of the displacement from the native curvature of the dental
arch, is still under investigation.
A consulting imaging specialist from the Wisconsin Department of
Justice Crime Laboratory assured that the protocol followed the guidelines
of the Scientific Working Group on Imaging Technology (SWGIT) and a
“Professor of Evidence” served as a consultant on admissibility issues
concerning digital evidence.
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On the Uniqueness of Human Dentition

Roger D. Metcalf, DDS*, Human Identification Lab, Tarrant County
Medical Examiner’s District, 200 Feliks Gwozdz Place, Fort Worth, TX
76104-4914; Paula C. Brumit, DDS, 103 East Beltline, Suite H, Cedar
Hill, TX 75104; Bruce A. Schrader, DDS, 9004 Francia Trail, Austin,
TX 78748; and David R. Senn, DDS, 18 Villa Jardin, San Antonio, TX
78230-2749
After attending this presentation, attendees will understand some of
the problems and principles of investigation into the uniqueness of the
human dentition, the essential assumption of forensic dental identification
and of bite mark analysis. A method is presented for measuring the location
of anterior teeth that may be used to establish a database for determining
how often a particular arrangement of the anterior teeth appears in a
population.
This presentation will impact the forensic odontology community by
demonstrating a simple, robust method of measuring the location of
individual teeth in the dental arch that can be easily applied to create an
individual’s “dental profile.” This method also allows for capturing some
three-dimensional information about the location of the incisal edges of the
teeth relative to the occlusal plane.
The critical assumption of both dental identification and bite mark
analysis is that every individual’s teeth are unique. A further assumption in
bite mark analysis is that this uniqueness can be adequately transferred to
materials such as human skin (this second assumption is not addressed in
this presentation.).
In this pilot study, the population of pre-treatment orthodontic patients
was examined (both sexes, many races, ages from adolescent to adult) from
his practice to establish background information about the amount of
variation in this population. This group was arbitrarily chosen on the
assumption that there would be a wide variation in location of each
individual’s teeth. In the next phase, sets of twins were then studied and
compared to the baseline population to determine if the method presented
was able to discriminate between both monozygotic and dizygotic
individuals who have, presumably, less variation between their dental
arches.
The method presented here for measuring location of the anterior teeth
depends only on locating the cusp tips of the canines. All other
measurements derive from the midpoint of the cusp-tip-to-cusp-tip line. It
is believed that this makes for a simple and robust system which relies on
as few anatomical landmarks as possible and does not require specialized
computer image analysis software. The method is easy to implement and
does not involve calculating orthodontic curves for each individual arch.
Neither does this method depend on arbitrarily tracing the incisal edges of
the anterior teeth. Further, this technique allows for reporting some 3dimentional information about the distance of the incisal edges from the
occlusal plane. It is believed this method might eventually be extended to
describe bite marks, as well, and might allow for a numerical comparison
of each dental arch to a corresponding portion of a putative bite mark. This
procedure could be relatively quickly applied to a large number of dental
casts in order to begin building a database that could help to determine
whether a particular arrangement of the anterior teeth appears only once, or
conversely, more than once in a particular population.
Odontology, Uniqueness, Dentition

Bite Mark, Quantification, Database

* Presenting Author
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UT-Age 2008: An Update

James M. Lewis, DMD*, 577 Hughes Road, Madison, AL 35758; and
David R. Senn, DDS, 18 Villa Jardin, San Antonio, TX 78230
After attending this presentation, attendees will understand the
advantage of using computers in the generation of third molar age
estimation reports.
The presentation will impact the forensic community by assisting the
forensic community in utilization of computers to standardize, automate
and create a database for age estimation reports.
Radiographic evaluation of third development has been widely used
in estimating the chronological age of adolescents. In 1993, Harry H.
Mincer, DDS, PhD, DABFO, et al., performed a study of the American
Board of Forensic Odontology using the eight stages of crown and root
formation to score third molar development proposed by Demirjian in
1973. This study resulted in the development of mean ages, standard
deviations, and empirical probabilities of an individual attaining at least
eighteen years of age for stages D through H based upon the residing arch
of the third molar and the subject’s sex. Although the subjects studied
included 80% European, 19% African, and 1% “other” or “unspecified”
ancestry, the data produced are only significant for individuals of European
ancestry. Over the past several years additional studies have been
performed using the Demirjian staging that estimated the chronological age
and empirical probability of an individual attaining age eighteen for African
and American Hispanic Ancestries. As these studies are published and
accepted by the American Board of Forensic Odontology, they can be
included in the database for age estimation calculations.
Determining whether an individual has attained his/her eighteenth
birthday has great significance in our legal system. Of particular interest to
the field of forensic Odontology is the Immigration and Naturalization
Service’s request for estimation of the age and evaluation of the empirical
probability of an individual being at least eighteen years of age.
Standardization of the report provides clarity in the report interpretation.
Additionally, automation of the statistical data generated by the
radiographic evaluation of third molar staging results in elimination of
inadvertent error in statistical data calculations while simplifying and
expediting the report process.
UT-Age was first introduced in 2002 as a Microsoft Access based
application and database. However, as PC users updated their operating
system to XP and now to Vista, many applications that used older Microsoft
Access version applications failed to work properly necessitating
continuous rewriting of the application. The latest version of UT-Age
utilizes .NET Framework using a Microsoft Access database. .NET
Framework provides a large body of pre-coded solutions to common
program requirements, and manages the execution of programs written
specifically for the Microsoft operating system. The .NET Framework is
intended to be used by most new applications created for the Windows
platform.
UT-Age 2008 incorporates many of the same features as previous
versions of UT-Age but in a user friendly and familiar Windows layout.
The computer program archives data for age estimation cases cataloging
the case number, individual’s name, ancestry, sex, profile and portrait
photographs, stated date of birth, and radiograph(s). After entering the
estimated development stage of the third molars present, the average mean
age of the individual, the average age range to two standard deviations, and
the average empirical probability of the individual having attained his/her
eighteenth birthday is calculated. The program will then generate a report
to the referring agency referencing the methodology of the analysis. The
report is written and stored as a Word document allowing editing as
necessary for supplemental information. The program also contains a user
manual and Demirjian staging chart for quick reference.
The UT-Age program will be available for download from the CERF
website, www.utforensic.org. Minimum system requirements for UT-Age
2008 are a Windows operating system, .NET 2.0 and Microsoft Word.
.NET 2.0 is included on recent versions of Windows operating systems but
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is a free download from the Microsoft website if not currently on your
computer system.
An overview and demonstration of the software will be presented.
UT-Age, Forensic Odontology, 3rd Molar Age Estimation
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Age Estimation: New Methodology to
Assess Aspartic Acid Racemization in Teeth

P. Francis Ngande, BDS*, 9023 Laguna Falls, San Antonio, TX 78251; J.
Rod McCutcheon, BS, Bexar County Medical Examiner’s Office, Forensic
Toxicology Lab, 7337 Louis Pasteur Drive, San Antonio, TX 78229; and
David R. Senn, DDS*, 18 Villa Jardin, San Antonio, TX 78230-2749
After attending this presentation, attendees will have a better
understanding of a simplified aspartic acid racemization age estimation
method comparing the use of whole teeth or whole teeth with enamel and
cementum removed. The amino acid enantiomer detection utilizes high
performance liquid chromatography (HPLC) coupled with mass
spectrometry (MS).
This presentation proposes a method to estimate ages that may benefit
humanity and science by improving the accuracy and reducing the ranges
of ages estimated. This improvement will impact the forensic science
community by providing medical examiners and coroners better
information to identify unknowns and allow for more discrete search
parameters for matches between missing person and unidentified body
databases.
In nature, amino acids are primarily synthesized as levorotary or Lisomers. Spontaneous conversion over time by a process known as
racemization converts some of the L-form of amino acids to the D-form
resulting in a mixture of the L- and D-forms. These stereoisomers are
detectable mirror image enantiomers. It is well established that an agedependent racemization occurs in various human and animal tissues,
including the white matter of the brain, the lens of the eye, the aorta,
cartilage, skin, bone, and both tooth enamel and dentin. It is possible to
calculate and use the ratio of the L and D forms, in long-lived proteins that
are metabolically stable, to estimate the age of the individual at death or the
age of a living individual.
The accuracy, reproducibility, relative simplicity of methodology, and
time required make tooth enamel and dentin among the best target tissues
for age estimation using these methods. Among the amino acids tested,
aspartic acid appears to give the most reliable results. This method offers
the potential for the most accurate age estimations with the smallest ranges
for all age groups. (+/- 3-4 years).
Gas chromatography (GC) and high performance liquid
chromatography (HPLC) coupled with detection of fluorescence methods
have been reported. Different teeth and different portions of teeth have
been tested. Since dentin and enamel form at different times for different
teeth, aspartic acid racemization will vary for different teeth and vary at
different locations of a single tooth. Most researchers currently recommend
sectioning teeth from labial to lingual and using a full length section from
near the center of the tooth.
The current study will investigate different methodology in both
preparation of the teeth and detection of the enantiomers. Researchers
report that the complexity of preparing the teeth seems to be the most likely
cause of variations in their results. When possible, teeth were tested in
homonymous pairs from the same individual of known age at death. The
procedure in this study was designed to minimize the handling and
manipulation of the teeth. Excessive processing may generate heat and
accelerate racemization. Minimal sectioning and grinding was
accomplished using water-cooled instruments. Single rooted teeth were
tested in two forms, either intact with no mechanical processing or with the
enamel and cementum layers removed using water-cooled, rotary dental
instruments. If no homonymous multi-rooted teeth were available, the
target teeth were sectioned longitudinally into mesial and distal “halves”,
and one of the halves stripped of enamel and cementum.
* Presenting Author

Samples were frozen and pulverized in a Model 6750 CertPrep freezer
mill and the resultant powder stored in appropriately labeled sterile
containers. The tooth powder samples were demineralized with pH
adjusted Na2EDTA in 2 mL centrifuge tubes. The washed sediment was
transferred to another tube and hydrolyzed for six hours with 6 M
hydrochloric acid. After drying, the residue was derivatized using Marfey’s
reagent to produce chromatographically distinct L and D forms of aspartic
acid. The analysis was performed by LC/MS/MS in positive ion mode
using an Applied Biosystem 3200 Q-Trap mass spectrometer with an
Agilent 1100 HPLC. The column used was a Phenomenex Synergi Polar
RP, 50x2 mm, 4 micron. Three MRM transitions were monitored for each
of the enantiomers of aspartic acid, 386 to 341.2, 386 to 144.2 and 386 to
185.8 amu.
This study examined new methods both in preparation and analysis.
The study compares results from tests performed on processed and
unprocessed teeth. If accurate results can be obtained from unprocessed or
minimally processed teeth using standardized analysis procedures, many of
the problems associated with widely varying techniques for assessing
aspartic acid racemization for age estimation can be minimized.
Consequently, the most accurate method with the smallest range for
estimating ages for persons both living and deceased and of all ages can
become more available to investigators.
Age Estimation, Aspartic Acid Racemization, HPLC/Mass
Spectometry
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Dental Age Estimation The Norwegian Approach

Tore T. Solheim*, University of Oslo, Box 1109 Blindern, 0317 Oslo,
0317, NORWAY
The goal of this presentation is to learn about a special system of
dental age estimation used in Norway and the importance of the expert’s
opinion. Learning about the Norwegian system of age estimation of young
refugees using this system is also an objective.
This presentation will impact the forensic science community by
possibly changing strategy in the examination and reporting similar cases
of age estimation. It may also change the opinion of the role of the forensic
dental expert in a case.
After attending this presentation the attendees will understand some of
the principles of the Norwegian system of dental age estimation and the
philosophy behind it. It will also be possible to understand the Norwegian
system of age estimation of young refugees claiming to be below 18 years.
The presentation’s impact on the forensic odontology community may
be a reevaluation of the role of the forensic odontology expert. It may also
have impact on the way dental age estimation will be performed and
reported.
The approach involves a lot of trust in the forensic expert and his/her
judgment and it will be explained why. The Norwegian system is not only
a reporting of findings on radiographs and compared with tables. It
involves the taking of a history (anamnesis) of the person to be examined,
if living. Any diseases which may have impact on the teeth should be
registered. Also the state of nutrition, especially in childhood, and any
special problems with the teeth as well as how the teeth are kept and
cleaned will be registered.
A clinical examination by the expert is then performed and the general
state of the teeth including attrition and color and recession of the
periodontal ligament is registered. The teeth present are also registered and
this ends in the expert’s clinical assessment of the age. Then, necessary
radiographs are taken according to the techniques used for calculating
the age.

* Presenting Author

The radiographs are then examined and the results in the age
calculation will be reported. The expert must then, if deemed justified,
change is first opinion on the age and formulate the final conclusion. In this
conclusion the age is only given in whole years and after 20 years in 5 year
intervals. Instead of a standard deviation, which always will be incorrect,
it will be assessed how likely the given age may be and how likely the
alternative age may be.
Finally, it will be described how this works in the examination of
young asylum seekers to Norway who claim to be below 18 years.
As a form of quality assurance the reporting is done according to the
IOFOS recommendations and the report is signed by two experts who must
agree upon the conclusion.
Age Estimation, Norwegian System, Forensic Dental Expert
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Third Molars and Estimating Age of
Majority in Young Adults From Thailand

Pisha Pittayapat*,and Vannaporn Chuenchampoonut, DDS,
Chulalongkorn University, Faculty of Dentistry Radiology Department,
Henri Dunant Road, Pathumwan, Bangkok, AL 10330, THAILAND; and
Patrick Thevissen, DDS, and Guy Willems, PhD, Katholieke Universiteit
Leuven, School of Dentistry, Kapucijnenvoer 7, Leuven, B-3000,
BELGIUM
After attending this presentation attendees will have gained an insight
on the methodology and usefulness of using the developmental stages of
third molars for estimating the age of majority in young adults, and more
specifically in male and female youngsters living in Thailand.
This presentation will impact the forensic community by providing an
additional database for dental age estimation of unaccompanied minors in
an effort to globally counteract child trafficking in a more scientific
approach.
All over the world people are entering countries illegally. Child
trafficking is one of the existing illegal pathways which is counteracted by
authorities worldwide in an effort to protect children’s rights. However
some of these unaccompanied minors claim to be minor but are not in
reality. Therefore, age estimation procedures have been designed in many
countries internationally and are most of the time based on a developmental
evaluation of bones of the hand wrist, the collar bone and teeth.
The purpose of this research was to analyze the development of third
molars in relation to chronological age in an original population of young
adults in Thailand.
The developmental stage of third molars was determined on
panoramic radiographs according to an earlier published methodology of
the main authors. More than 900 panoramic radiographs were taken in male
and female youngsters between 15 and 23 years of age. All these
individuals were original inhabitants from Thailand and had the Thai
nationality.
The examined radiographs were from individuals that had at least one
developed upper and one lower third molar present, they showed no
relevant medical history and had no obvious dental pathology. Their
chronologic age at the moment of taking the panoramic radiograph was
calculated based on their date of birth and the date when the panoramic
radiograph was taken.
The results are discussed in full extent and allow the age calculation
of unaccompanied minors originating from Thailand in a scientifically
more sound approach.
Dental Age Estimation, Third Molars, Forensic Odontology
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Analysis of the Possible Effects of
Ethnicity on Dental Age Estimation

Guy Willems, PhD*, and; Patrick Thevissen, DDS, Katholieke
Universiteit Leuven, School of Dentistry, Forensic Odontology
Department, Kapucijnenvoer 7, Leuven, AL 3000, BELGIUM; and Pisha
Pittayapat, and Vannaporn Chuenchampoonut, DDS, Chulalongkorn
University, Faculty of Dentistry Radiology Department, Henri Dunant
Road, Pathumwan, Bangkok, AL 10330, THAILAND
After attending this presentation attendees will have gained an insight
on the possible impact of ethnicity on the estimation of chronological age
based on the developmental stages of third molars in youngsters.
This presentation will impact the forensic community by providing
additional scientific data on the possible influence of ethnicity on matters
such as development of the human dentition and its value in dental age
estimation.
Due to lack of existing and extensive databases on the development of
human teeth in young adults and their relation to chronological age,
forensic experts often use the few existing databases calibrated for the
respective specific populations on which they were designed. This is done
internationally but caution is most of the time expressed by increasing the
standard deviations of the age estimation itself or by choosing wider
confidence intervals.
The purpose of this investigation was to try and analyze the possible
effect of ethnicity on the correlation between age and dental development
in young adults from distinctively different populations.
The results are discussed in full extent and throw some light on the
role ethnicity plays in forensic matters like dental age estimation.
Dental Age Estimation, Ethnicity, Forensic Odontology
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Homicide Cold Case (Twenty-Year-Old)
Solved With Aid of Bite Mark

Paul G. Stimson, DDS*, 902 Lakespur Drive, Sugar Land, TX 77479-5909
Upon completion of this presentation, participants will realize that
homicide cases are never closed. This case was closed after a twenty year
period by a cold case squad, and ultimately a trial by jury with a guilty
verdict.
This presentation will impact the forensic science community by
showing how an individual’s statements and the use of evidence with more
modern methods can close a 20-year-old case. A cold case squad brought
this case to trial by jury with a guilty verdict.
The defendant, Francis F. Pelkey was 26-years-old at the time of the
homicide. The victim was Nell Johnson, a 36-year-old hospital inspector.
Her bullet-riddled body was found five miles from her car in a wooded area
of Harris County. Mr. Pelkey called police and told them a convoluted
story about his encounter with her the day after her body was found. Mrs.
Johnson had a tire problem on a busy freeway and Mr. Pelkey stopped to
assist her. After the tire repair she took him home for tools and they
returned to the site where his van was disabled. He was fixing his van and
she was sitting inside of it. According to his statement, two armed men
approached. One reached into his van and obtained his .22 caliber pistol.
He then shot Johnson with this pistol. The killers then took his cap and shirt
and one of them drove off in his van with Johnson and his gun. The other
killer kept him at gunpoint on the scene. When the other killer returned
they threatened to kill him if he talked, returned his hat and shirt and drove
off in their truck. He returned home to clean his clothing, van and gun. His
description of the gunman matched his own appearance to the clothing he
was wearing. There was not enough evidence at the time to arrest and
charge Pelkey. At one point he told police, “I’ll tell you what really
happened.” His wife told him to “shut up”, and no further statements were
obtained from either of them. There was a bite mark visible on his left arm
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when he was arrested in 1980. Police took photographs of this mark. The
odontologist only had to testify, “it was consistent with a human bite mark
made by someone whose mouth was the same shape as Johnson’s.” The
interaction between the judge, prosecuting attorney and the odontologist,
out of the jury’s hearing, was the interesting portion of this testimony. The
defense attorney wanted a Daubert hearing. The jury was excused. In a
side bar conversation, the judge asked the odontologist about his
knowledge of Daubert hearings in bite mark cases. The odontologist was
aware that an odontologist from El Paso, serving as an expert witness had
testified in two of these type examinations and was allowed to testify. The
odontologist then stated that this case was like the Kumo tire case. As
stated, these were side bar comments between the judge and the
odontologist, who was then allowed the odontologist to testify. No match
of dentition to mark was required. The testimony was this was a human
bite mark injury photograph on Mr. Pelkey, and it was consistent in size of
an individual with similar dentition to Mrs. Johnson. The jury found
Pelkey guilty with more inconsistencies in his statements and other
evidence. He was sentenced under the guidelines in effect in 1980 in Texas,
and given 40 years. He will have to serve 13 years before becoming
eligible for parole.
Homicide, Bite Mark, Cold Case
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Greg Wilhoit - An Innocent Man

Richard R. Souviron, DDS*, Miami-Dade County, Medical Examiner’s
Office, 336 Alhambra Circle, Coral Gables, FL 33134
This presentation will point out the danger of presenting unproven and
non scientific evidence (the presence of bacteroids and candida albicans in
saliva) in making the link to the suspect. The presentation will show the
bite mark evidence and the dangers of making a positive link to a suspect,
“like a fingerprint” with total disregard for the unanimous opposite opinion
of twelve board certified forensic odontologists. This presentation will also
point out the danger of presenting unproven and non scientific evidence
(the presence of bacteroids and candida albicans in saliva) in making the
link to the suspect. Most egregious of all is the fact that defense attorney
Briggs would not use a defense expert and decided to “wing it” even when
presented with the overwhelming opinions of twelve independent experts.
This presentation will impact the forensic science community by
showing the importance of second opinions in bite mark cases. The use of
bacteria and yeast in saliva should not be used to link a suspect to a bite
mark injury.
In the novel by John Grisham “The Innocent Man”, he describes the
Wilhoit case in some detail. Bite mark testimony by the prosecution
“experts”, Dr. Tom Glass and Dr. Keith Montgomery were a major factor
in the conviction of an innocent man-Greg Wilhhoit. Gross incompetence
of counsel was the reason Mr. Wilhoit was granted an evidentiary hearing
and subsequently a new trial. The defense was granted a directed verdict
of acquittal at the second trial, some 6 years after his incarceration.
A bite mark was found on the right breast of the victim Kathryn
Wilhoit at the time of her murder in 1985. Her estranged husband Greg
Wilhoit was charged with first degree murder at an arraignment hearing in
July of 1986 where Dr. Keith Montgomery testified as to a bite mark match.
Mr. Wilhoit’s trial for capital murder took place in Oklahoma in May of
1987.
Mr. Wilhoit’s defense counsel George Briggs elected not to use
defense bite mark expert Dr. Tom Krauss despite the fact that Dr. Krauss
had sent the bite mark evidence to eleven board certified forensic dentists
from across the United States and had affidavits from all eleven stating that
Mr. Wilhoit could be eliminated as the biter. Defense attorney Mr. Briggs
was under the influence of alcohol prior and during most of the trial. Mr.
Briggs was subsequently disbarred by the Oklahoma State Bar.
The prosecution presented bite mark testimony by Dr. Glass and Dr.
Montgomery along with their findings of bacteroids and candida albicans
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in the saliva found in the bite mark and from Mr. Wilhoit’s mouth. Their
testimony was that this was a rare finding. Further, their testimony was that
bite marks were like fingerprints in specificity. The jury found Mr. Wilhoit
guilty and he was sentenced to death. He spent 4 years on death row at
McAlister, the Oklahoma State maximum security prison.
Because of the ineffectiveness of counsel by George Briggs and the
efforts of Dr. Tom Krauss, the court of appeals granted an evidentiary
hearing in July of 1990. Judge Pearman conducted the hearing and issued
a “finding of fact” and “conclusion of law”. In March of 1991 his findings
and opinions were presented to the criminal court of appeals. On April 15,
1991 the appeals court issued an order and reversed the sentence and
remanded the case for a new trial.
At his new trial Greg Wilhoit’s new defense attorney Mark Barrett
was granted a directed verdict by Judge Pearman and Greg Wilhoit became
a free man.
Bite Mark, Candida Albicans, Conclusion of Law
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Operator Exposure to Scatter Radiation
From a Portable Hand-Held Dental
Radiation Emitting Device (Aribex™
NOMAD™) While Making 715
Intraoral Dental Radiographs

Robert A. Dansforth, DDS, Edward E. Herschaft, DDS*, Eriks King, and
John A. Leonwich, PhD, University of Nevada, Office of Radiation Safety,
1001 Shadow Lane, Las Vegas, NV 89106
After attending this presentation, participants will understand the
relative potential risk of operator exposure to backscatter radiation while
using a portable hand-held dental radiation emitting device (Aribex™
NOMAD™). Specifically, attendees will be able to evaluate and compare
the operator backscatter radiation dose received to Maximum Permissive
Dose (MPD) and to dose levels of equivalent daily background radiation
when positioning this device in a forensic (atypical) setting. The
presentation will provide the forensic dental community and others whose
disciplines require the use of this devise with the knowledge required to
evaluate a radiation safety risk/benefit paradigm for the use of this
instrument.
Specifically, attendees will be able to evaluate and compare the
operator backscatter radiation dose received to Maximum Permissive Dose
(MPD) and to dose levels of equivalent daily background radiation when
positioning this device in a forensic (atypical) setting. Based on this study,
similar comparisons can also be made to the MPD and equivalent daily
background radiation when the devise is used according to the
manufacturer’s positioning recommendations in routine (typical) dental
settings.
This presentation will impact the forensic community by presenting
results which indicate that operator exposure to backscatter radiation from
the use of a NOMAD™ dental radiation emitting device in forensic dental
settings is minimal, and not clinically significant. Thus, risk of backscatter
radiation exposure to the operator while using this unit in a morgue facility
or multiple fatality incident scenario is similar to that received when the
devise is employed in standard dental settings.
Introduction: The NOMAD™ radiation emitting unit received FDA
approval in 2005 and had been authorized for use in multiple fatality
incident situations associated with hurricane Katrina and the Indian Ocean
tsunami forensic team mobilizations. Despite these facts, the radiation
safety division of the Nevada State Board of Health required that a study of
the backscatter radiation to the operator during dental related radiography
be conducted prior to authorizing use of this device in the State of Nevada.
This study was conducted at the UNLV School of Dental Medicine after
review and approval by the school’s Institutional Review Board (IRB) for
Human Research.
* Presenting Author

Materials and Methods: Operator exposure to backscatter radiation
while using an Aribex™ NOMAD™ radiation emitting device was
determined while the operator employed various typical and atypical use
scenarios during the exposure of 715 digital and/or film based dental
radiographs. Additionally, 100 digital and 100 film based radiographs were
exposed as controls in typical modes according to manufacturer
recommendations.
Results: Study data was compared to the radiation safety Maximum
Permissive Dose (MPD) and to equivalent daily background radiation.
Results showed the reproductive organs received the highest dose and the
thyroid the least. The average operator whole body study dose was
determined to be 0.065 mSv (6.58 mrem) or 0.13% of the annual MPD and
the effective dose of 0.034 mSv (3.4 mrem) to be 0.95% of annual
background radiation or an added 3.5 days.
Extrapolating the data as an expression of averaged annual operator
exposure resulted in a whole dose of 0.629 mSv (62.9 mrem) or 1.26% of
the annual MPD. The extrapolated whole body effective dose was 0.331
mSv (33.1 mrem) which is equivalent to 9% of the annual background
radiation or an added 33.5 days. These results are compatible with those
published by the manufacturer.
Conclusions: Used in a typical manner, the manufacturer of the
NOMAD™ hand-held radiation emitting device acknowledges that the
unprotected operator will sustain a small additional amount of radiation
(<1% of the MPD). This additional radiation exposure is directly related to
the operator position within the “safe zone” provided by the acrylic/lead
shield on the end of the primary beam collimator.
This study documented operator backscatter exposure in atypical
situations in which the operator was not positioned according to complete
compliance with the “safe- zone” recommendations of the manufacturer.
Despite this fact, the results of this atypical use study for this device are
similar to those of the manufacturer. The additional exposure of 0.065 mSv
(6.58 mrm) in this study falls well below the 5.0 mSv (500 mrem)
occupational limit at which dosimeter monitoring is required for dental
personnel in Nevada.
The additional backscatter dose contribution is not incompatible with
other occupations in which there are potential radiation exposure hazards.
Any operator concerned about additional exposure when using the
NOMAD™ device in an atypical configuration can choose to take
appropriate shielding precautions.
Operator Radiation Exposure, Portable Radiation Emitting Device,
Maximum Permissive Dose
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Mideo System CASEWORKSeis™:
The Use of New Technology in Bite Mark
Analysis and Forensic Identification

David K. Ord, DDS*, 1001 Shadow Lane, MS7410, Las Vegas, NV 89106
After attending this presentation, attendees will understand and
appreciate the nuances and workflow barriers that forensic dentists and
other forensic specialists encounter when employing digital photography
and radiography technology as components of their forensic comparison
and evaluation protocols. Additionally, the presentation will provide
attendees with information concerning a new device and computer
software program that facilitates secure image workflow and addresses the
problems previously encountered by forensic experts using this technology.
This session will present the practical uses of this system, which is new to
forensic dentistry and the coroner/medical examiner laboratory
environment.
This presentation will impact the forensic community by presenting
information which will facilitate the comparison of dental records in mass
fatality incident situations, and cases requiring bite mark evidence,
histological tissue and/or digital radiographic comparison.
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The introduction of digital radiographic and photographic technology
has introduced new comparison media into the forensic laboratory, making
these procedures more difficult for the forensic scientist unfamiliar with the
operational techniques required for their use. Currently, forensic
practitioners are storing more information in digital formats. Thus,
tracking, networking, and securing this stored data have become issues of
high priority for the forensic community.
Comparing digital images and radiographs with conventional film
based images and printed radiographs is more difficult than comparison of
these components of forensic evidence within the same medium. The
computer software program CASEWORKSeis™ developed by Mideo
Systems, Inc. permits these operations and increases accuracy and
efficiency in forensic identification and bite mark analysis. Additionally,
CASEWORKSeis™ provides security, tracking, and storage and output
solutions for management of forensic evidence.
The CASEWORKSeis™ program permits the user to capture nondigital radiographic formats and import digital radiographs. Once the
capture sequence is complete, CASEWORKSeis™ offers the user tools to
manipulate the radiographic images. Various filters are included for
measurement, image enhancement, and comparison. The program also
interfaces to various LIMS and/or coroner’s case management software.
Multi-level security provides the ability to attach case details to objects
stored in the database of the program.
The ability to scan or photograph a dental cast into the software and
bring it immediately to a 1:1 relationship with digital photographs of a bite
mark pattern is unique to this program. This feature can greatly reduce the
time required for bite mark comparison. A variety of image types,
including radiographic or photographic projections, can be viewed in a
single workspace. This feature permits the analyst to more accurately
compare the data.
CASEWORKSeis™ stores each version of an image in a SQL/Oracle
database, attaching it to the image. The unaltered original image/data can
be accessed at any time during the analysis process. The program tracks
and records all manipulation of the data. Image history and chain of
custody information is documented to insure the authenticity of this
evidence should questions arise. Data and evidence stored in the
CASEWORKSeis™ program is readily available for court exhibits through
quick, straightforward interfaces.
The capabilities of the CASEWORKSeis™ program will be
demonstrated through review of several recent cases involving comparison
of dental records and radiographs for identification and comparison of bite
mark evidence. Beta testing of this software system has occurred at the
Clark County, Nevada Coroners’ Office and the Los Angeles Sheriffs’
Crime Laboratory.
Computer Software, Evidence Comparison, Bite Mark Analysis
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The State of the Missing/Unidentified
Persons Today and How Forensic
Dentists Can Help With Closure

Lillian A. Nawrocki, MA, DDS*, 2 Laura Court, Mount Sinai, NY 11766;
Cynthia Brzozowski, DMD*, 179 Dayton Street, Sea Cliff, NY 11579; and
B. Kalman Friedman, DDS, 42 Greene Avenue, Amityville, NY 11701
The goal of our study and presentation is to make all agencies
involved in the identification of Missing and Unidentified individuals
aware of the current changes implemented by the National Crime
Information Center. In addition, we would like to review new
developments relating to Missing and Unidentified Persons that have
occurred in general.
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This presentation will impact the forensic science community by
helping provide closure for the friends and families of Missing and
Unidentified Persons.
The NCIC is a nationwide computerized information system available
to law enforcement and criminal justice agencies. It was formed in
conjunction with the International Association Chiefs of Police and the FBI
in 1967. The system started with the Missing Article File, expanding to
include the Missing Person File in 1975 and the addition of the
Unidentified Person File in 1983. It has had shared management between
the FBI, State and other Federal Criminal Agencies. The FBI has been the
host computer for 50 states, District of Columbia, Puerto Rico, U.S. Virgin
Islands, Guam, Canada and Interpol. Even so, it has been difficult for each
state to collect information and to have the ability to share information. The
Missing Person File and the Unidentified Person File has been hampered
by the use of identifiers that related more to physical characteristics (hair,
eye color, etc.) rather than something more stable like dental characteristics.
Additional hindrances to the system included the failure to collect the
necessary personal information, such as dental records, at the law
enforcement level. A June 2007 statistical report from CJIS indicates that
the number of Missing Person Files with dental records collected averaged
less than 5% for the majority of states. Ten states had less than 1% of their
missing persons cases with dental records submitted. Recently, significant
changes have been implemented. The revised Unidentified and Missing
Persons Data Collection Entry Guides (instituted in 02/2006) are simpler
and easier to understand and are based on an adaptation of the WinID
program. However, trained individuals are still needed to complete the
revised forms. The investigation showed not all counties in New York were
using the updated forms and not all individuals filing the forms were
trained. With the help of the FBI and fellow members of the ABFO,
reasons why were sought to discover what was occurring in the rest of the
50 states. All state clearinghouses were surveyed. The results of the
experiences and survey will be presented in the hopes of making all
agencies more knowledgeable of the tools available to them in helping to
provide closure for the many family and friends of the Missing and
Unidentified.
A National Dental Image Repository (NDIR) is being established at
this time. It will provide a place for law enforcement to post dental images
related to the missing and unidentified on the web. The NDIR is composed
of experienced dentists qualified to make comparisons and are available for
consultation to all law enforcement agencies. The dentists are trained to
use the correct coding. Also updated coding forms will be available online.
The NDIR is placed on Law Enforcement Online or LEO. This system
operates 24/7 and is restricted to law enforcement, criminal justice or public
safety agencies. Case information will be submitted and will be reviewed
by a group of ABFO odontologists and approved. Once approved the
information is posted by NCIC number on LEO in a .PDF format (portable
document form).
Other new developments now include the dissolution of the National
Center for Missing Adults (even though 3% of the missing are less than 18years-old) due to lack of funds.
On July 2, 200,7 the Justice Department launched the National
Missing and Unidentified Persons Initiative (NAMUS). This will be an
additional repository of relevant information for medical examiners,
coroners, victim advocates, law enforcement agencies, and the general
public to access and search for records of missing persons and unidentified
human remains to attempt to solve cases. Exactly how this will work with
other agencies is not clear at this writing.
Missing/Unidentified Persons, NCIC, NDIR

* Presenting Author

F31

Advanced Dental Imaging as an Adjunct
to Dental Age Estimation - A Comparison
of Panoramic Radiography and Cone
Beam Computed Tomography Assessment
of Third Molar Development

Joanne Ethier, DMD, MBA*, University of Texas Health Science Center,
PO Box 29741, San Antonio, TX 78229; Robert Langlais, DDS, MS, and
Marcel Noujeim, BDS, MS, University of Texas Health Science Center,
Dental School, 7703 Floyd Curl Drive, San Antonio, TX 78229 ;and
Thomas Prihoda, PhD, University of Texas Health and Science Center,
Department of Biostatistics, 7701 Floyd Curl Drive, San Antonio, TX
78229; and David R. Senn, DDS, 18 Villa Jardin, San Antonio, TX
78230-2749
The goal of this presentation is to investigate the role of advanced
imaging, using Cone Beam Computed Tomography (CBCT) to aid in
determining the stages of third molar development. The technique will be
compared to a conventional technique using panoramic radiography.
This presentation will impact the forensic science community by
reaching better accuracy in the assessment of the developmental stages of
roots.
Forensic dentists make chronological age estimates based on the
stages of crown development, root development and apical apices closure
of the teeth roots. In cases involving age assessments for immigration
agencies, the third molar root apex closure is most often evaluated. These
estimates are based on data from the studies of Demirjian (1973) and
Mincer (1993) and the use of conventional radiographic images. Estimates
based on third molars necessarily have large ranges (+/- 4 years) as the third
molar is the most variable of all teeth in development. Advances in
imaging and more discriminate staging may improve the technique and
narrow those ranges. Even though panoramic images are the primary
image source for assessing apex formation, the projection geometry and
nature of panoramic image formation with its inherent layering of
anatomical structures and distortion, make accurate assessment
problematic. Panoramic imaging has many advantages in terms of time
required, decreased radiation dosage to the patient, wide area of coverage,
comfort to the patient, ease of infection control and cost effectiveness to
reach a radiographic view of the teeth and their supporting structures.
However, with the development of advanced imaging and multiple plane
reconstruction, a more accurate assessment of the development of dental
structures, can be achieved. This could result in better accuracy in the
assessment of the developmental stages of the teeth including third molars.
The aim of this study is to investigate the role of advanced imaging,
using Cone Beam Computed Tomography (CBCT) to aid in determining
the stages of third molar development. The technique will be explained and
contrasted to a conventional technique using panoramic radiography.
For this prospective study, Institutional Review Board approval of use
of human subjects was previously obtained. The subjects consisted of
patients being evaluated for 3rd molars extractions and/or orthodontic
treatments. Both the departments of Orthodontics and/or Oral Surgery
Department of the Graduate Dental Clinic were solicited for referrals. The
population ranged in age from 14 to 19 years old. The panoramic and
CBCT images were acquired by the residents of the Graduate Program in
Oral and Maxillofacial Radiology of the University of Texas Health and
Science Center at San Antonio. The digital panoramic images were
acquired with the Planmeca Promax. During the same appointment, using
the high resolution Morita Accuitomo 3DX, two additional CBCT were
acquired for each subject. Demographic information was recorded from
the dental record and the added information sheet provided with the consent
form. The age estimation was made by using the Demirjian/Mincer stages
of the third molar development for the panoramic images and the three
dimensional CBCT images.
Advanced imaging and cross sectional reconstruction of the CT
volumes should offer better information about the position of teeth and
* Presenting Author

their relationship to anatomical landmarks that may eventually become
valuable in clinical dentistry and in forensic identification. Information
gleaned about apical development of the third molars is expected to prove
to be superior to panoramic radiography.
Age estimation by means of tooth development assessment from
conventional radiographic images has been in used for many years. While
CBCT is becoming more recognized as a powerful additional tool for
diagnosis and treatment in all areas of dentistry, it is still considered to be
an emerging technology. The standard of care and the guidelines for best
practices challenge forensic dentists to be prepared to use all available
techniques to reach the most accurate conclusions. Cone Beam Computed
Tomography is a promising “new” technique that allows practitioners of
clinical and forensic dentistry views of anatomical features never before
possible.
Age Estimation, Cone Beam CT, Forensic Odontology
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Dental Age Estimation by Calculating
the Ratio of Tooth and Pulp Volumes
Using Cone Beam Computed Tomography

Omolola Adetona, BDS*, and Joanne E. Ethier, DDS, MBA University of
Texas Health Center, Department Of Pediatric Dentistry, 7703 Floyd Curl
Drive, MSC7888, San Antonio, TX 78229; and Pirkka Nummikoski, DDS,
William Moore, DDS, MS, Robert Langlais, DDS, MS, Marcel
Noujeim, DDS, MS, and David R. Senn, DDS, , University of Texas
Health Science Center, Dental School, Mail Code 7919, 7703 Floyd
Curl Drive, San Antonio, TX 78229-3900
At the end of this presentation, participants will appreciate the value
of the cone beam computed tomography in dental age estimation methods.
Estimation of age using cone beam computed tomography will be an
adjunct to other age estimation techniques in identifying unknown
individuals and assisting law enforcement officials in determining whether
individuals have reached the legal age of adulthood.
Age estimation is an important factor in the identification of unknown
individuals and integral in efforts to assist officials in determining whether
individuals have reached the legal age of adulthood. The most common
dental age estimation methods currently used are based on various age
related changes in teeth. The methods that utilize formation and
development of teeth are accurate for estimating ages in children and
adolescents but ineffective for adults. Some of the methods useful for
adults require the extraction and sectioning of teeth and are not applicable
for living individuals. Morse (1991) and Kvaal et al (1995) discussed
assessing the reduction in the volume of the pulp with increasing age for
age estimation. The current study focuses on evaluating the tooth-pulp
volume ratio (vT:vP) using images obtained from cone beam computed
tomography (CBCT). The CBCT method may allow for a more accurate
assessment of the tooth and pulp volumes than the two dimensional
information provided by radiographs.
Using a Morita 3D Accuitomo Model, 150 images of 150 individuals
of known ages were collected. The target teeth chosen for this study were
paired maxillary incisors, maxillary first permanent molars and mandibular
first permanent molars. The participants had at least one pair of target teeth,
fully developed, and with no evidence of restoration/pathology.
For single rooted teeth the most coronal extent of the pulp and the
location of the root tip were determined. Segments representing eighty per
cent (80%), forty per cent (40%) and twenty per cent (20%) of the most
coronal portions of the pulp tip to root tip portions of these teeth were
analyzed. These selection criteria exclude that portion of the crowns with
no pulp and a calculated portion of the root tip. The volume measurement
for the mandibular first permanent molars was from the plane parallel to the
tip of the most coronal pulp horn to the plane parallel to the most coronal
portion of the furcation of the root with both planes perpendicular to the
estimated long axis of the tooth. A second volume measurement for the
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mandibular molars included the initial volumes added to volumes
calculated for a segment of the root portions of the tooth equal to the initial
segment. For the maxillary first permanent molars, the area of interest
extended from the plane even with the tip of the most coronal pulp horn to
the plane even with the most coronal portion of either root furcation.
CBCT slices of known thickness were imported into Adobe Photoshop for
area measurements of the tooth and the pulp. The volume was calculated
by multiplying the tooth area and pulp area of each slice by the thickness
of the slices. The sums of the vT and vP for all the slices included for each
tooth was determined and the vT:vP was calculated.
The distributions of each set of vT:vP were tested for normality, and
the angular transformation was applied when necessary. Linear regression
was performed to determine the overall association of subject age with each
set of vT:vP values. The subjects were then grouped by decade age, and
one-way ANOVA tests were performed to determine if any significant
mean differences between decade ages were observed, with the F-tests
considered statistically significant if p<0.01. If the F-test was significant,
then pairwise decade age mean comparisons of interest were performed
using Bonferroni-adjusted Student’s t-tests with p<0.05 considered
statistically significant. The sample size of 20 subjects per decade age
grouping was sufficient to detect a population effect size of 0.4 or more by
F-test at the 0.01 level with power of 80%. The specific results of this study
will be presented.
Forensic Odontology, Age Estimation, Cone Beam Computed
Tomography
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Exemplar Creation In Bite Mark Analysis
Using Cone Beam Computed Tomography

Charles B. Foy, DDS*, PO Box 10, Madisonville, LA 70447-0010;
Joanne Ethier, DMD, MBA, PO Box 29741, San Antonio, TX 78229;
Paula C. Brumit, DDS, 103 East Beltline, Suite H, Cedar Hill, TX 75104;
Bruce A. Schrader, DDS, 9004 Francia Trail, Austin, TX 78748; Robert
Langlais, DDS, MS, and Marcel Noujeim, BDS, MS, University of Texas
Health Science Center, Dental School, 7703 Floyd Curl Drive, San
Antonio, TX 78229; and David R. Senn, DDS, 18 Villa Jardin, San
Antonio, TX 78230-2749
After attending this presentation, attendees will learn a new way to
gather and use three-dimensional information about the teeth of suspected
biters.
This presentation will impact the forensic community by
demonstrating a new technique to gather and use three-dimensional
information about the teeth of suspected biters.
This pilot study investigates the use of Cone Beam Computed
Tomography to assist in bite mark analysis by creating improved exemplars
of suspected biters’ dentitions that include the consideration of the threedimensional nature of teeth.
There are numerous ways of producing exemplar overlays to compare
biters’ dentitions to bite marks. Past and current methods used for bite mark
exemplar creation included hand-tracing, xerographic and radiographic
methods. Currently, the most widely accepted method is a computerassisted generation of exemplars using reflected light scans of dental
models of suspected biters. This method has been touted as superior to
other modalities. Scanners generate digital information by moving a scan
head made up of mirrors, lenses, filters, and in high quality scanners, a
charged couple device or CCD. The CCD collects light from either a cold
cathode fluorescent lamp (CCFL) or a xenon lamp that is reflected from the
dental models. This reflected light is not a dependable “reflection” of the
actual three-dimensional profile of the biting surfaces of the teeth. The
subsequent selection of the areas to be chosen to depict the biting surfaces,
whether done manually or computer-aided is markedly subjective. Using
the three-dimensional CBCT to help generate a series of two-dimensional
exemplars is just the first step toward minimizing the shortcomings of other
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methods. The ultimate goal is to develop exemplars that will fully and
accurately depict the variation of surface contour in the subjects’ dentitions
at various angles of attack.
With the use of CBCT scans of the biters’ dentitions the creation of
multiple exemplars of the suspects’ dentitions facilitates depicting the
variety of angles of attack and depths of attack of the teeth as they contact
the bitten substrate. Curt Dailey, DDS, in his 2002 AAFS presentation
“The Topographic Mapping of Teeth for Bite Mark Overlays” described a
method using selective grinding of suspects’ stone dental models. An
advantage of the current method is that the three-dimensional images can
be sliced and re-sliced at varying angles. Using current technology the
slices can be as thin as 0.125 mm.
CBCT scans were taken on ten subjects using a Morita 3-D
Accuitomo. Using I-Dixel software axial slices were taken every 0.125,
0.250 and 0.5 mm. For each slice, beginning with the initial contact of the
incisors, a depiction of that portion of the teeth was outlined, creating a
hollow volume overlay derivative of a method first developed and
presented to the AAFS in 1996 by Heidi Christensen, DDS, MS and later
published by Bowers and Sweet and Bowers and Johansen. A total of 8 to
16 of the 0.250 mm slices were used which is equivalent to 2 to 4mm of
tooth structure from the initial tooth contact. The resulting layers form a
pseudo-three dimensional reconstruction of the teeth. When combined the
multiple outlines resemble a “topographic map” of the teeth. This method
allows the use of different layers generated from varying angles to more
accurately compare suspected biters to the bite mark.
This method of constructing overlays is a more accurate and
comprehensive method to objectively construct two-dimensional and
pseudo three-dimensional overlays. Limitations include the potential lack
of access to CBCT for some and the cost of the procedure for others.
Additional methods to ameliorate these limitations will be suggested.
Cone Beam CT, Bite Marks, Forensic Odontology
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Cone Beam CT Radiography
for Dental Identifications

Richard A. Weems, DMD, MS*, University of Alabama, School of
Dentistry, SDB Box 52, 1530 3rd Avenue, South, Birmingham,
AL 35294-0007
After attending this presentation, attendees will gain an understanding
of Cone Beam CT techniques and possible forensic dental uses.
This presentation will impact the forensic community by
demonstrating a new method in dental odentifications.
Cone Beam Computed Tomography (Cone Beam CT) is a relatively
new dental digital dental radiographic imaging technique that is rapidly
gaining a place in dental diagnosis and treatment planning, and shows
unlimited possibilities for future use. The essence of the technique relies
on multiple skull or maxillofacial exposures onto a digital sensor plate
taken from 360 degrees of rotation about the subject which is then
synthesized by relational software into numerous possible viewing aspects
simulating a medical CT Scan but at a much lower dose and cost to the
patient.
In medical CT Scans, the beam is collimated to be thin and fan-shaped
and slowly scans down through the patient (from head to toe) at ninety
degrees to the body, one layer at a time. This induces a large amount of xradiation exposure to the patient. Cone Beam CT, however, produces
pulses of radiation exposing the patient with a beam shaped similarly to that
used in exposing a cephalometric radiograph producing approximately 300
images around the patients head. Even though the exposure rotation time
may be 20 seconds, the pulsed radiation exposure time to the patient may
only be 4-6 seconds in duration. Therefore, a 20 second Cone Beam CT
scan may induce a dose as low as 68 micro-sieverts whereas a traditional
complete mouth radiographic series of intraoral radiographs induces a dose
* Presenting Author

of 150 micro-sieverts compared to the dose of a Medical CT dose of 12003300 micro-sieverts.
The robust amount of scanned information from all possible angles
allows the practitioner to select multiplanar slices in three planes: axial,
sagittal, and coronal. The slices may also be selected from 0.25 mm to
150.0 mm in thickness. Thus, traditional plane film images may be selected
after-the-fact such as a panoramic view, cephalometric views, TMJ
projection views (both lateral and antero-posterior), PA skull views,
sialography examinations, and submentovertex views. Cone Beam
machines with the capability of producing an extended field of view
(typically 22 mm vertically) can also be used for airway assessments to be
used with sleep apnea patient studies.
However, new image modes are also allowed by the scan by
producing selectable axial images (as if looking down onto the selected
plane from above), cross-sectional images (as if looking onto a segment of
the mandible or maxilla cut at 90 degree angles) and also 3D images of the
entire skull or orofacial complex. In fact, three dimensional models have
been rendered from the single scan of a Cone Beam CT unit, eliminating
the need of utilizing impressions and plaster pour-ups. Also, all Cone
Beam CT images are displayed without distortion at a consistent 1:1 or lifesized ratio. The system also eliminates “ghost” image artifacts seen
routinely with panoramic radiography which are superimposed on the
actual radiographic anatomy and often hinders radiographic diagnosis.
This presentation will involve a “real time” demonstration of the Cone
Beam CT imaging software and will suggest possible new methods of
performing dental identifications and possibly bite mark analysis and
comparison using this new and promising imaging technique.
Cone Beam, CBCT, Dental Identification
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UVIS -The Unified Victim Identification
System - New York City’s Master Disaster
System Takes Shape

Kenneth W. Aschheim, DDS*, 44 East 67th Street, New York, NY 10021;
and Lawrence A. Dobrin, DMD*, Office of the Chief Medical ExaminerNew York City, 471 East Westfield Avenue, Roselle Park, NJ 07204
The goal of this presentation is to familiarize the attendee with New
York City’s federally mandated emergency management computer
software. The attendee will be introduced to the interoperability of a
completed emergency management system as it relates to all aspects of
victim identification.
The familiarization by the forensic odontology community with New
York City’s UVIS system will help expedite the identification of victims of
a mass disaster or bioterrorist attack by odontological means. Since this
risk of such attacks remains high, it’s usefulness in the field of forensics and
its impact on humanity is immeasurable.
Following the World Trade Center attack New York City implemented
a comprehensive Mass Disaster Preparedness Program to ensure that the
city was prepared in the event of another terrorist attack. A federal mandate
required the New York City’s Office of the Chief Medical Examiner have
a single unified reporting system in place to allow for seamless
communication between multiple city agencies. This lead to the
development of the Unified Victim Identification System (UVIS).
UVIS is an ASP.NET, C#, and MS-SQL based system which deals
with all aspects of victim identification management. This multi-module
software system allows for rapid communication between multiple city
agencies. This presentation will consist of an overview of the system
especially how it relates to forensic Odontology. The discussion will
begins with activation through the city emergency management office
following by a discussion of the intake of missing person information
through New York City’s 311 based management system. Addition module
of mortuary management will track postmortem specimen intake and
tracking. DNA sampling, fingerprint identification and missing person
* Presenting Author

reconciliation will also be discussed. The presentation will conclude with
a discussion of a UDIM the UVIS Dental Identification Module a fully
integrated Forensic Odontology management system.
UVIS - Unified Victim Identification System, UDIM - UVIS Dental
Identification Module, Forensic Odontology Management System
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WinID Expansion as an Aid
in Multiple Fatality Incidents

Karen M. DePaoli, DDS*, 616 Marguerite Avenue, Corona del Mar, CA
92625; James McGivney, DMD, 11 Ronnies Plaza, St. Louis, MO 63126;
Paula C. Brumit, DDS, 103 East Beltline, Suite H, Cedar Hill, TX 75104;
Bruce A. Schrader, DDS, 9004 Francia Trail, Austin, TX 78748; and
David R. Senn, DDS, 18 Villa Jardin, San Antonio, TX 78230-2749
The objective of this presentation is to (1) assess the impact of WinID
program expansion in Multiple Fatality Incidents (MFI’s) via survey of
responders to previous MFI’s, and (2) compile a comprehensive list of
terms for identification to be incorporated into the WinID data base to aid
in identification efforts in MFI’S.
The impact of this presentation will be to aid in management of data
in Multiple Fatality Incidents.
A survey was taken of responders to previous MFI’s requesting their
input on the benefit of a program integrating all identifiers. This survey
was conducted via the internet. Identification terms were gleaned from
existing forms used for this purpose, i.e., Victim Identification Profile
(VIP), National Crime Information Center Missing Person Data Collection
Entry Guide, Interpol Victim Identification Form, as well as terms added by
the author.
Managing a Multiple Fatality Incident (MFI) requires the collection of
a large amount of antemortem and postmortem data. Organizing, accessing,
analyzing, and making this data useful are a challenge for forensic
personnel. The expectation of positive identification of the victims is high.
Scientific identification is typically based on one or more of four methods,
dental, DNA, fingerprint, and medically documented biological
characteristics. Antemortem data that do not fall within these methods has
the potential to be less useful particularly in cultures that require
identification to be scientifically based. Not every culture demands that a
scientific standard be met for identification. A database that includes as
many identifiers as possible would allow for applications in third world
countries where the identification standards are different than those of the
United States and may be based solely on personal effects or biological
characteristics such as hair or eye color. The collection of antemortem data
that includes only the most effective and most used parameters is becoming
more of a concern. Misinterpretation of terminology by both interviewer
and interviewee can hinder the identification process as well. Prior
incidents have been worked using two well known but different software
systems that are written in incompatible languages. WinID was designed
to manage dental antemortem and postmortem data while VIP manages
broader biological identifiers as well as personal effects. This arrangement
requires investigators to be proficient in two different programs to access
all identifying data on an individual case. Surveys of responders to previous
MFI’s indicate that the integration of all antemortem and postmortem data
would improve efficiency and decrease the workload of forensic
investigators. This paper details a proposed single integrated web based
software system, WinID that includes identifiers gleaned from forms
already in use. The program will be written in ASP.net 2.0. The data will
be formatted in Extensible Markup Language (XML). The XML format
allows data to be accessed by programs using incompatible languages. It
also allows for easy expansion and revision of terminology in the data base
if necessary. A single software system, an expanded version of WinID,
would allow all investigators access to all data to improve efficiency of
identification of victims. In addition, having WinID web based allows easy
access to the program online. The availability of the program online would
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allow for access by investigators from any location. This includes
investigators onsite of the disaster as well as those off site that may be
interviewing family members.
Forensic Odontology, WinID, Multiple Fatality Incidents

patients are referred to endodontists for non-surgical and surgical
endodontic treatment. If a referral was made to an endodontist, the
specialist should be contacted to obtain their specific antemortem dental
records that would contain the type and brand of material used to obturate
the tooth.
Forensic Odontology, Endodontic Materials, SEM/EDS
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Identification of Incinerated Root
Canal Filling Materials After
Exposure to High Heat Incineration

Joseph D. Bonavilla, DDS*, Central Carolina Endodontics P.A., 888
Cook Road, Orangeburg, SC 29118; Mary A. Bush, DDS, SUNY at
Buffalo, B1 Squire Hall, 3435 Main Street, Buffalo, NY 14214; Peter J.
Bush, BS, Laboratory for Forensic Odontology Research, School of
Dental Medicine, SUNY at Buffalo, B1 Squire Hall, South Campus,
Buffalo, NY 14214; and Eugene Pantera, DDS, SUNY at Buffalo,
Department of Endodontics, 240 Squire Hall, Buffalo, NY 14213
Upon completion of this presentation, the attendee will have an
increased awareness of the different types and brands of endodontic
materials that can be found in the root canals of human teeth. The attendee
will also understand how endodontic sealers, filling materials, files, and
cement that are contained in the canal will retain their specific elemental
fingerprint after incineration.
The presented material will impact the forensic community by
increasing the pool of antemortem data available to identify victims of
incineration events.
With the increase in global terrorism there is a higher probability of
having to identify victims of incineration events. The victims of
incineration events challenge forensic odontologists when coronal
restorations are no longer present to compile postmortem data. With 40
million root canals being completed annually in the United States, a very
large pool of antemortem data is currently available to the forensic
odontologist to make positive identifications. This pool of data can be
more readily used if an analysis of the materials can pinpoint a specific type
and brand of endodontic material.
This study provides fingerprints of root canal obturation materials to
be utilized as a forensic identification aid. The analysis used Scanning
Electron Microscopy/Energy Dispersive X-ray Spectroscopy (SEM/EDS)
to assess the elemental composition of materials before and after high
temperature incineration. Sixteen endodontic materials were analyzed preincineration and placed in extracted teeth. The filled teeth were subjected
to incineration at 900° C for 30 minutes to simulate incineration events or
cremation. Incinerated materials were radiographed and re-analyzed to
determine if they retained their original elemental composition.
Results from the study determined that endodontic sealers, gutta
percha, root end filling materials, silver points and separated files were
distinguishable in the canal and traceable after incineration. The author will
present a fingerprint of the endodontic obturation materials based on
elements specific to each type and brand of material. This work represents
the initial stage of database generation for root canal filling materials.
An understanding of root canal therapy will enable the forensic team
to use postmortem radiographs to determine what procedure the patient
underwent, what materials where used and what possible procedural
accidents may have occurred. Initial root canal therapy involves the
complete cleaning and shaping of all the canals of the tooth followed by
filling the canal from the coronal orifice to the apex with a radiopaque
obturating material. Endodontic accidents involve perforating the canal,
separating a file in the canal or failing to locate a canal would be evident on
the post operative radiograph. Surgical root canal therapy involves the
resection of the apical third of the root followed by a retrograde filling. The
materials used for the retrograde filling will significantly differ from the
initial root canal filling. All materials should also be annotated in the
patient’s antemortem dental record. It is important to compile all possible
antemortem dental information and it should be stressed that many dental
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Dental Implants in Forensic Dental
Identification: Morphologic and
Radiographic Analysis

Veronique F. Delattre, DDS*, and Lillian C. Lyons, DDS, University of
Texas, Dental Branch, 6516 MD Anderson Boulevard, #309, Houston,
TX 77030
After attending this presentation, participants will gain a better
understanding of the morphology and radiographic appearance of dental
implants used since their introduction as dental prosthetic device.
This session will impact the forensic community by providing
information that will guide the forensic dentist in the postmortem
identification of individuals with dental implants. The information will be
particularly useful as a guide to determine the approximate time in history
of the implant placement based on the evaluation of postmortem dental
photographs and radiographs.
Due to the development of new engineering and surgical techniques,
the use of dental implants has increased through the years. Their shapes
and types have also evolved throughout history. In 1952 a Swedish
research team led by Per Ingvar Branemark, an Orthopedic Surgeon,
noticed something interesting during one of their research projects that
involved the study of microscopic healing of bone. Branemark designed an
optical chamber housed in a titanium metal cylinder that was screwed
temporarily into a rabbit’s thighbone to document and visualize the healing
process. However, once the experiment was completed after several
months, it was discovered that the cylinders could not be easily removed
and that the titanium cylinders had fused to the bone. Branemark named
this phenomenon “osseointegration.” Branemark and his team went
forward to demonstrate that under specific conditions titanium implants
could be structurally integrated into living bone with a very high degree of
predictability. It was additionally learned that the implants did not result in
long-term soft tissue inflammation or implant rejection. During the past 20
years, dental implants have undergone rapid development. Dental implants
can vary in multiple characteristics such as shape, placement within bone
or sitting on top of the bone, material, and external coatings.
Dental implants are categorized into three main groups: endosseous
implants, subperiosteal implants, or transosseous implants. Subperiosteal
implants are implants which typically lie on top of the jawbone, but beneath
the oral tissues. By definition they usually do not penetrate into the
jawbone itself, and are usually not considered to be truly osseointegrated
implants. Of all the currently used methods, it is the type of implant that
has had the longest period of clinical use. These implants are not anchored
inside the bone, but are instead shaped to rest on the residual bony ridge of
either the upper or lower jaw. They have been successfully used in
completely edentulous as well as partially edentulous upper and lower jaws
with the best results achieved in treatment of an edentulous mandible.
Subperiosteal implants are typically indicated in the case of a severely
resorbed edentulous mandible, which does not offer enough bone height to
accommodate endosseous anchoring devices. This type of implant is
custom-made to fit each individual jaw. A CAT scan is taken of the jaw and
a computerized modeling machine uses this data to reproduce a threedimensional plastic model of the jaw to be treated, and the resulting model
is used to design the individual subperiosteal framework, which is
subsequently cast in metal. A coating such as titanium or hydroxyapatite
may be applied to portions that actually come in contact with the bone itself
in order to improve its bio-acceptance. The implant is then sterilized and
* Presenting Author

returned to the dentist for surgical insertion. After the subperiosteal implant
has been surgically inserted, only a bar is visible extending from the right
side of the lower jaw to the left side, onto which a denture can be clipped
via a specialized attachment.
Endosseous implants are implants that are surgically inserted into the
jawbone itself. These are the ones most commonly used today, and will be
presented in detail during the presentation. These implants can be placed
wherever one or more teeth are missing, so long as sufficient bone is
present for their placement. They may be screw-shaped, cylindrical, or
cone-shaped, with each implant design having its specific purpose intraorally. They are further categorized into several sub-categories; based on
their shape, function, surgical placement and surface treatment.
Transosseous implants typically have a plate on the bottom that is
firmly pressed against the bottom part of the chin bone, with long screw
posts passing through the chin bone all the way to the top of the residual
bony ridge. The two protruding intra-oral attachments are used to serve as
an anchor for a future over-denture. These implants are very prevalent any
more due to the fact that their placement requires an extra-oral surgical
approach which for the patient means undergoing general anesthesia,
hospitalization and higher cost.
The slide presentation will inform the attendee about the results of the
study. The presentation will include a guide to determining the years in
which a particular type of dental implant was most likely placed, along with
the radiographic appearances of dental implant types. This information is
expected to aid in forensic dentists in the dental identification of human
remains.
Forensic Science, Dental Identification, Dental Implant
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Teaching of Denture Marking Methods
in Dental Schools in the United Kingdom
and United States

Iain A. Pretty, DDS, PhD, and Ray Richmond, MPhil*, Dental Health
Unit, 3A Skelton House, Manchester Science Park, Lloyd Street North,
Manchester, M15 6SH, UNITED KINGDOM
After attending this presentation, attendees will learn about: (1)
differences between the United States and United Kingdom in denture
marking, (2) differences in the teaching of denture marking in the United
Kingdom and United States, and (3) the importance of denture marking in
identification of individuals.
This presentation will impact the forensic science community by
describing the teaching of denture marking in United States and United
Kingdom dental schools.
The importance of placing identification marks in dentures has long
been acknowledged by the dental profession. Weissenstein first proposed
that dentures should have some form of identifiable marking in 1931.
However, despite calls over many years from both the forensic and dental
communities for legislation in support of mandatory denture identification
in the United Kingdom, there remains a bewildering sense of apathy
towards addressing the problem. More recent work done by Cunningham
and Reddick (1993) and Richmond and Pretty (2007) further suggests that
such ambivalence toward the practice of denture marking appears to exist
more within the dental profession than the general public. This perception
is augmented by information from their studies indicating that an
overwhelming majority of patients appear very much in favor of concept
and that a great many were unaware that their dentures could actually be
marked.
The purpose of this study was to determine if denture marking
methods were taught to students in dental schools in both the United
Kingdom and the United States and if so, what methods were
demonstrated. In those schools were denture marking was not taught,
reasons why were sought to determine the barriers to the implementation of
routine denture marking.
* Presenting Author

A questionnaire was sent to all the dental schools in the United
Kingdom and a total of 16 United States schools. Anonymity was assured
to all schools. Fourteen responses were returned from the United Kingdom
(100%) and twelve from the United States (75%). In the United Kingdom
67% of schools taught a method of denture labeling, in the United States
86%. In both instances the same results were found for dentures produced
by students and those produced by staff members. In the United Kingdom,
consultant’s dentures were marked 78% of the time; slightly higher than for
other grades of staff.
In those schools were denture labeling was not routinely undertaken,
50% of United Kingdom and 23% of United States schools felt that they
would like to introduce it. The most popular denture marking system in
both countries was an inclusion technique. In the United States, those states
with obligatory denture marking, 100% of schools taught a system that was
in line with the recommended state legislation.
Sixty-four percent (64%) of United Kingdom and fifty-six (56%)
percent of United States dental schools felt that if cost were not an option,
they would consider using an RFID chip for their denture marking. Thirtyfive percent (35%) of United Kingdom and twenty-nine percent (29%) of
United States schools commented that personal privacy issues would be of
concern with this system. Seventy-five percent (75%) of United Kingdom
and eighty percent (80%) of United States schools felt that denture marking
should be a legal requirement.
Denture marking is simple and cost effective means of identifying
edentulous. Further work is required within dental education to ensure that
dental and technical students are exposed to denture labeling
methodologies to ensure that, when in practice, they are able to offer their
patients an esthetically suitable marking system that is also resilient to
common postmortem assaults.
Identification, Denture, Teaching
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Non-Radiographic Dental Identification:
Great, Good, and Not So Good

Richard H. Fixott, DDS*, 6690 South West McVey Avenue, Redmond,
OR 97756
The goals of this presentation are to review principles of dental
identification, illustrate how to support a non-radiographic ID, discuss how
a false positive can be avoided, and provide examples of interdisciplinary
cooperation.
This presentation will impact the forensic science community by
reminding participants of the principles for a record based dental
identification and pitfalls that may arise from false assumptions and
incomplete records.
Three cases will be presented where no radiographs were available for
comparison.
Case 1: Human remains were recovered from an isolated burial site
in Guadalcanal. An Identification Tag was present with the remains that
corresponded to the name of a soldier missing in action. The records of all
individuals known to be missing from that area were examined. Only one
record documented the missing teeth noted in the remains. Consultation
with the anthropologist revealed no skeletal inconsistencies. A positive
identification recommendation was forwarded.
Case 2: Human remains were returned to the U.S. by Cambodian
authorities. The remains were associated to the Mayaguez Incident. Dental
remains consisted of a mandible. The dental information was compared to
the dental records available for those lost in the incident. Two records were
unavailable. Concordance to one record was noted and the dental
identification was proposed. Several years later, a U.S. recovery mission
was allowed to recover remains from the incident. Upon DNA analysis, the
previous identification proposal was proved false. Assumptions about the
source of the remains and lack of coordination with the anthropologist were
factors in the false positive.
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Case 3: Human remains were recovered in rural Oregon. After
several leads were excluded dentally, an additional possible identification
was proposed. The antemortem dental record showed no inconsistencies.
The skull photograph was compared to the antemortem photograph and the
superimposition showed good concordance. Further analysis by the
anthropologist showed no inconsistencies also. The medical examiner used
information from the dentist, anthropologist, scene, and incident history as
a basis for a positive identification.
Dental Identification, Photo Superimposition, Dental Records

fragmented parts to make sure all tissue fragments are recovered would
have been beneficial.
The learning objective of this presentation is that at the conclusion of
the presentation, the participants will have a better understanding of the
issues and difficulties encountered in this case.
The presentation will impact the forensic dental community by
describing the difficulties encountered in a case with massive tissue
destruction and fragmentation to better prepare them in the event a similar
accident occurs in their communities.
Train, Pedestrian, Safety
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Train-Pedestrian Collision: A Case Report
F42

Kenneth P. Hermsen, DDS*, Creighton University, School of Dentistry,
2500 California Plaza, Omaha, NE 68178
After attending this presentation, attendees will: (1) be familiar with
train safety issues, (2) understand the challenges in dealing with massive
tissue injury, (3) be familiar with the role of dentistry in making the
identification of the victim, and (4) understand the benefits of recovery of
all tissue fragments from the accident scene.
The presentation will impact the forensic dental community by
presenting the difficulties encountered in a case where massive tissue
damage was related to a relatively infrequent train-pedestrian collision.
According to statistics provided by Operation Lifesaver, every two
hours somewhere in the United States a motor vehicle or a pedestrian is
struck by a train. In 2006, 2,897 people were injured or killed while
working, walking or playing around railroad tracks, equipment or facilities.
Fortunately most of these injuries were caused by falling from, tripping
over or otherwise encountering stationary railroad equipment or tracks.
These accidents typically resulted in injuries such as sprains, lacerations
and broken bones but only very rarely did they result in loss of life. When
moving trains are involved, they most commonly involve collisions with
motor vehicles, often resulting in serious injury or death. Another relatively
common occurrence is injury and the loss of limbs to railroad personnel and
trespassers as a result of a previously stationary train making an unexpected
movement. Least common are collisions between a pedestrian and a
moving train resulting in loss of life. The reason these incidents are so rare
is obvious; moving trains are very large and not easily overlooked, they are
noisy so their approach is generally heard in advance of any danger and a
collision can easily be avoided by simply getting clear of the track. Cases
of pedestrian-train collisions where death occurs are usually associated
with the pedestrian crossing a bridge or entering a tunnel and being caught
when a train unexpectedly appears and they can’t clear the tunnel or bridge
in time to avoid the encounter with the train. A collision with a pedestrian
on open ground in a heavily populated area is among the rarest of
occurrences involving trains. This presentation is a case report of such an
event that occurred in broad daylight only a few hundred yards from a busy
shopping center. At the time of the collision, the train’s speed was estimated
at approximately 40 MPH. After impact, the train, due to its tremendous
momentum even at such a relatively slow speed, took almost a half mile to
come to a complete stop. As expected, the collision caused massive injuries
of the victim with significant fragmentation and scattering of the remains
over a length of approximately 600 yards.
The presentation will briefly discuss train safety issues in conjunction
with the accident. It will also describe the challenges faced by the dental
forensic team in dealing with the massive injuries and fragmentation. Of
particular interest is the difficulty encountered in reconstructing the facial
structures to obtain adequate postmortem radiographs. Additionally it will
describe some of the challenges faced by the recovery teams to collect all
the tissue fragments from the scene. With the remains dispersed over such
an extended area and the collision creating such small fragments,
recognition and recovery of all the tissue remnants presented a significant
challenge for the recovery team. In cases such as these, having a physician,
dentist or anthropologist on the recovery team to help identify the smaller
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A Unique Dental Identification Involving
Co-Mingled Remains Following a Midair
Aircraft Collision

Anthony R. Cardoza, DDS*, Anthony R. Cardoza, DDS, Inc., 266-B
Avocado Avenue, El Cajon, CA 92020
After attending this presentation the attendees will come to understand
a method used in forensic dental identification other than the typical use of
radiographic comparison. The following identification was completed
using dental oral appliances.
This case will impact the forensic science community by illustrating
the significance of forensic odontological identification and its application
to crash scene investigation.
On the afternoon of February 8, 2006, two single engine aircraft
(Cessna 172, N9531B; Cessna 182, N759KE) took off from Gillespie
airport in El Cajon, California. After about four minutes in the air the two
planes collided over the Grossmont summit killing all on board both planes.
The weather conditions at the time showed light winds from the west, few
clouds, and twenty-five mile visibility.
Shortly after 4:37 P.M. the Cessna 172 (1B) took off from Gillespie
field. On board this aircraft were two occupants, a student pilot in the left
seat and his instructor in the right seat. The student was engaged in IFR
(instrument flight rules) training so he was wearing a “hood” device which
masked his view outside the cockpit. It was the duty of the flight instructor
to maintain a visual while monitoring the student’s progress. Cessna 1B
took off in a westerly direction and then changed course to a southwest
direction. About one minute later at 4:38 p.m. the second Cessna aircraft
(Cessna 182, KE) took off from Gillespie field also in a westerly direction
circling around the field finally heading southwest as well. The solo
occupant in this aircraft was flying VFR (visual flight rules). Both aircraft
were accelerating as they gained altitude. The Cessna 182 (KE) is a higher
performing aircraft so its acceleration and rate of climb was greater than the
Cessna 172 (1B).
At 4:40 p.m. both aircraft were now high enough over the El Cajon
valley for FAA radar to detect both planes and begin tracking them. At
4:40:51 p.m. a computerized warning system transmitted a visual and
audible warning to traffic control to warn that the two aircraft were on a
potential collision course; however no warnings were radioed to the pilots.
At 4:41:42 p.m. aircraft “KE” collided with the right side of “1B” at an
altitude of approximately 2,300 feet over Harry Griffen Park adjacent to
Grossmont High School.
On the ground there were two crash scenes due to the impact’s
trajectory. “1B” went straight down into the park (two victims) and “KE”
crashed half a mile to the north into a residential area (one victim). The
three victims in both planes were ejected from their aircraft. The “1B”
victims landed in the park and the “KE” victim went through the roof of a
private residence and landed in the side patio (1/2 mile away from the other
victims). Investigators at both scenes recovered fragmented human remains
including fragmented dental remains. At the “1B” crash scene both
mandibular and maxillary dental fragments were recovered. Some of the
fragments were still attached to the decedent and other fragments were
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disassociated from the second body and scattered in the debris field. At the
“KE” scene only an intact mandible was recovered in the debris field. No
other dental fragments were recovered at that scene or on that body.
The investigators also collected antemortem dental information to aid
in the identification. Only one of the victims in the “1B” plane had
antemortem radiographs. The victim in the “KE” plane had no antemortem
radiographs available but the M.E. investigator was able to obtain a
maxillary bleaching tray and a maxillary orthodontic retainer.
In the Medical Examiner’s office, the attached jaw fragments were
resected and one of the victims on the “1B” plane was identified based on
dental radiographic comparison. The other victim’s unattached dental
fragmented remains had been collected by the investigator at the “1B”
crash scene and labeled accordingly. The remaining dental fragments were
organized according to the respective crash site and M.E. case numbers.
There were no antemortem radiographs available for the remaining two
victims and the dental prosthesis’s obtained for the “KE” victim was for the
maxillary arch which was not recovered at the “KE” crash scene nor
recovered on the body after extensive examination. The dental
identifications for the remaining victims had reached a stalemate.
Upon closer examination of the fragmented remains of the second
victim on “1B”, it was discovered that the dental remains the investigators
had recovered, bagged, and labeled from that crash site included two
maxillary left posterior fragments. Since the dental remains of the first
victim on “1B” were attached to the body and were accounted for, the
additional maxillary fragment was from the victim on the “KE” plane even
though that aircraft crash scene was ½ mile away. Now, both the
orthodontic retainer and the bleaching tray were fit on the maxillary
fragment with precision. Both appliances did not fit the other maxillary left
fragment. With this additional evidence, a positive identification was made
to positively identify the “KE” victim. The second victim on the “1B”
plane was identified by DNA.
In summary, it was determined the wing of the “1B” aircraft passed
through the cockpit of the “KE” aircraft decapitating the pilot of that
aircraft at the point of the maxilla thereby bringing down the maxillary
dental remains to the “1B” crash scene. It is imperative as forensic
odontologists that all the dental remains from multiple victims are
examined, regardless by whom or how they are collected and labeled, to
avoid the potential of misidentification or failure of identification.
Dental Identification, Midair Collision, Co-Mingled Remains
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Identification of an Unknown Sailor
From the Attack on Pearl Harbor

John A. Lewis, Jr., DDS*, 4830 Glenhollow Circle, Oceanside, CA 92057
The goal of this presentation is to identify the processes used to
identify the skeletal remains of an unknown sailor killed during the
December 7, 1941 attack on Pearl Harbor, Hawaii.
This presentation will impact the forensic science community by
assisting the audience in learning of the procedures which have
subsequently been used to identify the skeletal remains of several unknown
service members who were killed during the attack but not identified until
over 60 years later.
On Sunday, December 7, 1941, the tranquility of the island of Oahu,
Hawaii, was shattered by the surprise attack on the U.S. Navy Fleet
anchored at Pearl Harbor. Close to 2,400 military and civilian personnel
were killed in the attack which launched the United States into World War
II. Unidentified decedents from the attack were subsequently buried at the
National Cemetery of the Pacific as unknowns. Through the efforts of
Pearl Harbor survivor, Ray Emory, the unknown remains of a sailor were
disinterred and positively identified using forensic odontology, forensic
anthropology, and mitochondrial DNA testing.
Pearl Harbor, Odontology, Identification
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Cheiloscopy as a Reliable Tool
in Human Identification

Sylvain Laforte, DMD*, Centre Dentaire Laforte, 5773 Bannantyne
Street, Verdun, Quebec, H4H 1H2, CANADA; and Robert Dorion, DDS, 1
Place Ville-Marie, Suite 11238, Montreal, Quebec, H3B 3Y1, CANADA
After attending this presentation, participants will have a ‘’modern”
look at cheiloscopy. Lip prints study was neglected in the past. The author
wants to revive this useful tool in human identification.
This presentation will impact the forensic science community by
giving a fresh look of cheiloscopy. Using modern technology will help
push the limits of lip prints study.
Cheiloscopy (from Greek cheilos, lips and skopein, see) is the name
given to the lip print studies. Many techniques exist to establish a person’s
identity. DNA, finger prints and dentition are the most reliable methods to
identify a human being. Like finger prints and palatal rugae, lip prints are
unique to one person. They are permanent and unchangeable. Lip groove
patterns are visible as early as the sixth week in uterine life. Lip grooves
rarely change through life. Lip tissue can resist many afflictions such as
herpetic lesions. Only burns and pathologies that damage the lip subtract
can permanently affect the lip’s unique characteristics and rule out
cheiloscopy study.
This paper reviews the different aspects of lip print studies. First, a
historical review of cheiloscopy will demonstrate that lip print studies
started as early as 1902 with the biological description of lip patterns by
Fischer. Later in the century, cheiloscopy was used in criminology. In the
1950’s, the possibility of using lip prints in the matter of human
identification was developed. Santos, in 1960 was one of the first to
suggest that lip patterns could be classified. Renaud, in 1972, with a huge
study of 4000 lip prints confirmed the singularity on the human lip patterns.
In 1974, Suzuki and Tsuchihashi developed a new classification for lip
prints. They conclude not only lip prints singularity but also the response
of the lip tissue to different trauma. After healing, the lip pattern returns to
the initial state.
The second part of this presentation refers to an anatomical
description of the lips. Differences with sex and race will be discussed and
analyzed.
An overview of the different classifications of lip patterns will be
discussed in the third part of the presentation. Santos, Suzuki and
Tsuchihashi, Renaud, Afchar-Bayat, and Domingues will be explained.
Following the theorical review of lip prints history and classification;
some techniques of lip print lifting will be explained. The major difficulties
of lip print lifting and transfer will be developed and carefully analyzed.
Photography, recording, and analyzing of lip prints will also be discussed.
The use of Photoshop® will demonstrate the possibilities of lip print
photograph enhancement.
This paper is the first chapter of several other fields of cheiloscopy.
Future articles will discuss different techniques of lip print comparison.
Cheiloscopy, like bite marks study is an inexact science. With careful
recording and analysis, lip prints can be a reliable tool when other
techniques are not possible to perform.
Cheiloscopy, Lip Prints, Odontology
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Method Comparison for Jaw Resection

Charles E. Berner, DDS*, 5564 Wilson Mills Road, Suite 101, Cleveland,
OH 44143; and Raymond G. Miller, DDS, Mary A. Bush, DDS, and Peter
J. Bush, BS, Laboratory for Forensic Odontology Research, School of
Dental Medicine, SUNY at Buffalo, B1 Squire Hall, S. Campus, Buffalo,
NY 14214
The goal of this presentation is to present results of an assessment of
jaw resection techniques using traditional and new tools.
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This presentation will impact the forensic science community in the
description of a new and efficient technique using a readily available
instrument.
Circumstances often arise in victim identification when a person must
be identified based on dental evidence. This is especially true in Mass
Fatality Incidents (MFI) such as the World Trade Center and Hurricane
Katrina. In these cases access to the dentition becomes of the utmost
importance for visualization and charting of the victim’s dental
characteristics, and photography and acquisition of diagnostic postmortem
radiographs for comparison to antemortem records. Jaw resection may be
necessary in these conditions for complete examination of the dentition.
The consideration for resection may also occur in burn victims when
viewing of the body is not an option. Recognizing the potential loss of
anatomical characteristics valuable to the physical anthropologist, it has
been stated that the careful removal of the jaws should be standard
procedure in any case of resection. Consent of the medical examiner or
coroner or the written consent of the next of kin is required for resection.
Failure to acquire these permissions is considered desecration which carries
penalties in all states
When jaw resection for dental identification purposes is indicated and
permitted, the forensic odontologist has a range of techniques by which to
accomplish this task.
Common methods and instruments for resection have been described
in the literature including the use of bone saws, the Stryker saw, piano wire
saw, garden loppers and mallet and chisel. For maxillary resection the
operation can be described as a simple form of the LeFort type 1 osteotomy,
in which the maxilla is resected maintaining intact root tips. For mandibular
resection, it may be sufficient to only sever the ascending rami, giving care
to avoid 3rd molars and to maintain a tissue bridge.
The advent of battery operated reciprocating saws offers the
odontologist another option in the choice of instrumentation. The
reciprocating saw allows for an efficient and accurate resection, and frees
the upper and lower jaw segments with minimal time and tissue damage.
These segments can then be repositioned and sutured back in place at
completion of the dental autopsy. The use of a six-inch metal cutting blade
enables the cut to be made in a single operation. Care must be taken to
angulate the blade correctly. Cuts through the maxillary bone are made
high on the malar processes and above the anterior nasal spine to avoid the
apices of the maxillary teeth.
This study compared the traditional methods of resection using garden
loppers and a Stryker saw, with the use of a reciprocating saw in human
cadavers. In this study, it was determined that a technique involving only
three cuts was sufficient to complete the entire operation with the
reciprocating saw. First, a horseshoe-shaped incision is made below the
mandibular base to free the submandibular soft tissue. Then a single cut is
made across the ascending rami. Lastly the angulated cut is made through
the maxillary bone. The sequence of these cuts is important as it is more
difficult to obtain clean separation if the order is reversed.
While comparable in time to an experienced operator using the garden
lopper method, resection with the reciprocating saw produced a superior
clean cut, allowing possible replacement of the jaws should further
anthropological measurements be desired. The Stryker saw method was a
distant third. The short blade length of the Stryker saw required an
additional step of separation of the distal portions of the maxillary bone
with tools such as bone chisels.
Equipment is available that is compatible with other instruments in the
operating area such as portable X-ray units and flashlights. The batteries
powering these devices are interchangeable, allowing efficiency in
inventory and instrumentation. The result of this project will be
recommendation of a jaw resection technique that can be used in Mass
Fatality Incidents or any situation when a victim must be identified on
dental evidence and when access to the dentition is restricted. Practical
information obtained from the described research project results in
recommendations for forensic odontologists and medical examiners in
selection of equipment and technique for oral autopsy use.
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Examples of the National Incident
Management System (NIMS) Protocols
Within a Local Medical Examiner’s Office

Richard B. Serchuk, DDS*, 5 Valentines Lane, Old Brookville, NY 11545;
Lillian A. Nawrocki, MA, DDS*, 2 Laura Court, Mount Sinai, NY 11766;
and B. Kalman Friedman, DDS, 42 Greene Avenue, Amityville, NY 11701
This presentation will provide an example of where forensic
odontology fits within the Medical Examiner’s Incident Command System.
How the Medical Examiner office integrates within the scope of a larger
disaster will also be discussed. Participants will learn the basics of the
NIMS-ICS protocols and basic terminology.
This presentation of NIMS-ICS will impact the forensic science
community by improving rescue and recovery in a major disaster.
First responders and rescue workers have found large and small
disasters to be logistical nightmares. Multiple jurisdictions responding to
an incident can cause over utilization, shortages and redundancy of assets.
Command and control of these incidents becomes more difficult under
these circumstances. In addition, inadequate communication among local
responders from various jurisdictions can compromise safety.
In 1970 California had experienced a series of devastating wildfires in
which sixteen people lost their lives. In addition 700 structures were
destroyed and the cost was approximately $18 million per day.
“Although all of the responding agencies cooperated to the best of
their ability, numerous problems with communication and coordination
hampered their effectiveness.” To protect life and property, the United
States Congress mandated the U.S. Forestry Service to design a system that
would allow the local firefighters, police and other responders to merge
themselves into a larger organization. The command structure that arose
out of these disasters was the origin of the National Incident Management
Systems (NIMS). Originally, this was referred to as Firescope (FIrefighting
RESources of California Organized for Potential Emergencies). The
system was simple in design, allowing for an easy expansion and
contraction throughout any fire disaster.
The federal government and emergency management organizations
quickly realized the flexibility of Firescope. Eventually Firescope became
known as Incident Command System (ICS), an all hazards system.
For example the Incident Commander (IC), the person in charge, will
be the most qualified to run the event. Reporting to the IC will be the
operations, logistics, planning, and finance sections. As the flow chart
continues beneath each section, there are Divisions. Under the Divisions
are Branches, then Groups or Units. This flow chart system creates a title
and description for each position. Command and control are immediately
more manageable. Common terminology became essential for everyone to
be able to understand each other.
As additional jurisdictions are requested for the event, the ICS is able
to change to a Unified Command System. This allows for individuality of
the organizations participating in the disaster. NIMS-ICS, as it is now
called, provides for a set of standardized protocols for multi-agency
coordination. Incident action planning becomes paramount in order to
coordinate the influx of personnel and equipment from multi jurisdictions.
Proper use of these resources will result in a successful outcome.
The medical examiner’s office is one of the agencies that is
incorporated into a mass casualty disaster plan. Forensic odontology is
within the Operations Section. Understanding and training of NIMS-ICS
is essential for all dental personnel who participate in a mass casualty
incident. For example, most private dental offices have a command and
control built into their flow of the office. The dentist is the incident
commander. The office manager is the operations section chief and runs
the day-to-day activities. When dentists participate in a mass casualty
incident, they invariably forget that they are a part of a larger organization
and command system. Understanding and following the command
structure often gets lost in the “I know best, I am a forensic odontologist
here to identify human remains” attitude.
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Forensic Odontology: Critical Expertise
for a Search and Recovery Team

John M. Carson, DDS*, West Virginia Office of the Chief Medical
Examiner, 2199 Cheat Road, PO Box 18010, Morgantown, WV
26507-8010
The goals of this presentation are to: (1) learn how the forensic
odontologist can contribute to a search and recovery team, (2) understand
that forensic dental identification is a significant contribution during mass
fatality incidents, as well as, criminal cases involving fragmented remains,
(3) encourage the forensic odontologist to aggressively pursue
opportunities to participate in search and recovery teams.
This session will present to the forensic community, how forensic
odontology can make a significant contribution to search and recovery
teams, and will impact the forensic science community by potentially
facilitating and expediting identification of remains.
Fragmented remains are a challenge from the standpoint of
identification. Identification techniques can include forensic dental,
fingerprint, and DNA. Victims of the Rhode Island Nightclub Fire and the
recent Comair airline crash in Kentucky were identified primarily by
forensic dental identification.
Explosion, high velocity impact, and other forms of blunt force
trauma and incineration can all result in fragmentation. The severity can
range from various degrees of dismemberment to extremes, whereby,
fragments measuring only centimeters or several millimeters are able to be
recovered. The recovery process can be further complicated if the remains
are incinerated or severely burned.
The recovery process will vary depending on the degree of
fragmentation, as well as, the size of the debris field. In instances of severe
fragmentation, a specialized, multidisciplinary team is indicated. This team
should include not only an experienced forensic odontologist, but a forensic
anthropologist, a medicolegal death investigator and forensic pathologist if
available. A trained staff to aid in gridding and site excavation is also
required. Once the debris field is excavated, the contents are sifted through
screen to allow fragment visualization and recovery. The trained eyes of
the forensic odontologist are essential to identify dental fragments, as well
as, maxillofacial structures. Without the presence of a trained forensic
odontologist on the team, the potential for loss of vital dental information
is significantly increased.
Search and Recovery, Fragmented Remains, Forensic Dental
Identification
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Mass Disaster Courses in Switzerland:
Are They Necessary?

Michel Perrier, MS, DDS*, and Patrice Mangin, MD, PhD, Institut
Universitaire de Médecine Légale, av. de Rumine 7, Lausanne, 1005,
SWITZERLAND
The goal of this presentation is to present and discuss a model for
basic training in odontology applied to the context of a mass disaster.
This presentation will impact the forensic science community by
describing mass disaster courses, their importance, and feed-back.
Education in the field of forensic odontology in Europe still suffers
from disparities. Thus, the fact that there is no recognized specialization in
this field may well create a serious problem in some future judiciary
procedure. A recent thesis, published in France in 2006, describes the
current status of forensic odontology training based on a survey of a
number of dentists from different countries that all had some interest in the
field. This publication shows that forensic odontology is usually taught
towards the end of the University curriculum. In most countries, such
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teaching amounts to less than ten hours, with only three countries offering
more than twenty hours (Norway, Italy, and Croatia). In all of the countries,
teaching is purely theoretical as no practical training is offered. The study
concludes that students receive an adequate introduction to forensic
odontology only in Scandinavian countries and in Croatia. At the same
time, professionals in Southern and Eastern Europe are well aware of the
shortcomings in their educational offerings in this field.
The mass disaster courses in odontology organized in Lausanne,
Switzerland have the following objectives:
A. Objectives for professionals
• Satisfy the need for undergraduate training,
• Satisfy the need for postgraduate training,
• Satisfy the need for continuing education.
B. Public interest objectives
• Improved readiness in the context of expanding mass
transportation,
• Improved readiness in the context of an increased terrorist threat,
• Improved readiness in the context of an increasing number of
conflictual situations, etc.
The courses are designed as an introduction to the essentials of
odontological identification. On the one hand, the participants learn the
basics of identification: the postmortem examination and the analysis of
antemortem records (odontograms, x-ray data, photographs, etc). On the
other hand, they also learn the key features of management of
odontological identifications based on fragmentation and comingling in the
context of a mass disaster.
As a continuing education program, these courses first organized in
Switzerland in 2006, are unprecedented in the field of mass disaster
management. Currently, they span only two days, as opposed to the usual
four to five days offered by other institutions. In 2006 and 2007, the course
program was sent to approximately 400 dentists in the French-speaking
part of Switzerland. The courses were also advertised in the monthly Swiss
Journal of Odontostomatology.
In each case, over 200 dentists responded but only 30 could enroll
because of the limitations inherent to the organization of practical, handson exercises. The speakers and other staff (odontologists, forensic
scientists, investigators) were appointed on the basis of their academic
training, experience in the field of identification and teaching experience.
All of the specialists had actively participated in the management of several
mass disasters.
The first day of the course comprised an introduction to legal
medicine, to forensic odontology and to the principles of odontological
identification. This theoretical part was followed by a practical exercise of
identification of human maxillaries carried out by teams of two
participants.
During the second day of the course, the participants were introduced
to mass disaster management. After a theoretical introduction, practical
exercises were carried out to simulate a mass disaster scenario in which
mixed fragments of human maxillaries had to be identified.
The activities and behavior of the participants as a whole group and
within the teams were observed by the teaching staff that was present
throughout the course.
Each participant received a written evaluation form aimed at assessing
some general features of the course, such as overall organization and the
usefulness and quality of the provided information. In addition, each
participant was asked to define his or her motivation in attending this type
of training. Last but not least, each participant had to assess his or her
readiness to become involved in the management of a real mass disaster
event on short notice and for an indefinite period of time. Every
questionnaire distributed to the participants was returned to the organizers
for thorough analysis.
The presentation consists in a critical assessment of the course
organization, follow-up and the feedback that was received.
Odontology, Mass Disaster, Teaching
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RFId Tag in Dentures as
a Tool for Identification

Emilio Nuzzolese, DDS, PhD*, Sezione di Medicina Legale, Dipartimento di
Medicina Interna e Medicina Pubblica, Università Degli Studi di Bari,
Policlinico, Piazza G. Cesare, Bari, 70125, Italy; Biagio Solarino, MD, MDS,
and Sabrina Lusito, DDS, Dottorato in Patologia Medico-Legale e Tecniche
Criminalistiche, Università di Bari, Policlinico, Piazza G. Cesare, Bari,
70125, Italy; and Giancarlo Di Vella, MD, MDS, PhD, Sezione di Medicina
Legale, Dipartimento di Medicina Interna e Medicina Pubblica, Università
degli Studi di Bari, Policlinico, Piazza G. Cesare, Bari, 70100, Italy
After attending this presentation, attendees will learn the potential
use of a radio frequency identification (RFId) tag implanted in an upper
complete denture for identification process.
This presentation will impact the forensic community and/or
humanity by demonstrating how the use of a microchip transponder in
dentures can open a new prospective to the storing of dental patient
clinical history, information regarding dental materials used and
ultimately, personal medical data used for potential identification.
Forensic odontological identification is based on the comparison of
antemortem and postmortem dental records. The insertion of a radio
frequency identification (RFId) tag in dentures could be used as an aid to
identify decomposed bodies by storing personal identification data in a
small transponder that can transmit to a reader connected to a computer.
The RFId technology was introduced for the first time in 1940, but only in
1997 did its use in this field become a possibility thanks to the production
of low cost tags. These are a branch of technology called “automatic
identification and data capture” and are used to identify, locate and track
people, animals and assets. A possible new use of this technology is
forensic, namely as an aid in identification.
In pursuit of this development, an Italian RFId manufacturer was
asked to provide specimen tags. With the assistance of a dental technician’s
laboratory a small RFId tag was incorporated into the final manufacturing
of a sample complete upper denture and tested for transmission. For this
preliminary work the authors will present the technical manufacture of
dental prosthetics with the incorporation of the microchip transponder.
Twenty ready made upper dentures were geometrically evaluated in order
to deduce the best sight for implantation of the tag and obtain a wearable
denture. Finally, the RFId implanted in the denture was tested to verify its
efficacy and distance of effective data transmission. The authors will give
a general overview of the different RFId’s available in the market, their
technical descriptions and their working principles. In this study a passive,
10 mm length, read-only tag with a low frequency operative frequency was
chosen. T his choice will be explained with special emphasis as to the
frequency as RFId’s are categorized by their radio frequency. In fact, only
low frequency, 125 - 134 kHz, are employed for veterinary use and are
regarded acceptable for human use.
The main object of this presentation is to demonstrate the feasibility
in the manufacturing of a dental prosthetic and the technical protocols for
its implantation in the denture resin and its working principle.
The information from this study should be considered a preliminary
test for RFId-tags for forensic deployment, and to give some indication
and suggestions for the design, selection and implantation of the ideal tag
in a complete upper denture.
Further research and tests are needed in order to verify human
compatibility and technical performance of the tagged denture under static
and dynamic conditions, as it would be in an ordinary use during
mastication and under conditions in which a forensic identification is
necessary as is the case after major accidents or mass disasters.
Radiofrequency Identification Tag, Denture, Forensic Odontology
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When Right Is Wrong: Methods for
Resolving Cold Identity Cases

Dana Austin, PhD, Tarrant County Medical Examiner’s Office,
200 Feliks Gwozdz Place, Fort Worth, TX 76104-4919; Kathleen A.
Kasper, DDS*, 1514 East Beltline Road, Suite 100, Carrollton, TX
75006; and Roger D. Metcalf, DDS, Tarrant County Medical Examiner’s
Office, 200 Feliks Gwozdz Place, Fort Worth,
TX 76104-4919
After attending this presentation, attendees will understand the
resources available to medical examiners/coroners, law enforcement and
families to aid in resolution of long term unidentified remains and missing
persons cases.
This presentation will impact the forensic community and/or
humanity by encouraging the forensic community to continue working
older unresolved identity cases. The current available resources that
should be utilized in such cases are presented. By highlighting an error
that occurred in this case study the forensic community will be made
aware of pitfalls to avoid.
This poster documents the path to identification of female skeletal
remains discovered in Johnson County, Texas in 1993. A mistake in dental
information entry into NCIC eliminated the decedent from further
consideration until a cold hit in the National Missing Persons DNA
Database alerted investigators to the true identity of the remains.
Attendees will learn the resources available to them in cases of longstanding unresolved identity cases.
In August 1982 Donna Williamson disappeared from North Richland
Hills, TX. Her vehicle was found abandoned and she was never heard
from again. In May 1993, skeletal remains were recovered in Johnson
County Texas. The local medical examiner evaluated the partially
recovered remains and entered the biological profile into the National
Crime Information Center (NCIC). In June 2003, the case was revived by
the Johnson County Sheriff’s Office. At that time, bone was submitted to
the Texas Missing Person’s DNA database and the rest of the evidence was
submitted to the Tarrant County Medical Examiner Anthropology
laboratory. An anthropology exam and facial reconstruction were
requested.
In July 2003, the NCIC entry was modified on the unidentified
remains including charting of the maxillary teeth. The mandible was not
recovered. The anthropology examination determined that it was
necessary to lower the age interval and expand the postmortem interval.
Multiple stab wounds were detected thus changing the cause of death from
undetermined to homicide. The new biological profile indicated a white
female, aged 16 to 23 years, with a postmortem interval of 5 years
minimum. The probable year of birth was estimated to be 1952 to 1972
and the probable date missing was estimated to be 1975 to 1988. The
NCIC entry was modified with the assistant of Patricia Blake at the Texas
Department of Public Safety Missing Persons Clearinghouse (TxMPCH).
Over one hundred potential matches were generated. Donna Williamson
was one of the potential names, however she was eliminated along with
many others, when the dental information available through NCIC did not
match. The postmortem dental profile for the unidentified maxilla did not
match the antemortem NCIC dental entry for Donna Williamson because
the unknown tooth #14 had a one surface amalgam restoration and Donna
Williamson’s record showed this tooth with a three surface amalgam
restoration. This does not follow a natural progression of treatment and is
physically impossible. A dental restoration can get larger over an
individual’s life span but not smaller.
In August 2003, Detective Rica Garcia, North Richland Hills P.D,
reviewed the missing person file of Donna Williamson. Detective Garcia
* Presenting Author

determined that Donna was still missing and she sought assistance from
the TxMPCH to locate Donna’s biological relatives and obtain a DNA
reference sample. The sample was located and submitted to the Texas
Missing Person’s DNA Database, housed at the University of North Texas
Health Sciences Center in Fort Worth, TX. The Texas Legislature funded
the DNA database in 2001 and extractions began in March 2003.
In June 2004, the skeletal remains were identified as Donna
Williamson with a probability of maternity equal to 95.21%. This case
was the first cold hit for the Texas Missing Person’s DNA Database.
The question remained of why the dental profile as entered in NCIC
did not match between the unidentified cranium and Donna Williamson.
A review of the original dental records showed that the antemortem dental
radiographs were originally mounted with the raised embossed dot facing
away from the examiner (“dot-down” orientation). Apparently, however,
the person reviewing the antemortem dental radiographs made a written
dental chart for NCIC data entry assuming “dot-up” orientation. This
resulted in a flip-flop of right and left sides. When the raised embossed
dot is oriented facing the examiner (“dot-up”), the conditions of teeth 3
and 14 clearly agree between antemortem and postmortem charts.
Compounding the confusion was the fact that Williamson’s restorations
were fairly “symmetrical,” i.e., contralateral teeth had very similar
restorations, and thus a “right-to-left flip-flop” might not readily be
noticeable. This explainable inconsistency did not contradict the strong
DNA evidence and Donna Williamson was positively identified.
This case study highlights the need for a trained forensic odontologist
to review any dental records before a dental profile is entered into NCIC.
NCIC, Dental Radiographs, Human Identification
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Odontometrical Method Useful in
Determining Gender in a Sample of
Subadult Subjects Using Deciduous Teeth

Francesco Introna, MD, PhD*, Valeria Santoro, DDS, Evelina
Ciccarelli, DDS, and Antonio De Donno, MD, Section of Legal
Medicine, University of Bari, P.ZZA Giulio Cesare N.11, Bari, 70124,
Italy; and Gaetano Marrone, DSc, Section of Statistical and Economics
Science, University of Pavia, Strada Nuova N.65, Pavia, 27100, Italy
After attending this presentation, attendees will learn about
determination of sexual dimorphism of the deciduous teeth in subadult
subjects.
This presentation will impact the forensic community and/or
humanity by demonstrating a new method in gender determination using
odontometrical techniques.
Introduction: In adult subjects the diagnosis of the sex on skeletal
remains is carried out by means of a simple morphological or
morphometric analysis looking at the individualization of signs of sexual
dimorphism present in the various anatomic regions of which the most
significant are the skull and the pelvis.
In sub-adult subjects, however, these anatomic regions can’t be used
with the same success for the identification of the sex, because they
haven’t fully expressed their sexual characteristics.
The main objective of this study, therefore, is to assess the dimorphic
means of odontometric parameters of deciduous dentition with the aim to
reach the diagnosis of sex in sub adults.
Materials and Methods: Eighty subjects from Apulia (South of
Italy) were analyzed; the sample included subjects between 6 to 10 years
old (43 males and 37 females). For each subject, males and females,
measurements of dental diameters and palate diameters were carried out
by a digital calliper; palatine diameters were analyzed in previous studies
in adult subjects.
Measurements concerned the mesio-distal (MD) and bucco-lingual
(BL) diameters, except for the incisal group, where only the MD diameter
was analyzed. The MD diameter is the greatest distance between the
* Presenting Author

approximal surfaces of the crown measured by the calliper held parallel to
the occlusal and vestibular surfaces of the crown. The BL diameter is the
greatest distance between the buccal surface and lingual surfaces of the
crown measured by the calliper held at right angles to the mesio-distal
crown diameter of the tooth.
Also measured was the intercanine-maxillary and intercaninemandibular distance and the intermolar distance in the upper jaw; the first
distance was measured from the cusp of the right canine and the one on
the left; the second distance was valued positioning the points of the
calliper in the central furrow of the second deciduous molars on the right
and the left.
Even though all of the dental elements were considered, the statistical
analysis was conducted only on those represented in the majority; or rather
canines and first deciduous molars, that from previous studies carried out
on the topic were found to be more dimorphic.
The measurements performed by digital calliper for each subject
were examined statistically calculating the average, the standard deviation
and the interval of confidence at 95%.
Results: The results obtained, in accordance with other studies made
on topic on different ethnic populations, confirm that: 1) the mesio-distal
diameter of deciduous teeth results, in males, were larger compared with
the same tooth elements in females, 2) the mesio-distal diameters of the
dental elements from primary dentition are more indicative of a sexual
dimorphism compared with bucco-lingual diameters, 3) the transverse
dimensions of the palate, expressed by the intercanine and intermolar
diameters, are markedly larger in the male than in the female examples.
The results obtained, therefore, allow researchers to confirm that
dimensions of deciduous teeth in their diameter MD and BL and the
wideness of the palate, are very useful in forensic medicine investigations
on skeleton remains, isolated skulls, and isolated lower jaws of sub-adults,
enabling the presenters to determine a reliable discrimination of the sex
with objective criteria.
This study has also confirmed the advantages of the use of a digital
calliper compared with a traditional conventional one, whether it be for its
speed and simplicity or whether it be for its accuracy in considering the
fraction of a millimeter.
Sexual Dimorphism, Deciduous Teeth, Forensic Odontology
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Age Estimation of a Sample of
12-15-Year-Old Subjects by a
Morphometric Analysis of the
Development of the Second
Mandibular Molar

Francesco Introna, MD, PhD*, Valeria Santoro, DDS, Maral Di Giulio
Cesare, DDS, Antonio De Donno, MD, and Piercarlo Lozito, DDS,
Section of Legal Medicine, University of Bari, P.ZZA Giulio Cesare N.11,
Bari, 70124, Italy; and Gaetano Marrone, DSc, Section of Statistical and
Economics Science, University of Pavia, Strada Nuova N.65, Pavia,
27100, Italy
The goal of this presentation is to demonstrate a contribution of age
determination through the observation of digital orthopantomographs
(OPT).
This presentation will impact the forensic community and/or
humanity by demonstrating a useful instrument for the determination of
the age of the crime perpetrator without a valid identification document.
The verification of age requested by the Law Authorities represent a
useful instrument for the determination of liability of the crime perpetrator
without valid identification document.
According to the Italian law, until the age of 14 a minor cannot be
charged; while between 14 and 18 years of age the charges are examined
in the capacity of the intention and will of the subject in the moment that
he or she has committed the crime.
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The objective of this research has been to demonstrate a contribution
to age determination through the observation of digital
orthopantomographs (OPT).
Only the second mandibular molars were considered as study objects
(which complete their development around 15-16 years).
The choice of digital technology results from several considerations:
• 1:1 ratio between object and radiographic image
• processing and enlargement of details
• images clearer than the classic technique (especially anterior
teeth and apicies)
• false images reduction
• lower exposition time
The research on the OPT was based on a morphometric criterion,
which consist in the description, in terms of quantity, of the object’s form,
expressing mathematical equivalents (numbers) that result from the
observation of the object considered.
This method avoids the risks of the morphological technique
(traditional) that is subjective and can produce very different results
because of the variety of the techniques adopted by the examiners.
The morphological analysis expresses dimensions of the crown and
the root as fractions of a final unpredictable size; by morphometric
analysis, it is possible to recognize an average dimensional crown–root
ratio (with a standard deviation) that could guarantee objectivity to the
study.
Only second mandibular molars were considered which allow better
radiographic definition without clinical defects of development.
A specific dental software was used for image acquisition, processing
and measurement.
This study’s method comes from Holtta and Jepsen’s previous
studies; they both consider the cementum-enamel junctions as landmarks.
The observers found the two junctions and with a straight line created two
other parallel straight lines; the first one tangent to the highest cusp, the
second one tangent to the apex of longest root (or the most apical part of
the calcified root in the development phases). To these three lines a
perpendicular was added on which the measurements were effected.
In the first phase, this technique was applied to 104 molars with
completely developed roots, measuring the crowns and the roots and
obtaining a ratio C/R. The average of these 104 ratios was 0.432 ± 0.048
(Standard Deviation).
This average has been used, in the second phase, to predict the value
of the total root expected, after measuring the crown and the root in teeth
not yet completely in 104 OPT (51 males – 53 females) all between 12 and
15 year-old subjects.
Then the ratio between the partial root and the expected one was
determined with a standard deviation and a confidence interval (95%) for
both sexes and all ages (12-15).
Concluding, a ratio between C/R of second completely developed
mandibular molars was determined from which an estimated reference
value (± S.D. and Conf.Int.) for every age and sex was created.
In this sample it was found that males of 12 and 13 years have the
same average with a confidence interval very similar; the same for females
of 13 and 14 years. These facts show a slowing down of the development;
so it must be considered that increasing the sample, standard deviation was
obtained and a confidence interval reduction with more precise results.
This method allows the assignment of a number to any class of age
that comes from a statistical investigation based on objective criteria.
Age Identification, Second Molar, Forensic Odontology
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Fluorescence and Structural Degradation
in Composite Resins as a Function of
Temperature: A Comprehensive Study

Christi N. Rattle*, Jamie Kim, PhD, and Peter J. Bush, BS, State
University of New York, SUNY at Buffalo, B1 Squire Hall, South Campus
SUNY at Buffalo, Buffalo, NY 14214
The goal of this presentation is to provide an understanding of the
changes in properties of dental composite resins as a function of
temperature. Comprehensive analysis was performed including
measurement of fluorescence, radiopacity, chemical compositions, and
microstructure. The analysis methods used were unequivocal in terms of
the conclusion to be made from the data. In particular, fluorescence of
composite resins can be used as an aid in location of resins in the human
dentition during autopsies. Attendees will understand the temperature
range at which these properties are lost and the resulting differences in
contrast between tooth structure and restorative material.
This presentation will impact the forensic community and/or
humanity in the determination of the conditions under which the chemical
and physical properties of dental composite resins are present or disappear.
This information could potentially be used to estimate incineration
temperatures and conditions endured by burn victims.
The restorative dental work a person receives provides unique
individual characteristics, as the likelihood of two dentitions being the
same is very low. Therefore, it is important to be able to identify these
restorations and also be able to analyze them using instrumental
techniques. This may help to determine not only the identity of the victim,
but the conditions and environment they were exposed to. With an
increase in the public demand for esthetic restorations it is important to
understand the characteristics of the materials used in modern dentistry.
These characteristics can be measured by methods from which
indisputable data can be obtained.
Composite resins consist of inorganic filler particles in an organic
resin matrix. The organic component typically contains a mixture of
methacrylates together with polymerization inhibitors, initiators and
organic dyes for coloration. The methacrylates form the bulk of the resin,
and the other components are present at low concentrations. The inorganic
particles can form 70% or more by weight of the resin mass.
Manufacturers for esthetic effect may also add organic fluorophores. The
fluorophores are present in low concentration and therefore would be
difficult to identify.
When subjected to increasing temperatures, polymers begin the
process of pyrolysis. During pyrolysis, bonds in the long chain polymers
are broken, leaving free radicals, which combine with oxygen. As the
temperature rises, the organic material breaks into successively smaller
fragments, leaving the ultimate reaction products CO2 and H2O.
As the fluorescing molecules undergo pyrolysis, the fluorescing
property is lost. This can be measured by UV-VIS Spectrophotometry.
This technique can determine without question whether any fluorescent
properties remain. The breakdown of the bond structure can also be
characterized by Fourier Transform Infrared Spectroscopy (FTIR).
Pyrolysis of the organic component of the resin does not affect the
inorganic filler particles. Since the radiopacity of the resin is determined
by the elemental content of the filler, temperature had no effect on the
inorganic elements in the filler. This was measured by quantitative
radiography.
As the temperature increases, the inorganic material eventually melts
and fuses. This effect was examined by Scanning Electron Microscopy
(SEM), which showed the microstructural changes. Although the SEM
images are necessarily qualitative, they nonetheless indisputably
characterize the structure. For each of the properties surveyed, a valid
technique was used for analysis.
In this study, three different brands of resin were analyzed. Discs
were prepared and exposed to temperatures from room temperature to
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900°C in 100-degree increments for 30 minutes. For each condition, UVVIS spectra, FTIR spectra, radiographs and SEM images were recorded.
Images of the resins under UV illumination were also collected. This
combination of techniques allowed characterization of the organic and
inorganic components, as well as some interesting properties of the resins.
Visible inspection with UV illumination and also of UV-VIS spectra
showed that the resins lost their fluorescence above 300°C. FTIR analysis
showed that as the resins were exposed to increasing temperatures, bond
degradation did occur, with peaks associated with organic bonds between
2800 to 3000 cm-1 diminishing in intensity. At 200°C and 300°C, a
significant decrease in the peaks’ intensity occurred, and by 400°C the
peaks had completely disappeared, indicating that the organic bonds had
been compromised due to the exposure to very high temperatures.
Secondary electron images taken by SEM revealed the structural
changes that took place in the resins. Above 300°C, the organic matrix
disappeared resulting in a friable assembly of filler particles. At 700°C,
the particles fused together in a single glassy mass. Above 700°C,
porosity developed in this mass, indicating that there was a volatile
component in the glass.
Quantitative radiography was performed using aluminum plates to
generate a calibration curve. Radiography showed an apparent increase in
radiographic density above 300°C, which coincided with the breakdown
of the organic matrix.
The loss of fluorescence above 300°C can help to indicate the
temperature of victim exposure. Inspection of the dentition using UV light
would reveal to the eye whether or not that temperature had been reached.
Radiography would also be a useful tool for resin location at any
temperature.
As with any forensic evidence, the more tests one can run, the more
reliable the conclusions will be. Some analytical techniques can return
unequivocal results, producing evidence that cannot be refuted. In this
study, four such techniques were used to analyze changes in restorative
resin properties.
Composite Resin, Incineration, Fluorescence
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Dental Science Assists Criminal Justice

L. Thomas Johnson, DDS*, Thomas R. Radmer, DDS, and Peggy
VanScotter-Asbach, MS, Marquette University School of Dentistry,
PO Box 1881, Milwaukee, WI 53201-1881
The goal of this presentation is to inform those attending of the
necessity of introducing hard science in bite mark analysis. Otherwise,
this valuable resource may no longer be available under the Federal Rules
of Evidence.
This presentation will impact the forensic community and/or
humanity by discouraging the analysis of indistinct and unremarkable bite
marks. It should also encourage further research to elevate the
odontologist’s opinion to the level of objectivity, by being able to quantify
the occurrence of a given tooth pattern in the population.
The Daubert decision now gives the court the responsibility for being
a gatekeeper. Testimony may be denied unless the Odontologist can
scientifically support an opinion of the link between the pattern and a
suspect with some degree of objectivity, e.g., based upon a database, the
frequency that the dental characteristics observed would be expected to
occur in the population. The court is also interested in the error rate among
Odontologists. Criticism of bite mark analysis, labeling it as junk science,
has come about because of several high profile cases in which the pattern
was linked incorrectly to an individual. This sensational journalism barely
allowed credit for the many cases that were appropriately accomplished.
The problem is not with the comparative science of bite mark analysis, but
in the author’s opinion with the case selection, the interpretation, and the
strength of the testimony given. The present state of knowledge of the
frequency distribution of even unusual dental characteristics does not
reach the level of individualization. A virtual identification rivaling that of
* Presenting Author

mtDNA would require many years and the analysis of hundreds of
thousands of samples. Although it is commonly assumed that the human
dentition is unique, a literature search reveals only limited research
attempting to demonstrate this scientifically.
Indistinct and unremarkable patterns have been over-interpreted as to
their evidentiary value. Presently the Odontologist lacks the ability to
quantify the occurrence of even a highly bizarre dental pattern and an
opinion should be limited to an expression of probability. The question
which arises is, how probable? At the present level of knowledge of dental
characteristics, an opinion of probable has only limited value as evidence
in that the analysis did not permit an elimination of the subject. A database
on the frequency distribution of dental characteristics is necessary to
provide hard science to the expression of probability in linking a bite mark
pattern to an individual. The Daubert factors have raised the bar for the
admissibility of this type of testimony.
Currently, a two year, multidisciplinary pilot study is underway
utilizing computer analysis of a random sampling of the imprints of the
teeth of 400 male volunteers, ages 18 to 44. This team involves the dental
school, the law school, the state crime laboratory and computer science.
These samples reflect the ethnic makeup (Asian, Black, Hispanic, Native
American, and Caucasian) of the general population in the dental school
clinic. The imprints are registered, digitally scanned and computer
analyzed, to begin the development of a database on six characteristics of
the human dentition. The expected outcome of this pilot study is to
demonstrate what has presumed to be so, is fact; that is, no two of the
dentitions analyzed were shown to be the same. A second goal of this pilot
study is to examine both the inter-operator and intra-operator rate, which
is another of the questions that the courts and attorneys have. Since bite
mark analysis is not an automated process, is there a significant difference
between examiners?
Objective assessment of a distinct and remarkable pattern that can
presently only be subjectively evaluated will eventually be able to be
expressed with objectivity. With the establishment of a database, bite
mark analysis could transition into hard science.
If this pilot project validates its hypothesis, “Investigate, using six
measurements, the pattern of each of four hundred samples and
calculating the probability that any two would be judged to be the same”,
this research is then seen as expanding into a long term effort, eventually
involving thousands of samples and the collaboration of many researchers
from other laboratories to expand the database.
Research, Bite Marks, Database
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Bite Mark Research – Antemortem and
Postmortem Bite Marks – Part 2

Robert B.J. Dorion, DDS*, 1 Place Ville-Marie, Suite 11238, Montreal,
Quebec H3B 3Y1, Canada; Richard Beehler, DMD*, 470 Oliver Street,
Victoria, BC V8S 3W4, Canada; Thomas Gromling, DMD*, 100
Highlander Road, Stephens City, VA 22655; Sylvain Laforte, DMD*,
5773 Bannantyne, Verdun, QC H4H 1H2, Canada; Elisa Meza, DMD*,
416 West San Ysidro Boulevard, Apartment #675, San Diego, CA 92173;
and Marie-Josee Perron, DMD, 530 Des Songes, Laval, QC H7A 3Y4,
Canada
Upon completion of this presentation, participants will be able to
assess the timing of bite marks and the effects of different variables and
equipment used.
This presentation will impact the forensic community and/or
humanity by underlining the use of UV and ALI photography and other
variables to the overall picture of bite mark interpretation.
The learning objective of this oral presentation is to understand the
interrelationship of some of the complex principles involved in bite mark
analysis.
McGill University’s Faculty of Dentistry, the Laboratoire de sciences
judiciaires et de médecine légale, Ministry of Public Security for the
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province of Quebec, and the Quebec Provincial Police’s Identity Section
(forensic photography) collaborated for a second year on the study of
photographic techniques, materials used for impressions and excision of
bite marks, external and intrinsic factors as well as cellular changes
affecting bite marks.
Human bite marks were inflicted both in vivo and postmortem by
means of mounted vitalium dental casts on a Vice-Grip. Part 1 reported
on the affects of bite marks inflicted 45 minutes before death to two and a
half hours after death on unshaved specimens, while the current paper Part 2 - reports the effects on shaved specimens with and without clothing
from 45 minutes before death to 45 minutes after death.
The project included the use of videography, digitized photography
(color, Ultraviolet, and Alternate Light Imaging), impressions of the bite
mark, excision techniques employing different materials (Dorion - type 5),
transillumination, tissue preservation, and fixation.
Various other factors including those attributed to the perpetrator, the
recipient, the recording of the bite mark, extrinsic factors, lividity, and
tissue preservation issues are conveyed.
After attending this presentation, attendees will understand the
interrelationship between the variables and some of the more complex
principles involved in bite mark analysis.
Reference:
1 Dorion RBJ ed., Bite mark Evidence, Marcel Dekker, New York, 2005.
Bite Mark, Bite mark Research, Timing of Bite Marks
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Bite Mark Analysis - Part 1 and 2 Results

Robert B.J. Dorion, DDS*, 1 Place Ville-Marie, Suite 11238, Montreal,
QC H3B 3Y1, Canada
Upon completion of this presentation, participants will be able to
estimate the timing of bite marks based upon different variables and
equipment used.
This presentation will impact the forensic community and/or
humanity by underlining the effects of a person’s background, training,
education, skill, and experience in bite mark interpretation.
Documentation and interpretation of a bite mark is a complex subject
raising many issues1. One problem pertains to the temporal relation of the
bite. Bite mark infliction can occur before or after death.
The healing response to injury applies only to living tissue.
Conversely, bite mark injury occurring after death cannot produce
this response. Many other variables impact the precision of such
estimates1.
One of the purposes of this current study – Part 2 - is to evaluate
whether greater precision on the timing of the injury can be estimated by
analysis of the different variables involved and the different tools currently
available.
Bite marks were inflicted on anesthetized piglets that were eventually
euthanized. Mounted human adult dental casts were mounted on a Vicegrip and the bite marks produced at various intervals on shaved and
unshaved specimens, in vivo and postmortem, with and without clothing.
The bite marks were analyzed for different factors including: color
changes, distortion, indentation of the epidermis, hair, tissue crushing,
variables of skin tissue thickness, abrasions, contusions, laceration,
positional relationships, gravitational influence (lividity and non-lividity
side), intradermal capillary hemorrhages, antemortem and postmortem
cellular damage, temporal changes and content.
The bite marks were photographed, bite mark impressions taken,
samples excised, transilluminated, fixed, and analyzed for
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histopathological changes. The results of the findings are described and
discussed.
Each of the participants documented and analyzed different bite
marks and were given digitized images of five potential sets of dental casts
for comparison. Photoshop was used for the comparison without access
to dental casts. The results of the assessment are conferred for both Part 1
and 2 of the study.
After attending this presentation, attendees will appreciate the
complexities of bite mark analysis and the potential problems involved
with interpretation. Recommendations are made to minimize this
dilemma.
References:
1 Dorion RBJ ed., Bite mark Evidence, Marcel Dekker, New York, 2005.
Bite Mark, Bite Mark Research, Bite Mark Comparison
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Bite Mark Photography:
Seeing Things Differently, Digitally

Gregory S. Golden, DDS*, Sheriff’s/Coroner Division, County of
San Bernardino, 8577 Haven Avenue, #105, Rancho Cucamonga,
CA 91730
After attending this presentation, attendees will learn information on
new digital camera equipment, lenses, and forensic light sources for
alternate light and infrared techniques of photography.
This presentation will impact the forensic community and/or
humanity presenting new information that will directly affect the forensic
community regarding certain digital applications and equipment used in
advanced forensic photographic applications.
New technology in digital photographic equipment and its
applications to forensic investigation are continuously changing the state
of the science. Attendees of this presentation will be updated on some of
the most current digital cameras, lenses, and lighting options for advanced
photographic techniques in bite mark documentation.
The applications of Alternate Light Photography, Infra-Red, and
Reflective Ultra-Violet techniques allow the forensic investigator to see
details in bite mark and wound patterns, tattoos, questioned documents,
and surveillance that would otherwise be unseen with the naked eye or
with conventional color or black and white photography. The impact of
advanced photographic techniques is especially useful in the field of
Injury Pattern Analysis, wherein bite mark investigation falls.
This presentation will describe recent personal photographic research
completed with the new UVIR digital production camera from Fujifilm
Corporation. Previous digital camera chips (CCD and CMOS) have been
designed to filter out and block the UV and Infrared ends of the nonvisible spectrum. The author and others participated in the development
of Fuji’s new digital forensic S3-Pro UVIR camera that was specifically
designed for the forensic industry. As more usage in the public and
forensic domain becomes prevalent, it is anticipated that more applications
for the camera will be discovered, particularly in the area of fine art
photography.
Additional topics will include new forensic light sources available for
Alternate Light and Infrared photography, quartz lenses, and accessories
that help facilitate the forensic photographer accomplish his work. Present
casework wherein all the aforementioned equipment has been employed
to demonstrate the results of this research will also be discussed.
Bite Mark, Photography, Digital

* Presenting Author
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Once Bitten, Twice Shy: Or the
Case of the Colossal Contusion

Denise C. Murmann, DDS*, 7365 West North Avenue, River Forest, IL
60305; Paula C. Brumit, DDS, Bruce A. Schrader, DDS, and David R.
Senn, DDS, Center for Education and Research in Forensics (CERF),
University of Texas Health Science Center at San Antonio, 7703
Floyd Curl Drive, San Antonio, TX 78229-3900; and Richard R.
Souviron, DDS, 336 Alhambra Circle, Coral Gables, FL 33134
The goal of this presentation is to review information that may and
may not be learned from a bite mark specifically focusing on what data the
indentations can give in relation to the time of death and aging bite marks
based on the bruising coloration.
This presentation will impact the forensic community and/or
humanity by giving an approximate time when a bite mark has been made
in relation to the time of death if there are indented marks remaining in the
bite mark. However, one cannot age a bite mark based on its coloration or
the changes it undergoes as it heals. Further research into the behavior of
human skin after it is bitten is needed. The time required for indentations
created by teeth to rebound, swell, bruise, and heal for different persons
and varied locations are only part of the information needed for any
temporal analysis to meet the requirements of federal and state rules of
evidence.
Background Information: Forensic dentists usually think of the bite
mark pattern being compared to the models of suspects. However, there
is more information that can be gleaned from a bite mark. Equally as
important is recognizing that there is some information that cannot be
acquired or deduced.
Summary: During a course in forensic odontology, a sample bite
was made on a living willing victim using a set of models mounted on a
welder’s clamp. The model’s teeth were made from white Jet acrylic and
the gingival and mucosal areas were made from Jet pink acrylic. A one
minute and seven second video was taken to visually record the biting
process. The video was taken with a Nikon CoolPix S1 5.1 megapixel
camera that has the capability to take short video clips. Photographs were
then immediately taken with the same camera to document the first tissue
changes. The resultant bite mark was monitored to see how long
depressions remained in the skin. At 2 minutes and 30 seconds after the
bite was made, the depressions were gone, and the bite mark was swollen.
The bite mark was then photographed daily, with a Nikon CoolPix 5700
5.0 megapixel camera, until it was no longer visible. Three months after
the bite was made, the area was inspected using a UV light source. An
Officer/Evidence Technician of the Naperville, Illinois Police department
used an Omnichrome Omniprint 1000, as well as a Blak-Ray Longwave
Ultraviolet Lamp, Model B-100A using 115 Volts, 60 Hz and 2.5 Amps.
A variety of wavelengths were tried from 400 to 530 nanometers. Red,
orange, and yellow goggles were utilized to visualize any mark that might
be visible, but no demarcation of any kind was seen. A brief review of the
literature concerning the aging of contusions or bruises by their color is
instructive when applied to bite marks.
Conclusions: A forensic dentist may able to give an approximate
time when a bite mark has been made in relation to the time of death IF
there are indented marks remaining in the bite mark. However, one
cannot age a bite mark based on its coloration or the changes it undergoes
as it heals. Further research into the behavior of human skin after it is
bitten is needed. The time required for indentations created by teeth to
rebound, swell, bruise, and heal for different persons and varied locations
are only part of the information needed for any temporal analysis to meet
the requirements of federal and state rules of evidence.
Bite Marks, Forensic Odontology, Contusions
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Determination of Bite Force

Jacqueline R. Lettie, DDS*, 390 Main Street, Chatham, New Jersey
07928; and Paula C. Brumit, DDS, Bruce A. Schrader, DDS, and David
R. Senn, DDS, Center for Education and Research in Forensics (CERF),
University of Texas Health Science Center at San Antonio, 7703 Floyd
Curl Drive, San Antonio, TX 78229-3900
The goal of this presentation is to establish a preliminary study and
the basis for measuring and quantifying the force exerted by a human bite
in the anterior sextant, reflecting those teeth involved in the injury pattern
of a bite mark. And, to build/develop a reference table for the range of
human bite force and the variables that affect it.
This presentation will impact the forensic community and/or
humanity by providing more research to build a database of factors that
affect bite force, and record the variables within different population
groups. Once known force ranges are established within given populations
more studies can be done to link bite force to the injury patterns they create.
The goals of this presentation are twofold. First, to establish a
preliminary study and basis for measuring and quantifying the force
exerted by a human bite in the anterior sextant, reflecting the teeth
involved in the injury pattern of a bite mark. Second, to begin the process
of developing a reference table for the range of human bite force and the
variables that affect it.
Introduction: Bite mark injuries and the patterns they leave in the
skin are the most challenging cases in forensic odontology. With this in
mind, the ability to measure the force that is generated by the human
dental complex in a bite mark is an important part of understanding of the
type of injury it would then produce in the skin. To say a bite was hard
enough to leave an injury is not very scientific. Therefore, a primary
evaluation of any bite mark injury should take into consideration the
amount of force needed to cause tissue damage in the first place.
Materials and Methods: To measure the force exerted by the
anterior teeth a device known as a gnathodynamometer was used. For this
study specifically, the gnathodynamometer was a modified design,
developed by researchers and engineers at Proctor and Gamble. This
study required the fabrication of a bite plate. The bite plate was produced
for both the upper and lower anterior segments. Additionally, the surface
was designed to accommodate the twelve anterior teeth, for the subject(s)
to bite against. These removable metal plates were enclosed in a wet piece
of animal hide for the subjects to bite into. The force was recorded in
pounds per square inch. Each participant was instructed to bite with
maximal force onto the hide-covered plates of the transducer. This process
was repeated a total of three times for each participant. The highest of the
three recorded values were used for statistical analysis. The dental
exemplar impressions produced in the hide were maintained with the
study with the subject identification number and pressure reading as part
of the database.
For this study all subjects were periodontally stable and had a
complete or near complete complement of teeth. Additionally, none of the
subjects had removable prosthetics of any kind. All of the participants had
a class I occlusal relationship. The total number of subjects in this study
was 800 individuals. The subjects were subdivided by age, gender, and
race. In each group there were no less than 30 participants. Additional data
acquired from the study participants included height, weight, TMJ
dysfunction, history of dento-facial trauma, and overbite/over jet
relationship of the anterior teeth.
Results: The data recorded in this study were statistically analyzed
and documented to show the range of bite force in a given population of
individuals and the variables that affect it. More research is needed to
build a database of force levels and factors that influence bite force. Also
needed are studies of biting force among different population groups.
Once known force ranges are established with a given population more
research can be done to associate bite force to the types and severity of
tissue injuries caused by teeth in skin.
Forensic Odontology, Bite Mark, Bite Force

* Presenting Author
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A Comparison of the Quality of Color
Produced by Photographic Film and
Digital Imaging Exposed Under
Ultra-Violet Light and Measured
as a Function of Degrees Kelvin

Henry J. Dondero, DDS*, Nassau County Medical Examiner,
2 Emerald Drive, Glen Cove, NY 11542
The forensic odontologist relies on the faithful reproduction of film
and/or digital photographs exposed under various light sources for
investigative and evidentiary purposes. After attending this presentation,
attendees will be briefed on the evaluation of the differences in color
reproduction from these two modalities when exposed to ultra-violet light.
This presentation will impact the forensic community and/or
humanity by demonstrating how if one should present evidence based on
film or digital reproduction, the possibility exists that the defense might
posture this as exculpatory evidence due to the inherent differences in
color imaging.
The development of digital imaging has empowered the forensic
scientist with a multifaceted investigative instrument. Digital imaging
offers instantaneous recording of evidentiary material and a wider range of
storage and reproduction modalities. The forensic odontologist relies on
image recording and reproduction under various light sources to evaluate
the evidence obtained on the initial investigation and to document the
conclusions achieved from the painstaking processes of bite mark analysis
and/or victim identification. It is vital to all investigators that accurate
reproducibility of evidence imaging must be unquestionably accurate.
While there has been much documentation on the comparison between
photographic and digital imaging with respect to resolution vs. graininess,
the literature is notably sparse on comparing the ability of the two media
to faithfully reproduce evidence quality color documentation. In a
previous presentation the Author evaluated some of the preliminary
findings from a project designed to measure the temperature in degrees
Kelvin of color images produced by the two media after exposure utilizing
4,800o and 3,200o Kelvin light sources while maintaining the inherent
variables as constants. This presentation will deal with a comparison of
the color differences between the two modalities when exposed to
ultraviolet light.
The objects to be imaged consisted of three plastic report binders: a
red, a blue, and a green. Because of the inherent ability of certain
polymers to fluoresce, all binders were manufactured by the same
company and of the same material to ensure consistency thereby removing
this variable from the equation. Two cameras from the same manufacturer
were used: a Nikon F4 35mm film camera and a Nikon D-100 digital
camera. The same lens, a Nikon 35-70mm macro zoom, was used on both
cameras. The lens were used in the macro mode with a lens to object
length of approximately 40 centimeters and secured in a Quadrapod copy
stand and a LabJax was used to aid in focusing the image. Three portable
Ultraviolet handheld light sources were affixed to the legs of the
Quadrapod and their light beams were centered on the focal plane of the
image. Kodak Gold 35mm 200/ISO film was used and the digital camera
was set to the same ISO setting. Because the film chosen was balanced
for daylight, the digital camera’s “white balance” setting was adjusted for
“daylight.” Setting the resolution of the digital image was not considered
a factor in this experiment.
Each object, the red, blue, and green binders, was imaged according
to the following protocol: Ultraviolet on film and then ultraviolet on
Digital. A total of three exposures for each parameter per binder were
made.
The film was developed by a commercial laboratory utilizing a C-41
process with instructions to not make any color corrections to the final 4x6
prints. The negatives of these images were scanned on an Olympus ES10s 35mm scanner and stored on a CD. The digital images were printed
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on 4x6 photographic paper without color correction by direct placement of
the compact flash card from the camera into a Hewlett-Packard #7550
printer. These digital images were also stored on a CD.
A Spectra #4143 Color Temperature Meter was used to measure the
color temperature of the various images in degrees Kelvin. Measurements
were taken of:
1. The 4x6 film & 4x6 digital prints from reflected light.
2. The CD stored film & digital images from an LCD computer
monitor projected by Photoshop.
All measurements were taken in a darkroom environment.
An initial analysis of the measurements showed that all of the images
taken in triplicate produced the same measurement. Because the
measurement for each parameter would have been universally tripled, it
was decided to reduce the statistical evaluation to one measurement for
every triplicate image analyzed.
A total of four parameters were considered for each color. The
resultant measurements were entered into a spreadsheet, average
differences were calculated, and graphs were promulgated and analyzed.
While empirically one could say there may not have been any visual
differences, the measurements clearly illustrates a difference in color
temperatures of 500o, 450o, and 600o for red, blue and green respectively.
No conclusions should be made on the results of this preliminary report.
What the Forensic Odontologist should be aware of is the possibility that
any judgment made on the basis of the color film or digital record may be
different from the actual color seen with the naked eye. Further
investigation is encouraged.
Ultraviolet, Variation, Imaging
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Coordinating the DNA and Pattern
Analysis Studies in Bite Mark Cases

Gerald L. Vale, DDS, JD*, County of Los Angeles, Department of
Coroner, 14079 Arbolitos Drive, Poway, CA 92064
After attending this presentation, attendees will be able to consider
the applicability of a proposed method for coordinating the DNA study
and the pattern analysis study in a bite mark investigation. The goal is to
carefully serve the interests of justice, while providing the conscientious
odontologist with some shelter from the turmoil that ensues when DNA
and bite mark pattern analysis point in different directions. This occurs
when, for example, pattern analysis indicates that Mr. A is the biter, but
DNA study determines that the saliva recovered from the bite mark is from
Mr. B. In such apparent conflicts the DNA studies have been viewed by
the justice system as having the greater validity.
This presentation will impact the forensic community and/or
humanity by reemphasizing the need for continuing research and careful
attention to proper procedures in all areas of forensics, while
demonstrating a method that may enable the conscientious odontologist to
honestly and ethically decrease the likelihood for unnecessary conflict,
damage to reputation, and possibly litigation in cases in which pattern
analysis and DNA studies do not agree.
The proposed method treats the pattern analysis and DNA
investigation as parts of a unified approach to the bite mark study, rather
than as isolated procedures. It will be described in relation to a case.
In an investigation involving the death of a young child, bite mark
evidence was a major issue. Two forensic odontologists concluded that
the defendant in the case was the only one of the six individuals with
reported access to the child whose teeth could have made the bite marks
on the child’s body. They concluded their first report with the statement
that DNA evidence was also being studied, that such evidence is valuable,
and that the bite mark investigation could not be considered complete until
the DNA report had also been considered. They indicated that the current
report should be considered preliminary, and might be further validated or
possibly rebutted by the DNA evidence. Months later, the DNA report
indicated that the DNA profile from the bite mark was the same as that of
* Presenting Author

the defendant, occurring only once in approximately 7.4 trillion males.
In this case the DNA evidence helped to validate the pattern analysis.
But if there had been a disparity in the findings, the stage had already been
set for a collegial and cooperative evaluation of the apparent discrepancy.
In the worst case, the pattern analysis might have to yield to the DNA
findings on the basis of DNA’s well-researched error rates and other data,
including population studies of ethnic groups. But here, too, the impact of
the disparity would be minimized by the honest and candid discussion “up
front’ regarding the relative advantages and limitations of pattern analysis.
Importantly, the odontologist would not be tempted to defend a
questionable position because he had locked himself into it. He/she would
be free to move, without embarrassment, wherever the evidence might
lead.
Some might feel that the above approach unduly denigrates bite mark
evidence. But after the defendant was convicted in this case, the
prosecutor went so far as to write a letter to the Chief Medical Examiner
lauding the value and importance of the bite mark evidence. And prior to
trial she beat back defence’s efforts to exclude the bite mark evidence
because it would “unduly influence the jury.” Also, during trial she
declined the defence’s repeated offer to stipulate to the odontologist’s
testimony because the prosecutor wanted the judge (who tried the case) to
see the odontologist’s exhibits of the pattern analysis. Clearly, the pattern
analysis was regarded as powerful evidence by both the prosecution and
defence attorneys despite the cautionary words that had been offered in the
odontologists’ report.

In all such cases medical treatment had been undertaken prior to the
collection of the evidence. Medical treatment of bite injuries will typically
involve thorough wound cleansing, debridement, and suturing. Each of
these treatments has the possibility to alter the physical dimensions and
appearance of the bite injury thus rendering it unsuitable for analysis.
A range of cases will be shown, each demonstrating the inherent
difficulties in assessing such injuries and the pitfalls that can occur when
it is attempted. Details of the medical procedures involved in treating such
injuries is essential knowledge for all forensic dentists and these will be
described in full with the implications for physical comparisons clearly
explained.
Conclusion: It is the authors’ view that avulsive bite mark injuries
are unsuitable for analysis after medical treatment and the use of such
injuries for physical comparison prior to treatment is problematic. It is
proposed that guidelines for bite mark analyses be extended to include a
recommendation that certain injury severities; i.e., those at the extremes of
the severity scale (minor bruising and avulsion) be deemed inappropriate
for bite mark assessment.
Bite Mark, Avulsive, Treatment
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Bite Mark Analysis of a Fatal Dog
Mauling Case Using Forensic Photo
Frames Camera Apparatus

Bite Marks, Pattern Analysis, DNA
Elizabeth R. Smith, DDS*, PO Box 55297, Virginia Beach, VA 23471
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The Forensic Pitfalls of Avulsive Bite
Injuries: Medical and Dental Features
of Importance to Odontologists

Owen D. McCormack, MD*, Royal Bolton Hospital, Department of
Accident & Emergency, Minerva Road, Farnworth, Bolton, BL4 0JR,
United Kingdom; and Iain A. Pretty, DDS, PhD, University of
Manchester, Dental Health Unit, 3A Skelton House, Manchester Science
Park, Lloyd Street North, Manchester, M15 6SH, United Kingdom
After attending this presentation, attendees will understand a) The
broad presentation of bite mark injuries and in particular their severity, b)
The medical procedures that are used to treat avulsive bite marks and c)
The impact that such treatments have on forensic analysis.
This presentation will impact the forensic community and/or
humanity by demonstrating how avulsive bite mark injuries continue to be
analyzed by forensic dentists and yet many have undergone medical
treatment prior to evidence collection. This presentation will demonstrate
that such injuries are often unsuitable for physical comparison.
Introduction: Bite mark injuries continue to represent important
physical and biological evidence in some of the most serious of crimes
including rape, homicide, physical abuse, and assault. Odontological
societies worldwide have developed protocols for the collection of
evidence from both the victim and suspect and a range of analysis methods
exist; many of which are based upon the physical comparison of the
suspect’s dentition to the bite mark wound using transparent overlays.
Bite marks can be categorized in a number of different ways; based
on their severity, forensic significance or even anatomical location. A
recent index has been developed that assess the severity of the injury and
relates this to this likelihood of sufficient forensic evidence being available
for a physical comparison.
Cases: A recent audit of bite mark cases from the North West of
England demonstrated that over 39% of bite marks fall into the ‘avulsive’
category; i.e., those injuries in which material has been removed. Such
injuries are commonly seen on the ear, nose, and occasionally distal
aspects of the digits. There have been a number of cases where such
injuries have been analyzed and an odontological opinion rendered that an
individual suspect could be positively identified.
* Presenting Author

After attending this presentation, attendees will learn of an innovative
camera apparatus technique using Forensic Photo Frames in achieving
non-distorted patterned injury images for bite mark analysis.
This presentation will impact the forensic community and/or
humanity by demonstrating a new technique using Forensic Photo Frames
to capture and document non-distorted images in a multiple pattern injury
dog mauling case.
The goal of this presentation is to introduce the attendees to an
innovative camera apparatus technique using Forensic Photo Frames in
achieving non-distorted patterned injury images for bite mark analysis.
On October 04, 2005 in a rural Suffolk city, a two-year-old male
toddler awoke from a night of sleeping to find that he was hungry and
ready for breakfast. He alone walked downstairs to the kitchen and treated
himself to a box of breakfast cereal. In the home were his parents, a male
Pit Bull Terrier Mix, and a nursing female Pit Bull Terrier Mix with pups.
During the time of his morning meal he was violently assaulted and
physically subdued by one and possibly two of the adult dogs. The victim
had numerous bite injuries over majority of his body with the most brutal
bites to the head and neck region. The child was Life-Flighted to
Children’s Hospital in Norfolk where he eventually succumbs to his
injuries. Both adult dogs and pups were taken to animal control to await
the results of the bite mark analysis. Evidence later determined that the
child’s parents were in an upstairs bedroom using illicit drugs at the time
of the mauling. Reports indicate the male dog was a stray and typically
stayed outside the home. Given details state the male dog was used to
protect the couple’s marijuana crop. Neighbors tell a history of the male
dog biting and nipping others in the community.
The author of this abstract was contacted by the lead investigator of
the Suffolk Police Department and the Office of the Chief Medical
Examiners Tidewater District to examine multiple soft tissue pattern
injuries sustained by the decedent. The author was asked to present
findings and conclusions regarding any or all of the suspects related to the
case. Photographs of the victim’s patterned injuries were taken using the
Forensic Photo Frames apparatus. The adult dogs were examined,
photographed also using the Forensic Photo Frames device. Dental
impressions were taken on the adult dogs whereby a bite mark analysis
was completed. The conclusion was that the male dog was the probable
biter and that the female dog could not be ruled out. The parents pleaded
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guilty to involuntary manslaughter and child abuse causing a serious
injury.
Documentation by photography is a first and important tool in the
investigation of a crime scene. Depending on the nature of the incident
there may exist one opportunity to correctly retrieve photographic
evidence. The purpose of the Forensic Photo Frame device is to provide
the responder with the best tools and techniques to capture pristine
photographs. The easily attachable apparatus applied to a camera when
properly used can reduce or eliminate distortion allowing for a 1:1 ratio of
high quality images to be documented. This type of evidence can be an
influential benefit in the judicial system.
This presentation will demonstrate a new technique using Forensic
Photo Frames to capture and document non-distorted images in a multiple
pattern injuries dog mauling case.
Dog Bites, Forensic Photography, Angular Distortion
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WinID on the Web

James McGivney, DMD*, 11 Ronnies Plaza, St. Louis, MO 63123, USA
After attending this presentation, attendees will understand the use of
computers in mass disaster human identification efforts.
This presentation will impact the forensic community and/or
humanity by assisting the forensic community in appreciating the use of
computers in human identification.
A beta version of WinID on the Web was released in April 2006.
WinID on the Web or WotW will be the successor to WinID3.
WinID3 is a widely distributed computer program that assists in the
identification of individuals. WinID3 has helped identify victims of the
World Trade Center, Pentagon, and United Airlines Flight 93 terrorist acts
of September 11, 2001.
WinID3 can also be used in maintaining missing person/unidentified
body data systems for governmental and non-governmental organizations.
WinID3 has been linked to a digital radiographic system to store,
manipulate, and display digital images. The most common digital images
are dental radiographs, but other images with identifying content have
been used successfully. WinID3 was used in a paperless mode at the
Carville, LA morgue by DMORT personnel in the aftermath of Hurricane
Katrina. The totally digital environment allowed for very rapid processing
of the hurricane victims.
The WinID dental coding system has primary, secondary, and text
descriptors for describing an individual’s dentition. This well known
coding system is used in WotW. WinID3 has non-dental fields available
to hold other information useful in human identification. The WinID3
data-fields have been expanded in WotW to make a robust human
identification database.
WinID3 is written in Microsoft Visual Basic and uses a Microsoft
Access database. These development and database programs represent
mature technologies. Information systems are migrating to the World
Wide Web (WWW) to facilitate the exchange of ideas and data. WinID on
the Web makes use of ASP.NET 2.0 with code behind in C#, using a
Microsoft SQL 2005 database.
Extensible Markup Language (XML) is a method for organizing and
storing data that lends itself to use by computers. In late 2005 an ongoing
research study was launched. The purpose of the study was to find and
catalog the complete data terminology useful in human identification. The
results-to-date of the study have been encoded in XML, and used as datafields in WotW.
WotW incorporates many of the well-known features of
WinID3.
The
Beta
version
is
available
online
at
http://www.winid.com/Home.aspx. WotW allows users anywhere in the
world to view images and data, and to access and add to the current human
identification database. The user is able to find best matches between
antemortem and postmortem records by using automated searches and by
sorting and manipulating data.
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It is envisioned that WotW will allow internet-connected users in
diverse geographical locations to enter antemortem data for suspected
victims of mass disasters. Workers at the disaster site will examine
recovered human remains and enter postmortem data into WotW. WotW
has many comparison and sorting algorithms that facilitate human
identification and enable comprehensive report generation.
In a real disaster situation WotW will be available on a website
specific to the incident. Access to the website will be limited to
authenticated users with appropriate authorization.
Mass Disasters, Computers, Human Identification
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WinID Expansion as an Aid to
Identification in Multiple Fatality Incidents

Karen M. DePaoli, DDS*, 616 Marguerite Avenue, Corona del Mar,
CA 92625; Jim McGivney, DMD, 11 Ronnies Plaza, St. Louis, MO
63126; and Paula Brumit, DDS, Bruce A. Schrader, DDS, and David R.
Senn, DDS, University of Texas Health Science Center at San Antonio
Dental School CERF, 7703 Floyd Curl Drive, San Antonio,
TX 78229-3900
After attending this presentation, attendees will understand the
expansion of the WinID database to include identifiers in addition to
dental that will improve efficiency and decrease workload of forensic
investigators in Multiple Fatality Incidents.
This presentation will impact the forensic community and/or
humanity by introducing WinID with an expanded database that will
integrate identifying terms into one web based program. This will increase
efficiency and decrease the workload for forensic investigators in Multiple
Fatality Incidents. In addition, the program will be available to
investigators from any location via the Internet.
The objective of this presentation is to 1) assess the impact of
WinID’s program expansion in Multiple Fatality Incidents (MFI’s) via a
survey of responders to previous MFI’s, and 2) compile a comprehensive
list of terms for identification to be incorporated into the WinID database
to aid in identification efforts in MFI’s.
A survey was taken of responders to previous MFI’s requesting their
input on the benefit of a program integrating all identifiers. This survey
was conducted via the Internet. Identification terms were gleaned from
existing forms used for this purpose, i.e., Victim Identification Profile
(VIP), National Crime Information Center Missing Person Data
Collection Entry Guide, and Interpol Victim Identification Form as well as
terms added by the author.
Managing a Multiple Fatality Incident requires the collection of a
large amount of antemortem and postmortem data. Organizing, accessing,
analyzing, and making this data useful are challenges for forensic
personnel. The expectation of positive identification of the victims is high.
Scientific identification is typically based on one or more of four methods:
dental, DNA, fingerprint and medically documented biological
characteristics. Antemortem data that do not fall within these methods has
the potential to be less useful, particularly in cultures that require
identification to be scientifically based. Not every culture demands that a
scientific standard be met for identification. A database that includes as
many identifiers as possible would allow for applications in third world
countries where the identification standards are different than those of the
United States and may be based solely on personal effects or biological
characteristics such as hair or eye color. The collection of antemortem
data that includes only the most effective and most used parameters is
becoming more of a concern. Misinterpretation of terminology by both
interviewer and interviewee can hinder the identification process as well.
Prior incidents have been worked using two well known but different
software systems that are written in incompatible languages. WinID was
designed to manage dental antemortem and postmortem data while VIP
manages broader biological identifiers as well as personal effects. This
arrangement requires investigators to be proficient in two different
* Presenting Author

programs to access all identifying data on an individual case. Surveys of
responders to previous MFI’s indicate that the integration of all
antemortem and postmortem data would improve efficiency and decrease
the workload of forensic investigators. This paper details a proposed
single integrated web based software system, WinID that includes
identifiers gleaned from forms already in use. The program will be written
in ASP.net 2.0. The data will be formatted in Extensible Markup
Language (XML). The XML format allows data to be accessed by
programs using incompatible languages. It also allows for easy expansion
and revision of terminology in the database if necessary. A single software
system, an expanded version of WinID, would allow all investigators
access to all data to improve efficiency in the identification of victims. In
addition, having WinID web based allows easy access to the program
online. The availability of the program online would allow for access by
investigators from any location. This includes investigators onsite at the
disaster as well as those off site that may be interviewing family members.
Forensic Odontology, WinID, Multiple Fatality Incidents
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Radiography 101 for NOMAD™

Allan A. Raden, DMD, MPH*, 814 North Delsea Drive, Glassboro,
NJ 08028
After attending this presentation, attendees will have a greater scope
of knowledge pertaining to the judicious use of radiographic equipment,
specifically a self-contained portable X-Ray generator.
This presentation will impact the forensic community and/or
humanity by providing general principles to be followed for safe and
effective operation of radiographic equipment.
Emerging technologies in any scientific field can be a mixed
blessing. Just because something is new does not mean that it is useful or
appropriate for the desired application.
The analysis of dental remains has recently seen two new
technologies; digital radiographic sensors and cordless radiation
generating sources. While the general principles of dental radiography
have not really changed since the move from a bisecting to a paralleling
technique in the 1980s, newer, more powerful, faster and smaller X-Ray
sources have made the job easier and more predictable. Whether the
capturing device is an electronic sensor, phosphor plate, or silver based
film, a reliable and safe radiation source is essential for successful
evidence collection.
The introduction of the NOMAD X-Ray generating source has
stimulated much discussion in the dental industry. The device is a self contained, portable, and cordless hand-held unit capable of generating a
quality X-Ray beam useful for dentists’ purposes in the field as well as in
the clinic or morgue. However, with this new device the user and others
on the forensic team must be fully aware of its strengths and weaknesses.
No instrument or device is a perfect tool, and, like a hammer, it can be very
useful when used properly as well as very destructive if used improperly.
The purpose of this presentation is to familiarize the forensic
investigator as well as the dental team in the proper use of this
revolutionary device. Radiation hygiene must be respected in all cases
because forensic dentists are frequently presented with adverse conditions
in which to work. Discussion will focus on proper exposure technique,
radiation safety, and team coordination. A review of basic principles of
radiation generation and safety will be included to insure that all potential
users can function with skill, accuracy, and safety.
A training protocol should be an essential element to familiarize the
users with the technology and to maximize its potential. While dentists are
all well versed in standard radiographic techniques, there still exists a
learning curve that must be followed to insure efficacy and safety. The
manufacturer’s recommendations as well as field experience and
application of basic physics could only benefit the forensic team in
achieving speed, accuracy, and safety.
Radiation Physics, Morgue Team Performance, Digital Technique
* Presenting Author
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Aribex NOMAD™: A Useful and Safe
Portable Hand-Held X-Ray Machine
for Forensic Odontology?

Ahmad A. Abdelkarim, DDS*, Robert P. Langlais, DDS, and David R.
Senn, DDS, University of Texas Health Sciences Center, San Antonio,
Dental Diagnostic Science Department UTHSCSA, 7703 Floyd Curl
Drive, San Antonio, TX 78229
After attending this presentation, attendees will be able to assess the
value of a portable X-Ray machine for use in forensic odontology and
multiple fatality incidents.
This presentation will impact the forensic community and/or
humanity by demonstrating how being portable and battery powered;
NOMAD makes it easier for the operator to acquire images in virtually
any position. NOMAD is a practical imaging system for forensic
odontology. When teamed with digital sensors it facilitates film-less
imaging that saves time. Consequently, the collection of postmortem
information in multiple fatality incidents can be much faster and more
efficient.
The Aribex NOMAD system is a handheld, battery-operated,
portable imaging system. This presentation will describe major aspects of
Nomad that is the latest development in portable X-Ray machines.
Specifications of NOMAD will be presented (including physical
properties, pictures and cross-sectional diagrams of the system). Several
features of the NOMAD address the safety concerns. Understanding these
features and the internal design of this system explains why it is safe for
the operator and the public. The National Council on Radiation Protection
and Measurements (NCRP) recommendations for annual operator
exposure will be presented as well as the annual exposure values of
Nomad used with film and digital sensors. NOMAD received the FDA’s
approval in July 2005. This device has been recently used in multiple
fatality incidents after the Tsunami in Southeast Asia and after Hurricane
Katrina in Louisiana and Mississippi. Details of its use in these disasters,
safety issues and applications and digital sensor use with Nomad will be
discussed. Operators in disaster morgue settings were instructed to wear
protective gear, because safety was an important issue with heavy use of
this machine. The supine position of the person being imaged required the
operators standing near the gurney to be in an at risk position using a very
new machine in a non-standard configuration. A brief comparison of
image quality between the NOMAD and stationary X-Ray systems will be
presented.
Methodology: Back scatter radiation was measured at different sites
in the zone of significant occupancy (as defined by the IEC standard)
within which the operator can be standing, once with the protective shield
provided by the manufacturer, and once without the shield. Also, radiation
leakage was measured at 11 different sites around the machine. Three
measurements were taken, and the mean of these values was calculated.
Data obtained will be presented, as well as zones of significant occupancy
and the measurement sites for leakage radiation.
Discussion: Given the Leakage Radiation and Backscatter Radiation
measurements at the instrument backplane, it is possible to estimate the
maximum dose that would be received by an operator using the NOMAD.
The typical whole body exposure to the operator can be estimated using
the measured sum of backscatter and leakage radiation level at the control
panel of approximately 1 mR/hr. Exposure to the hand is even more
benign relative to the recommended exposure limits. The highest leakage
data was 3.8mR/hr.
Conclusions: Radiation shielding inside NOMAD ensures that
leakage from the X-Ray source itself is virtually eliminated, protecting the
operator’s hands and other areas close to the devices. The use of Nomad
in its intended applications presents no more risk to the operator than using
stationary X-Ray equipment. With moderate care, the operator can
prevent any risk to the public. Image quality obtained by Nomad rivals
that of stationary equipment, even when the X-Ray source is handheld,
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particularly in cases using digital sensors with correspondingly short
exposure times. Being portable and battery powered, NOMAD makes it
easier for the operator to acquire images in virtually any position. Nomad
is a practical imaging system for forensic odontology. When teamed with
digital sensors it facilitates film-less imaging that saves time.
Consequently the collection of postmortem information in multiple
fatality incidents can be much faster and more efficient.
Forensic Odontology, Portable Dental X-Ray Machines, Radiation
Safety
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Radiation Safety for the NOMAD™
Portable X-Ray System in a
Temporary Morgue Setting

Kenneth P. Hermsen, DDS*, Stanley S. Jaeger, MS, and Mackenzie A.
Jaeger, Creighton University Medical Center, 2500 California Plaza,
Omaha, NE 68178
After attending this presentation, attendees will understand the
radiation levels at various distances and angles that are generated by the
NOMAD™ Portable X-Ray System and how these levels compare to
established radiation safety guidelines.
This presentation will impact the forensic community and/or
humanity by quantifying the radiation exposure to the dental personnel in
the morgue at St. Gabriel utilizing the Nomad portable X-Ray unit. The
amount of radiation exposure to the morgue personnel will be compared
to established radiation safety levels to determine if additional safety
measures are required to protect the dental team members.
The forensic odontologists who responded to the need for
identification of the victims from New Orleans following Hurricane
Katrina were pleased to find a new tool available to them at St. Gabriel.
The new tool was a battery-powered, portable X-Ray unit called the
NOMAD™. Sold and distributed by Aribex, Inc., the units performed
exceptionally well. They proved to be a very valuable piece of equipment
that had the portability and versatility required in the somewhat austere
conditions that typically exist in a temporary morgue environment.
The radiation safety characteristics of the NOMAD™, reported by D.
Clark Turner, Donald K. Kloos, and Robert Morten for the operator and
the patient, were provided by Aribex in their promotional material. Their
findings confirm that the radiation levels for the patient and operator are
well within established radiation safety guidelines. However, their report
did not consider the radiation levels for additional personnel that may be
in close proximity to the NOMAD™ in a temporary morgue setting. In
the morgue, since the patient cannot hold an X-Ray film or computer
sensor in position, a second operator is required to perform that function.
The morgue operation in St. Gabriel also made use of digital X-Rays so a
third person was required to be present to operate the computer. Early in
the operation at St. Gabriel, there were as many as three dental stations,
each with three-person forensic dental teams operating simultaneously
within the dental section. With that much activity, there is a need to
quantify the radiation levels at various distances and locations to ensure
that radiation levels to all personnel in the morgue are within the
recommended radiation safety levels.
The author will present the results of an investigation of the radiation
levels at various locations in proximity to the NOMAD™, using the
location of personnel as they were positioned in the temporary morgue in
St. Gabriel. A comparison will be made to the various radiation levels
obtained in the study to the established radiation safety levels to determine
the relative risk of radiation exposure to each member of the forensic
dental team. The results will show that the level of radiation exposure to
all members of the dental team were significantly below established
radiation safety guidelines. Thus the use of the NOMAD™ at St. Gabriel
presented no significant radiation risk to any member of the team.
Nomad™, Radiation, Safety
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Get Involved - Find the Missing

Peter F. Hampl, DDS*, 7898 Greyhawk Avenue, Gig Harbor,
WA 98335-4926
After attending this presentation, attendees will be able the use the
NCIC 2000 dental data base in cooperation with law enforcement to
establish identifications in the largest mass fatality incidents facing this
country.
This presentation will impact the forensic community and/or
humanity by encouraging the forensic dentists of the AAFS to get
involved with their local law enforcement agency to find the missing
persons utilizing the NCIC 2000 dental database.
It has come to the attention of the author that the majority of law
enforcement agencies in this country do not have a forensic dental
consultant on staff. It is also evident that the forensic dental community
has not approached the missing persons (antemortem) issue with the same
intensity that is seen in the unidentified (postmortem) individuals. It is
time that the forensic dentists get involved with their local law
enforcement agencies. It is of paramount importance that the forensic
dentists educate these agencies of the existence of the new NCIC 2000
dental database and how it works. If the law enforcement agencies do not
buy into the NCIC 2000 dental database it is doomed to fail. The
Missing/Unidentified Persons (MUP) situation is the largest ongoing mass
fatality disaster in this country. In numbers alone it easily surpasses the
most recent mass fatality disasters experienced by this country (September
11, 2001 and Hurricanes Katrina/Rita).
This discussion will outline the protocol used by the author to
introduce law enforcement agencies to the NCIC 2000 dental database.
However, before the forensic dentist approaches law enforcement he or
she must be completely familiar with the NCIC 2000 dental data system.
This paper will introduce this new system. The charting protocol, $.M
reports and techniques in obtaining antemortem dental records will be
explained.
The author has been approached by numerous forensic dentists
asking, “How can I get more involved in forensic dentistry?” This is the
ideal opportunity to get involved. The forensic odontologists of the AAFS
already have the basic skills needed to tackle this problem. It is only a
matter of directing efforts in the right direction to make a tremendous
difference in this largest of all mass fatality incidents.
It is sincerely hoped that this presentation will encourage the forensic
dentists of the AAFS to get involved in finding the missing.
NCIC 2000 Dental Data Base, Local Law Enforcement,
Missing/Unidentified Persons
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Misidentification and Misinterpretation of
Dental Evidence Recovered in Cremains

Peter W. Loomis, DDS*, 3801 San Marcos NE, Albuquerque,
NM 87111
After attending this presentation, attendees will understand a
technique of cremated remains examination and analysis and appreciate
the need for a forensic odontologist to evaluate and interpret the dental
evidence and the antemortem dental record.
This presentation will impact the forensic community and/or
humanity by stressing the importance of an accurate interpretation of the
dental evidence in cremains identification.
Cremated remains identification is a fairly uncommon request to
forensic anthropologists and odontologists. Family members who suspect
the cremains of their loved one(s) to be misidentified, commingled, or
mislabeled are often the ones to make such a request for an examination
and analysis to ascertain the cremains’ identity.
Two cases of cremains misidentification will be presented, both of
which have been litigated in civil courts. The cases involve cremations
* Presenting Author

done at different times by the same crematorium on cadavers that had been
willed to a medical school. In both cases many dental restorations were
recovered in the cremains.
Dental restorations and dental structures often survive the
temperatures achieved during commercial, accidental, homicidal, or
suicidal cremations. From the surviving dental evidence a comparative
dental identification can often be made with the antemortem dental record
to determine the identity of the cremains.
The first case involved the examination of cremains that were
purported to be an elderly male who had willed his body to a medical
school. Once the medical school had completed its study of the cadaver,
a crematorium was contracted to perform the cremation, return the
cremains to the medical school who in turn delivered them to the next of
kin. The family had suspicions of the identity upon receiving the cremains
because of labeling on the temporary urn, and media news stories relating
to problems with the crematorium and medical school. An examination of
the cremains done by an ABFO certified odontologist concluded the
cremains were not those of the purported decedent. A second analysis of
the cremains by an ABFA certified forensic anthropologist concluded the
remains were “consistent” with the purported decedent and in a
subsequent report stated that the cremains probably were those of the
purported decedent. A third analysis was conducted by different ABFO
certified forensic odontologist (the author), who concluded that the
cremains were not the purported decedent. The presentation will focus on
the dental evidence recovered, the antemortem dental records, the
comparison between the two, and the misinterpretation of this evidence.
A second case involving the same medical school and crematorium
will be presented describing a technique of cremains analysis and the
recovery of non-biologic artifacts. As in the previous case, the dental
evidence recovered does not agree with the antemortem record of the
person purported to be the cremains.
The analysis of dental restorations and dental structures recovered in
the cremains as well as the interpretation of the antemortem written and
radiographic records should be done by a forensic odontologist. Dental
nomenclature, dental anatomy, knowledge of restorations, materials,
devices and clinical dental experience are needed to review the dental
remains and antemortem dental record which are beyond the ken of a nondentist.
Cremains, Identification, Dental
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Two Forensic Identifications Using
the Grin Line Identification Method

Margery F. Friday, DDS*, 27 Barkley Circle, Fort Myers, FL 33907
After attending this presentation, attendees will learn the GLID
system and its limitations and advantages during the discussion of two
actual forensic identification cases.
This presentation will impact the forensic community and/or
humanity by demonstrating to members of the forensic community the
GLID system and how that system may be the only tool or an adjunct tool
for the forensic odontologist to provide additional information to the
medical examiner in identification cases within a small closed population
group.
The goal of this presentation is to present two forensic identification
cases utilizing the Grin Line Identification Method. This presentation is
intended to inform the forensic community of the Grin Line Identification
Method and its practicality in actual forensic cases.
Background: At the 2005 AAFS meeting in Seattle, a paper was
presented on the Practical Application of the Grin Line Identification
Method (GLID). The study tested the feasibility and practicality of using
GLID in a medical examiner’s office. The GLID method uses Adobe
Photoshop software to compare antemortem and postmortem
photographs. It was stated that GLID could be of value under the
following circumstances:
* Presenting Author

1. A single or very small number of decedents require identification.
2. The decedent(s) having incomplete, inaccurate, or non-existent
dental record/radiographs available.
3. Investigators are unable to identify or locate the decedent’s
dentist.
4. In missing children cases where antemortem photographs are
available but where dental records/radiographs may not be
compatible with the dentition at the time of disappearance.
Securing a good “smiling” photograph was one of the most important
factors of this study. In addition, matching the photographic angulation
between the antemortem and postmortem photographs was critical.
Objective:
1. To review the GLID system
2. To look at both the advantages and limitations of the GLID
system.
3. To communicate and secure a good antemortem photograph from
the NOK.
4. To examine the limitations and advantages of the GLID system.
Methodology:
1. Photograph the postmortem remains using a digital camera with
a macro lens.
2. Photograph using varied projection geometry to increase the
probability of matching the photographic angle of the
antemortem photograph.
3. Obtain a variety of antemortem photographs from the NOK.
4. Obtain a consent form from the NOK.
5. Import both antemortem and postmortem photographs into a
laptop via a card reader or scanner set at high resolution.
6. Use Adobe Photoshop to fabricate overlays of maxillary and/or
mandibular teeth on the postmortem photograph.
7. Move the postmortem overlay(s) onto the antemortem
photograph(s) for comparison using a variety of Adobe tools.
Conclusions: Using the GLID system to aid in the identification of
two forensic cases provides the medical examiner with adjunct
information. This information is very useful when combined with crime
scene information and personal effects in identifying decedents in a small
population group. In some cases the GLID system may be the only tool
available to the forensic odontologist and, therefore, of value. At other
times, it may be used as an adjunct tool when dental records/radiographs
are non-existent, inaccurate or absent.
Forensic Odontology, Digital Photographic Comparison,
Identification Method
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Antemortem Records: Assistance From
the Forensic Odontologist

Lawrence A. Dobrin, DMD*, Office of Chief Medical Examiner New
York City, 471 East Westfield Avenue, Roselle Park, NJ 07204
After attending this presentation, attendees will understand the
importance of retrieving antemortem dental records.
This presentation will impact the forensic community and/or
humanity by assisting the forensic odontologist in locating antemortem
records in difficult situations. A team effort to locate valuable antemortem
records for identification must include the forensic odontologist.
When the forensic odontologist is requested to identify an unknown
victim, antemortem records must be available for comparison to the
postmortem records. The obtaining of these antemortem records often
requires the assistance of the forensic odontologist as to where they may
be found.
Recent mass disasters such as World Trade Center II, American
Airlines Flight 587, and the Katrina 2005 Hurricane have all demonstrated
the difficulties in obtaining dental antemortem records. Where to find
records, collection, and their usefulness for identification purposes all
provided the forensic odontologist with a major role to assist medico-legal
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investigators, local and state police and governmental agencies for these
tasks. Antemortem dental records of victims of the WTC II disaster have
surfaced as many as four years after 9/11/2001. Antemortem dental
records from unlicensed dentists who treated victims of AA Flight 587
were difficult to obtain. The destruction of dental facilities during the
Katrina 2005 Hurricane made the recovery of the antemortem dental
records a difficult task.
Forensic odontologists are faced in day-to-day operations at medical
examiner’s offices to make identifications and may often assist in the
obtaining of sufficient antemortem data to complete the identification
process.
In May 2006, a forensic odontologist was requested to do a
postmortem examination on a victim found in a New Jersey river. Clinical
examination revealed maxillary missing two central incisors, lost
postmortem in the river and not recovered. One upper lateral incisor was
missing antemortem. The significance of this situation could make a
photographic dental identification difficult and more likely, not possible.
Postmortem radiographs of the dentition revealed two teeth with root canal
fillings, posts, and crowns; valuable information if the antemortem dental
records are available. Photographs of the victim were taken by the medical
examiner staff as well as a full head frontal X-Ray.
The mother of a 45-year-old male missing person was contacted by
state police to provide information on where to locate dental records of her
son. A dentist’s name and telephone number was provided and given to the
forensic odontologist. The possible victim’s dentist was contacted and very
cooperative with information on procedures he performed as well as
recollection of the victim’s dentition. However, this dentist had sold his
practice to another dentist who when contacted stated that records over
seven years old in his office were thrown away. Information was provided
verbally by the dentist and was consistent with postmortem findings but
hard evidence was lacking and identification could not be made at that time.
Communications between the Medical Examiner’s Compliance
Director and the forensic odontologist over the next three weeks
eventually lead to the discovery of a head MRI series of radiographs
including a lateral view showing teeth and a unique significant metal
object in the orbit of the missing person. This same metal object was
viewable on the postmortem frontal radiograph taken at the Medical
Examiner’s office.
The mother of a missing person supplied the name and location of a
treating dentist, photographs of her son showing a smile that included the
front upper teeth, and eventually supplied the information regarding an
eye injury that ultimately was responsible for the identification of her son.
The assistance of the forensic odontologist in locating antemortem records
in difficult situations should not be overlooked. A team effort to locate
valuable antemortem records for identification must include the forensic
odontologist.
Antemortem, Postmortem, Dental Records
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Analytical Survey of Restorative Resins
for Forensic Purposes: Elemental
Composition and Microstructure

Mary A. Bush, DDS*, Raymond G. Miller, DDS, and Peter J. Bush, BS,
State University of New York at Buffalo, South Campus Instrument
Center, School of Dental Medicine, B1 Squire Hall, South Campus,
SUNY at Buffalo, Buffalo, NY 14214
The goal of this presentation is to provide the forensic community
with a comprehensive survey of the elemental composition and
microstructure of the prominent restorative resins on the market today. It
has been demonstrated that restorative resins can be detected by elemental
analysis and that they can persist and be recognizable even in extreme
conditions such as cremation. Attendees will learn how knowledge of
elemental composition and microstructure can help determine brand or
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brand group of material used and how this information can be a valuable
aid in identification.
This presentation will impact the forensic community and/or
humanity by providing baseline data for comparison and classification of
the prominent restorative resins currently on the market. Historical resins
will also be discussed. The data produced is for reference and is in a form
reproducible in laboratories worldwide.
Occasionally the odontologist will be called upon to identify a victim
under difficult circumstances. Such circumstances include, but are not
limited to, fragmented, or incinerated remains. In these cases the
structural relationship of the dentition may no longer be intact, making
traditional methods of identification problematic. In these situations, the
odontologist should be aware of alternative means that can be available to
aid in identification. One such method is the ability to recognize resin
brand, or brand group.
In situations involving incineration, the amount of destruction will be
dependent on the duration and heat of the fire. When a body has been
incinerated to the point of cremation, all of the organic material is
destroyed. When all that is left is fragmented calcined bone and teeth,
identification can only be made from the non-biological artifacts that
remain. It is well known that dental prosthesis will be recoverable from
such extreme situations, but it is now established that dental resins are
retrievable and still identifiable by brand name or group 1, 2.
Resins are increasingly becoming the material of choice for dental
restorations. Patient demand for esthetic restorations will ensure that this
trend will continue. As a result there are currently over fifty resin brands
on the U.S.market. Fortunately, the manufacturers vary their composition.
Resins consist of several components, the principal of which are an
organic matrix and inorganic filler particles. It is these filler particles that
are resistant to heat and enable detection of resin brand, as the inorganic
component will remain virtually unchanged even after being exposed to
cremation conditions. This presentation describes the generation of a
database of restorative resins that contains information about the unique
properties of these materials.
For database generation, resins were prepared in 1cm discs and cured
according to manufacturers’ instructions. The discs were analyzed by
scanning electron microscope (SEM), energy dispersive X-Ray
spectroscopy (EDS), and X-Ray fluorescence (XRF). The discs were then
placed in a burnout oven and exposed to a temperature of 900C for 30
minutes and the analysis was subsequently repeated.
The SEM produces images of high resolution, allowing detailed
documentation of the resin microstructure. EDS analysis is performed
concurrently in the SEM and an X-Ray spectrum is produced which
represents an elemental fingerprint of the inorganic component within a
sample. XRF is a separate analytical technique that similarly produces an
elemental fingerprint. There are several distinct advantages in XRF over
EDS in that the units can be portable, allowing them to be brought directly
to the field.
The XRF can also detect trace amounts of an element, in the part per
million ranges, and the spectrum is collected in a much quicker time,
usually 6-10 seconds. The main disadvantage is that these portable units
cannot detect elements lighter than phosphorus in the periodic table. In
this database, both XRF and EDS spectra are presented, encompassing
analysis by both methods.
The data produced by these methods was organized in database
format utilizing software commissioned by the FBI3. The software is
named Spectral Library Identification and Classification Explorer
(SLICE). The database is maintained by the FBI and is thus available to
the forensic community and can be queried as necessary.
When traditional methods of identification cannot be performed or
show inconclusive results, then any alternative means can be of great
importance. The ability to distinguish between resin brands or groups can
add another level of certainty under these conditions. Under difficult
circumstances the odontologist should be aware of the resources that are
available. Knowledge that these analyses are possible and the baseline
data provided here may aid in resolution when no other means is possible.
* Presenting Author
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Implications of Composite Resin
Radiopacity During Dental Inspection

Raymond G. Miller, DDS*, Mary A. Bush, DDS, and Peter J. Bush, BS,
State University of New York at Buffalo, South Campus Instrument
Center, School of Dental Medicine, B1 Squire Hall, South Campus,
SUNY at Buffalo, Buffalo, NY 14214
After attending this presentation, attendees will gain knowledge of
the variation in radiopacity of restorative resins. Their radiographic
appearance in tooth structure will be discussed, and the potential for
missing restorations during inspection will be assessed.
This presentation will impact the forensic community and/or
humanity providing the forensic odontologist with a survey of the
radiographic qualities of restorative resins, both historical and modern.
This, along with preparation design is of significance because the ability
to recognize restorations during dental inspection is dependent on the
radiopacity, size, and location of the restoration.
Victim identification through dental record comparison relies
substantially on radiographic evidence. Both clinical and forensic
interpretation of a radiograph may involve distinguishing subtle
differences in contrast and brightness in the image. Those small
differences can reveal to the trained eye the presence of carious lesions,
resin restorations or features such as veneers.
The combination of novel materials on the market and the trend
towards esthetic restorations has resulted in placement of restorations that
may be hard to detect both visually and radiographically. Since the
inception of composite resins as restorative materials, their composition
has undergone generational changes. Manufacturers have modified the
composition of the resins for several reasons including shrinkage,
handling characteristics, wear resistance, esthetics, and not least,
radiopacity. Early resins used silica as inorganic filler, resulting in
restorations that appeared radiolucent. Today most (but not all)
manufacturers have incorporated heavy elements in the fillers that strongly
absorb X-Rays. The result is that a person of middle age is likely to have
an assortment of restorative materials in the dentition, which will present
differently radiographically.
In dental X-Rays, exposure conditions and film sensitivity are
optimized to reveal structural features of bone, root, dentin, and enamel.
Metal objects are at or near the limit of the dynamic range of the recording
medium, and therefore appear as featureless radiopaque objects with no
internal structure.
Resin alone is radiolucent, but with the addition of heavy elements
can be made more radiopaque than enamel on a volume to volume basis.
Indeed, the current trend is to ensure that the resin has a radiopacity
equivalent to more than 3mm of aluminum, which exceeds enamel in an
equivalent volume. Thus, today’s resins are more radiopaque than enamel,
and many times more so than dentin.
It is when a restoration is placed solely in enamel that detection
becomes difficult. When the restoration extends into dentin, the clinician
can easily recognize the intrusion of the more radiopaque material into the
comparatively radiolucent dentin. Molar occlusal surface preparations,
for example, may not be visible because that area of a radiograph may
* Presenting Author

already show high radiopacity. In addition, the trend towards minimally
invasive dentistry and preventative restorations may result in smaller and
thinner restorations than were previously placed. The improved modern
bonding techniques allow placement of small amounts of material without
deep preparation. Even these small alterations form part of the uniqueness
of the dentition, however, and they are therefore of importance for forensic
identification.
In this study, the radiopacity of modern and historic resins was
measured. Discs of resin 1cm in diameter and 1.7mm thick were prepared
according to manufactures instructions. Slices of human dentin and
enamel also 1.7mm thick were used as a control. For some of the
historical resins it was found that the curing initiator was no longer active.
In these cases it was possible to press a disc of the correct thickness
bounded by a ring mold. A Nomad portable X-Ray unit was used as a
source, and a Schick digital sensor was used to collect the radiographs.
Exposure was optimized and a calibration curve was produced using
increasing thicknesses of aluminum. The relative radiopacity of the resins
was plotted using the gray level of the resin in the radiograph.
The results show that with one exception all the modern resins are
significantly more radiopaque than the equivalent volume of enamel. The
exception was Gradia (GC America), a product developed in Japan, in
which country heavy elements in resins are not permitted. The flowable
resins showed less radiopacity than their packable counterparts. The most
radiopaque resins contained the highest atomic number elements in their
filler particles. Particle size and filler loading also affected the radiopacity.
These characteristics are described in a concurrent presentation.
The historical resins fell into two groups, one much less radiopaque
than enamel, and one more radiopaque. The less radiopaque group
contained silica as filler.
Examples of conservative restorations using modern resins were
examined in order to ascertain their visibility in radiographs. Radiographs
of unrestored, prepared, and restored teeth showed the potential difficulty
of detection of these restorations, despite the increased radiopacity of
modern resins.
In this presentation the radiopacity of modern and historical resins is
measured and aspects of their detection in the dentition are explored. The
continuing development of restorative materials demands that the effect of
new formulations on resin characteristics is undersood. Similarly, the
trend towards minimally invasive dentistry should alert the inspecting
practitioner to expect more subtle evidence. As radiology is a key part of
the forensic dental inspection, it is important to recognize potential
limitations.
Radiopacity, Restorative Resins, Identification
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Ultraviolet Illumination as an
Adjunctive Aid in Dental Inspection

Arnold S. Hermanson, DDS*, 4121 West 83rd Street, Suite 220, Prairie
Village, KS 66208; Rachel M. Bukowski, BS, State University of New
York at Buffalo, Department of Chemistry, 359 Natural Sciences
Complex, North Campus, Buffalo, NY 14214; and Mary A. Bush, DDS,
and Peter J. Bush, BS, State University of New York at Buffalo,
Department of Restorative Dentistry, School of Dental Medicine, 235
Squire Hall, South Campus, Buffalo, NY 14214
After attending this presentation, attendees will gain an
understanding of practical aspects of dental inspection using ultraviolet
light. They will understand the differences in fluorescence properties
among various restorative materials, and appreciate how this information
can help identify unknown individuals.
This presentation will impact the forensic community and/or
humanity by demonstrating the potential of fluorescence as a property that
can be used to detect materials that might otherwise be missed during
postmortem dental charting.
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The clinician is presented with a large array of restorative materials
on the market today. The popularity of these materials is reflected in the
fact that there are currently over 50 brands of restorative resins alone.
Materials have been developed which have shade and translucency that
can be virtually indistinguishable from tooth structure. The increasing use
of esthetic materials in dentistry presents a challenge to the clinician and
the forensic odontologist alike. Manufacturers have achieved their
esthetic goals, but have created a problem for easy visual detection.
Furthermore, radiographic recognition may also be difficult as the contrast
between tooth structure and restoration is sometimes similar.
As placement of these materials becomes more common, the ability
to recognize their existence and to chart their presence becomes important,
especially in forensic situations. All restorations form part of the
uniqueness of the human dentition. The presence of a specific material on
a given tooth surface may be a significant concordant point in victim
identification.
Alternative light sources have been used with success in various
fields of forensic science. It was one goal of this research to quantitatively
assess the fluorescent properties of modern restorative resins in order to
predict their behavior during inspection. The second goal was to
demonstrate practical use of UVA light in dental inspection with examples
of how different materials fluoresce.
The intensity of fluorescence and the excitation and emission spectra
of fifteen composite resins were quantitatively measured. All fifteen
resins were prepared according to manufacturers instructions and cured in
1cm discs. In addition, sections of enamel and dentin were prepared in
order to compare the fluorescence properties of tooth structure to the
resins. Spectroscopy was performed using a laboratory fluorimeter.
All of the composites fluoresced. The composites could be organized
into three categories: highly fluorescent, moderately fluorescent, and
weakly fluorescent, based on the intensity of light emission. Enamel and
dentin also fluoresced. Dentin fluoresced most strongly of all samples,
and it was found that some resins fluoresced more intensely than enamel,
while some were less intense. In both cases, inspection would reveal
contrast between the resin and tooth. Some of the resins exhibited
fluorescent properties very similar to tooth, however. If these resins had
been placed, they would not be detectable by this method. In such cases,
recognition of these resins would depend on their radiopacity.
A UVA light source was also used to inspect the dentition of several
unidentified individuals. A number of features were revealed by this
method. Some resins fluoresced blue while others were yellow. Even
very small restorations were made visible. Some obvious resins did not
fluoresce, however. It was also found that porcelain-containing
restorations varied considerably in fluorescent properties, from very dark
to very bright. Veneers were detected by this method that were difficult to
observe visually.
The speed of inspection with a light source warrants use of this
technique as an adjunctive means of inspection, as the majority of these
restorative materials will be made visible. This is especially appropriate
in situations where many bodies are to be screened.
The greater likelihood of encountering esthetic materials in modern
dentitions demands that their presence is anticipated. Any means of
gaining additional levels of certainty in victim identification should be
exploited. This study underlines the critical need for careful record
keeping as the complexity and variety of restorative materials broadens.
As custodians of records that, although not anticipated, could help to prove
a victim’s identity, the clinician has a responsibility to select restorative
materials that, based on fluorescence, could be used to aid in positive
identification.
Fluorescence, Identification, Dental Materials
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A Brief Discussion of the Formation
of the National Disaster Mortuary
Team (DMORT)

Paul G. Stimson, DDS*, 902 Lakespur Drive, Sugar Land, TX 774795909; and Edward D. Woolridge, Jr., DDS, 449 Chambers Point Road,
Belhaven, NC 27810
The goal of this presentation is to show how the loss of a U.S. Coast
Guard (USCG) ship, the Cuyahoga precipitated (in part) the formation of
a national disaster team. The quest that eventuated in DMORT will be
briefly discussed.
This presentation will impact the forensic community and/or
humanity by highlighting the evolution of and formation of DMORT.
At 9:00 a.m. on October 29, 1978, the USCG ship Cuyahoga was
struck by an Argentine coal freighter Santa Cruz II. The Coast Guard ship
sank within minutes in 58 feet of water. Eleven crewmen were lost. This
accident, along with previous occurrences caused the Coast Guard to
realize the need for a specially trained group of personnel to deal with
disasters. Due to the concentration of families with losses and casualties,
morale was severely affected. The USCG formed a casualty assistance
response team (CART). CART outlined the various personnel and other
federal services that would be needed in disasters or large emergencies.
This outline and document was approved in April 1979. The U.S. Navy
was asked to assist in the endeavor. There were problems as the USCG is
under the Department of Transportation (DOT) and the Navy is under the
Department of Defense (DOD). A memorandum of understanding (MOU)
was initiated by the Navy, which outlined how they would help in the
event of a disaster or large emergency.
In July of 1983, Dr. Everett Koope, the U.S. Surgeon General,
requested a plan for a dental forensic team to be used in mass disasters.
The request was given to Dr. Robert Mecklinburg who was the chief
dental officer of the U.S. Public Health Service (USPHS). Dr. E. D.
Woolridge, serving in the USPHS, was chosen to serve as project manager.
Two other individuals were also appointed. They were to write a position
paper with the advantages and disadvantages of using a dental forensic
team in disasters or large emergencies. This initial plan was submitted in
the fall of 1983. In 1989 the USPHS requested a plan for a dental forensic
team for mass casualty events and disasters. Dr. Woolridge and his team
conferred with members of the American Board of Forensic Odontology
(ABFO), members of the American Academy of Forensic Sciences
(AAFS) and interested faculty with forensic training and backgrounds at
various dental schools in the U.S. and Canada. They also met and had
discussions with dental practitioners who also did forensic dentistry. Their
final plan was submitted on 9-30-89 and approval came one month later.
A MOU between the oral and maxillofacial pathology department of the
Armed Forces Institute of Pathology (AFIP) and the USPHS was
developed.
In the early 1980s a committee was formed within the National
Funeral Directors Association (NFDA) to address disasters and the
resulting mass fatalities that had occurred. This group had difficulty in
small and larger disasters previously due to a lack of standardization in
both methods and approach to these disasters. In these disasters the initial
response was from funeral directors, but it was soon apparent that the job
was too large to handle due to the federal, state and local problems they
encountered. As a result of these situations the NFDA formed a non-profit
organization open to all forensic practitioners. The NFDA also designed
and purchased the first portable morgue for a national level response.
After a series of aircraft crashes and other similar disasters the families of
the deceased demanded and received a response from Congress. The
Family Assistance Act was passed in October 1996 that required all USbased airlines (and was amended later to include all carriers operating in
the US) to assist families in case of an accident.
Ultimately, because of the effort of the NFDA and the USPHS and
other interested forensic scientists DMORT was formed. It was initially
* Presenting Author

under the direction of the Department of Health and Human Services
(DHHS) and then was transferred to the Department of Homeland
Security and at present is under the auspices of Federal Assistance and
Management Association (FEMA). The U.S. and its territories have been
divided into regions, each of which has active training of the members to
be able to respond to a call to action in the event of a disaster. DMORT
has over 1,200 trained individuals in all regions of the U.S. ready to
respond when ordered. Under the direction of the late Tom Shepardson,
DMORT is now well organized and ready to respond. Evidence of this
response was shown in the hurricane that struck the gulf coast recently.
The dental section of DMORT made all examinations, radiographs, and
identifications in a digital fashion with no paper or film involved.
Disasters, Fatalities, Planning
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An Overview of the Certified
Emergency Manager (CEM)

The application is then reviewed in its entirety by the CEM
commission as to its acceptability. If all requirements have been
successfully fulfilled the candidate is eligible for the exam. The multiplechoice exam consists of one hundred questions encompassing all four
phases of emergency management. A minimum score of seventy-five is
needed to pass the exam.
Certification as a CEM is for a five-year period. At the end of this
interval the CEM must submit documentation for re-certification. In this
time, the individual must show one hundred hours of continuing education
with seventy-five hours in emergency management and twenty-five hours
in general management training. Proof must be shown for six additional
contributions to the profession since the last certification.
The complexity of disasters such as Hurricane Katrina and the World
Trade Center preclude a multi-agency response. The integration of the
separate entities is vital to attain an effective and timely response with
little duplication of effort. The CEM program is a means to credential
individuals who will pursue these objectives.
Certified Emergency Manager, National Incident Management
System, Disasters

Jane A. Kaminski, DDS*, 13204 East Outer Drive, Detroit, MI 48224
After attending this presentation, attendees will gain knowledge of
the CEM designation and understand its importance for effective
emergency response.
This presentation will impact the forensic community and/or
humanity by assisting attendees to see the need for extensive cross training
to deliver a timely response post-incident.
Events of the recent past have shown the worldwide vulnerability to
both man-made and natural disasters. The post-incident response and
recovery of the affected area involves differing areas of expertise.
Coordination between multi-agency responders ensures affective and
timely resolution of the event.
The Certified Emergency Manager (CEM) designation is an
internationally recognized certification. Emergency management today
has a comprehensive, all-hazards, and risk-based approach to all phases of
an emergency: mitigation, preparedness, response, and recovery. Public
and safety and the fire service are no longer the sole leaders in
emergencies.
The National Response Plan (NRP) and the enactment of the
National Incident Management System (NIMS) dictate minimum
standards for training. The requirements of the CEM program and
certification satisfy these parameters. NIMS compliance is especially
important to jurisdictions that rely heavily on funding from the various
Department of Homeland Security grants.
The applicant needs a minimum of three years of emergency
management experience. Actual disaster response or participation in fullscale exercises will satisfy this requirement. The applicant also needs any
four year baccalaureate degree. In some circumstances, additional
experience may be substituted. Three professional references are required
as well as one from a current supervisor.
One hundred hours of continuing education is required in emergency
management. General management training has a minimum of one
hundred contact hours. The caveat to these requirements is that no more
than twenty-five percent be in any one topic.
The applicant must be able to prove that he or she has made a
personal investment to the emergency management profession. There
must be six different contributions to satisfy the CEM requirements.
Acceptable submissions may include professional membership, speaking
engagements, and publication. The individual may include service on a
volunteer board such as a LEPC (local emergency planning commission),
if it is not part of the applicant’s day-to-day work activities.
The ability to oversee and respond to a real-life scenario is based on
the applicant’s essay. This essay, consisting of approximately 1000 words
tests the individual’s ability to integrate their knowledge and skills to
deliver an effective outcome.
* Presenting Author
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Disaster Victim Identification in a Global
Community: Issues and Challenges

Eddy De Valck, DDS*, DVI Team Belgium, Parklaan 10, Beigem,
B-1852, Belgium
After attending this presentation, attendees will learn about the
qualifications, protocols, and procedures needed for adequate disaster
victim identification that can withstand scrutiny of international legal
systems.
This presentation will impact the forensic community and/or
humanity by demonstrating that the only good way to obtain maximum
results in disaster victim identification operations is to work according to
standardized protocols and procedures that have to be accepted and
applied by all involved, regardless of personal agendas and opinions.
The Asian Tsunami of 26 December 2004, which caused over
200,000 casualties in more than 10 countries in and around the Indian
Ocean, was a prime example of how in a global community an
international interdisciplinary disaster victim identification operation was
set up and coordinated. This was accomplished by the Interpol Secretariat
General and DVI Standing Committee in Lyon according to the Interpol
philosophy (DVI). DVI teams from more than 20 countries took part in
the identification process which, because of the complexity of the situation
and different legal systems, had to be conducted in an internationally
agreed upon way.
Despite existing protocols and procedures the biggest challenge
turned out to be quality control at all levels of the operation. After a
thorough review by Interpol a good number of issues were identified and
discussed at the annual Standing Committee Meeting in Lyon. The
challenges for the future will be to create a unified front and get all pointed
in the same direction regardless of personal agendas and interest.
Forensic odontology, being one of the primary identifiers, faces the
same issues and challenges overall. A review will be given and some
suggestions for future practice will be made.
Disaster Victim Identification, Interpol DVI Philosophy, Forensic
Odontology

122

F31

The Dental Identification of the Swedish
Tsunami Victims in Thailand

Irena Dawidson, DDS, PhD*, The National Board of Forensic Medicine,
Retzius v. 5, Solna, 17165, Sweden
After attending this presentation, attendees will understand the
complexity of the identification procedures when the victims and the
identification teams come from more than 30 nations.
This presentation will impact the forensic community and/or
humanity by describing an unprecedented effort in peacetime - the
identification of more than 5000 victims of the tsunami disaster in
Thailand. Identification teams from more than 30 nations cooperated in
the identification work, which was coordinated by the Interpol. It took
more than a year, resulting in the successful identification of nearly 90 %
of the victims.
Background: On the morning of December 26, 2004, a 9.5
earthquake occurred under the seafloor in the Bengal Bay, off the coast of
the Indonesian province of Banda Aceh. The earthquake displaced
enormous quantities of water, which moved toward the surrounding coasts
turning into giant Tsunamis as the waves neared land. The disaster hit
Indonesia first causing the death of nearly 200,000 people. The coastal
areas of other countries around the Bengal Bay were devastated later as the
Tsunamis spread. Sri Lanka, India, and Thailand were the countries
second in the path and thousands of people lost their lives there. Hours
later there was also loss of life as far away as the Maldives and the east
coast of Africa. Among the more than 5000 victims of the Tsunami
disaster in Thailand about half were western tourists and 543 of them were
Swedish. This was the greatest mass disaster that had affected Sweden
since the Estonia ferry disaster in 1994, when several hundreds of Swedish
citizens lost their life.
Aims: The aim of this presentation is to describe the complexity of
the work of identifying the victims of the Thai Tsunami Disaster.
Material and Methods: The task of identifying the deceased was
undertaken by the identification teams from 32 countries. The
antemortem (AM) data were gathered in the home countries and sent to
Thailand. The postmortem (PM) investigations were conducted in the
makeshift morgues on several locations around Kaolak, Phuket, and Krabi
areas. The AM and PM information was inserted into the Interpol Disaster
Victim Identification Program (DVI), which was put up in a computer
network at the Thai Tsunami Victim Identification Information
Management Center (TTVIIMC) in Phuket, Thailand. Experts from all
disciplines were involved in the identification work. The National Board
of Forensic Medicine sent out 50 experts during the year that the
identification effort was carried out. Twenty-nine of them were dentists,
working both in the Home Commission in Stockholm, Sweden, collecting
and transcribing the dental records of the missing persons into the DVI
database, as well as in the field gathering the PM information that included
the description of the dental status, photographs and dental X-Rays. Many
dentists were also involved in the TTVIIMC in Phuket, where they made
transcriptions of dental records into the computer system and conducted
reconciliation work (search and comparison) matching the AM and PM
records.
Results: Whereas most of the Thai victims of the Tsunami were
identified by fingerprinting, the majority of the western victims were
identified by dental comparison alone (around 80 %), and in another 10 %
of the cases the dental matching played a significant role in the
identification process. Out of the 543 Swedish victims, 528 have been
identified, 374 of them by dental status alone. Another 55 have been
identified by a combination of methods including dental comparison.
Conclusion: Dental identification requires a great amount of
manpower when many victims are involved, but it is a swift and extremely
reliable means of identification of human remains. In the case of the
Tsunami disaster the forensic odontology proved to be the most useful
discipline in the identification process of the western victims.
Tsunami, Mass Disaster, Dental Identification
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Maxilla Removal: The Best Technique
to Achieve Dental Identification?

Christophe C. Rallon, DDS*, 343 rue Roland Garros, Frejus, 83600,
France; Anne-Sophie Leroy-Labyt, DDS*, 233 rue de Lompret,
Lambersart, 59130, France; Claude Laborier, PhD, 16, rue Montchapet,
Dijon, 21000, France; Charles Georget, PhD, 5 r Voltaire, Amboise,
37400, France; Dominique Berger, DDS, 58 r D’Estienne d’Orves,
Verrieres Le Buisson, 91370, France; and Charles Danjard, DDS, rue de
la République, La Cote Saint Andre, 38, France
After attending this presentation, attendees will understand how
maxilla removal is easy to realize and aids in victim identification.
This presentation will impact the forensic community and/or
humanity by assisting attendees in considering maxilla removal as a
classic technical and not as an abnormal practice.
Identification has only one purpose; give a body the right identity.
Therefore the expert has to insure that all of the conditions are present to
reach the truth.
Considering the dental identification, charting has to be done the
most accurate way possible and all the further examinations performed in
good conditions.
The French presence in Thai Tsunami Victim Identification process
from January to June 2005 allowed researchers to draw the conclusion
from this common work.
Two periods can be described; January 2005, when it was possible to
remove both maxilla and mandible, and after January 2005, when only the
mandible sampling was permitted.
The conclusions from the Tsunami experience were:
• Dental charting was often was difficult when the maxilla wasn’t
removed.
• Maxillary X-Rays were difficult to take because of the same
conditions.
• Cleaning and photographing non-removed specimen weren’t good
enough.
• Many teeth were lost or impossible to find on/in dead bodies and
body bags.
Therefore, observing numerous incomplete or imperfect autopsies,
quality control led to numerous re-examinations; consequently losing
precious time both for the families and the experts.
Previous experiences in France provided the opportunity to apply the
AFIO (French Association for Odontologic Identification) standard, which
is mandatory maxilla and mandible removal in disaster victims
identification.
The first experience is the “Ordre du Temple Solaire” massacre.
Sixteen persons were shot and partially burned, including adults and
children. The removal of maxilla and mandible allowed systematic
orthopantomograms, very helpful for children age estimation and in many
cases for comparative studies.
In the “Essoye disaster”, 8 victims died in a house fire. Maxillas and
mandibles were resected, orthopantomograms taken and, in the same way
as the previous case, children age estimations and comparative
examinations were completed.
For the “Concorde crash”, 113 bodies were examined. Maxillas and
mandibles were removed and for the first time, the samples were stored
apart in plastic boxes. Obviously the boxes were clearly labelled. The
perfect quality of the antemortem data, collected by German Police,
allowed 112 identifications without any postmortem X-Rays.
In the “Tunnel du Mont-Blanc fire”, which involved 39 victims, most of
the bodies were very severely destroyed. Only five bodies were complete
and for those one maxilla and mandible were removed.
The purpose of this work is to summarize the main different
experiences of the French experts for the last 10 years.
In the researchers’ opinion, and according to International Organization
for Forensic Odonto Stomatology recommendations for disaster victim
identification, it seems essential to remove both maxilla and mandible.
* Presenting Author

This removal is necessary to clean, handle and examine accurately
the anatomical pieces. The dental chart is completed without any missing
detail and a standardized photographic protocol can be applied.
Radiographies under any angle can be taken without danger. The
radiographic data can be completed with orthopantomograms.
The storage is easy using plastic boxes that can be kept in the body
bags, avoiding the loss of any evidence and permitting re-examination in
better conditions.
The moral aspect is obvious, but where is ethics; leave a body
unidentified or do everything to succeed? Can the best technique to
achieve identifications be avoided?
Victim Identification, Maxilla Removal, Forensic Odontology

F33

Alligator Bites: Déjà Vu

utilized. The alligator dentition was duplicated in Alginate impression
material and poured in dental stone. The models of the teeth were scanned
on a flatbed scanner and imported into Adobe Photoshop 7. Photographs
of the bite marks were sized 1:1, also in Photoshop, and a bite mark
comparison was conducted. A successful identification was established.
In addition to the two cases presented by the author, four other
fatalities caused by alligators have been reported in Florida in 2006.
Cooperation between the Medical Examiner, Florida Fish and Wildlife
investigators, and the forensic odontologist has resulted in the
identification and removal of several dangerous and aggressive alligators
from the population. This is not to suggest that alligators, by their very
nature, are human predators and need to be eliminated. The circumstances
involving negative interaction between humans and alligators appear, for
the most part, to be accidental, protective, or provoked. People need to be
respectful of the potential hazards and use common sense when
encountering alligators.

Kenneth F. Cohrn, DDS*, Office of the Medical Examiner District 5, 809
Pine Street, Leesburg, FL 34748

Alligator Attacks, Forensic Odontology, Animal Bite Marks

After attending this presentation, attendees will understand an
applied methodology for analyzing animal (alligator) bite marks.
This presentation will impact the forensic community and/or
humanity by examining and analyzing animal bite marks.
The range of the American Alligator (Alligator Mississippiensis)
extends from the coastal swamps of the Carolinas to the tip of southern
Florida, west along the Gulf Coast to the mouth of the Rio Grande.
Alligators live in freshwater lakes, rivers, swamps, and brackish water. In
competition, Florida’s human population, currently at 12.5 million, is
increasing by upwards of 900 a day. Urbanization of traditional alligator
habitats has led to increased encounters of the dangerous kind.
Issues of non-cohabitability are reflected by the thousands of
alligator related complaints received by the Florida Game and Florida Fish
and Wildlife Commissions. During the 51 year period between 1948 and
1999, 419 alligator attacks on humans were documented with 10 of those
resulting in fatalities. Contrast that to the 5 years from 2000 to 2005 when
there were 107 reported alligator bites and seven fatalities. During the first
half of 2006 there were an additional three deaths. Although the number
may seem small the trend is problematic of ever increasing contact
between the indigenous alligator population and humans.
This presentation will illustrate the cooperative effort between the
Florida Fish and Wildlife investigators, Medical Examiner’s staff, and the
forensic odontologist in determining the identification of alligators’
responsible for the deaths of two individuals based on traditional dental
bite mark analysis.
The first case involved a 12-year-old male who was attacked and
killed while playing with friends along a riverbank in Central Florida. The
attack occurred near dusk and was, according to the investigative report,
provoked by harassing the animal. Examination by the Medical Examiner
showed near traumatic amputation of the left hand as a result of a bite at
the wrist, avulsion of a large gluteal area and numerous contusions, skin
tears and bite marks of the extremities, head, and torso. Cause of death
was drowning. Trappers collected nine suspect alligators in the
geographic region of the attack. The wildlife biologist dissected the heads
and separated the jaws. With the victim on the gurney, the alligator
dentitions were compared directly to the bite mark wounds on the victim’s
body. Eventually, one large male alligator measuring 10’6’’ and weighing
337 pounds was identified based on a positive match of the dentition
directly to the bite mark wounds.
The second death occurred when a 23-year-old female was killed
while snorkeling in a freshwater spring, also in Central Florida. The cause
of death was drowning. She sustained bite marks, contusions, and injuries
to the head, chest, abdomen, and arms. A large 11’5” 407 pound male
alligator known to reside in that area was captured and brought to the
Medical Examiner’s office for evaluation. The victim had been released
to the family and was not available for direct comparison of the dentition
to the wounds. As a result, the more traditional bite mark analysis was
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The Mother of All Multi Bite Marks

Arthur S. Burns, DDS*, Forensic Odontology, 2328 Miller Oaks Drive
North, Jacksonville, FL 32217; Brian Blaquiere, Jacksonville Sheriff’s
Office, 501 East Bay Street, Jacksonville, FL 32202; and John A. Lewis,
Jr., DDS, 4830 Glenhollow Circle, Oceanside, CA 92057
After attending this presentation, attendees will understand the
management of multiple bite marks on a victim.
This presentation will impact the forensic community and/or
humanity by providing knowledge via case presentation.
Learning Objective: This is an exercise for the attendee
odontologist to select the appropriate level of identification terminology
from the ABFO bite mark guidelines he or she would choose as compared
to the choices of the presenter.
Outcome: Bite marks not only have their own forensic value, but
can prompt law enforcement creativity to use other investigative
techniques to build a case.
This case is unusual in that there were multi-bite marks on the victim,
done over a multi-period of time, with multi-suspects, in multijurisdictions resulting in multi-criminal charges, and involving multiforensic odontologists. At the time it was called the worst case of child
abuse ever seen in Jacksonville by involved authorities.
A ten-month-old black female was hospitalized in pediatric intensive
care with multiple fractures including skull and arm; cellulitis, particularly
on the face; and a large number of patterned injuries, many superimposed
over each other, in different stages of healing. With the infant on intensive
care support a team of nurses and police manipulated the victim so as to
obtain reasonable bite mark photography under the circumstances. The
infant eventually recovered and was placed in foster care by the State.
While the photographs were deemed suitable for comparison, the
challenge was the decision making under ABFO guidelines as to the status
of each injury pattern and whether each was suitable for comparison, and
at what level. At the request of the odontologist, medical examiners
viewing the photographs timed the bites as from 6 days to 6 weeks old, or
more. None were timed as “recent,” meaning over the last few days.
The only suspect at the time was the mother who had been in Florida
for about a week, and who was being held on child neglect charges, having
been seen by neighbors carrying the infant around for days in this
condition. The mother’s dental exemplars were taken by court order. No
evidence of her peg upper laterals were seen in any curvature deemed a
“possible” or a “probable” bite mark and the odontologist ruled her out as
a biter, so that charges against her stood as “neglect” rather than “abuse.”
While in custody, the mother maintained the abuser/biter was the
purported father who remained in the adjacent state of Georgia, and whom
she had left about a week before coming to Florida. Since the incarcerated
mother remained in phone contact frequently with the father, detectives in
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Jacksonville began working with the Georgia Bureau of Investigation
(GBI) agency in Adel, and, with the mother’s cooperation, a legal phone
recording strategy was initiated to help build probable cause for taking his
dental exemplars.
So as to limit travel time and expenses, the Florida odontologist
enlisted the help of a dentist in Adel Georgia, and sent him certain dental
materials for use in the protocol for taking evidence from the suspect.
Having developed probable cause, the GBI served a search warrant on the
suspect and the enlisted dentist obtained the inventory requested. The GBI
delivered the inventory to the Florida odontologist via chain of custody
through the Jacksonville Sheriff’s office.
The father’s exemplars were compared to the only two certain human
bite marks deemed suitable for comparison for a higher level of
identification.
There was evidence of intentional alteration of certain teeth as seen
in the models of the father’s teeth, particularly the incisal embrasures of
the lower anteriors.
The odontologist was not able to demonstrate a material difference
between the real bite marks and test bites in skin using the models taken
during the search warrant which would have been after intentional
alteration.
Bite Marks, ABFO Guidelines, Intentional Alteration
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Looking to the Future: Opportunities
for Research in Forensic Dentistry

Veronique F. Delattre, DDS *, University of Texas Dental Branch at
Houston, 10238 Grove Glen, Houston, TX 77099; Robert E. Wood, DDS,
University of Toronto, Faculty of Dentistry, 124 Edward Street, Toronto,
Ontario M5G 1G6, Canada; and Richard A. Weems, DMD, University of
Alabama at Birmingham, School of Dentistry, 1530 3rd Avenue South,
Birmingham, AL 35294
After attending this presentation, attendees will learn the results of a
research study designed to determine specific research topics that need to
be studied to increase scientific knowledge in the field of forensic
dentistry. The attendees will be presented with a list of specific research
questions that they may consider when planning new research studies of
their own, and will be presented with information on obtaining grant funds
to implement their future research efforts.
This presentation will impact the forensic community and/or
humanity by providing practical and timely information about the research
topics that are considered to be the most relevant to the field of modern
forensic dentistry. It is anticipated that the presentation of the results of
this research and study will serve to stimulate an increase in the quantity
and quality of future research conducted in the field of forensic dentistry.
This research study is the work of the members of the Research
Committee of the American Board of Forensic Odontology. The study
was conducted in an effort to encourage researchers to conduct scientific
studies on topics of importance to the forensic dental community by giving
them ideas for studies to conduct, as well as providing them with
information on funding sources available. It was conducted in a concerted
effort to stimulate the increase in the quantity and quality of research
conducted in the field of forensic dentistry. Prior to its implementation,
this research project was reviewed and approved by the Committee for the
Protection of Human Subjects of the University of Texas Houston Health
Science Center as HSC-DB-06-0377. All responses were grouped and no
individual was identifiable, thus all responses were completely
confidential.
Respondents to the survey, members of the American Board of
Forensic Odontology, were asked to rank a list of eight general research
topics in their order of importance. The respondents were next asked to
list specific research questions that they felt would be important areas to
study in each of the eight general topics. Two of the topics stood out as
being the most important areas in need of future study. The field of
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patterned injury/bite mark analysis was ranked as the area most in need of
modern research data, with the field of dental identification a very close
second. The remaining topics in order of most need for further research
were ranked in the following order of importance: mass fatality incident
management, person abuse, expert witness consultation and testimony,
age determination, dental jurisprudence, and facial approximation.
Specific research questions that respondents felt would be important
to study in each of the eight listed general research areas were compiled,
and a small sampling of them follows. A more detailed analysis of the
survey results will be presented during the scientific session’s oral
presentation.
In the area of patterned injuries and bite marks, respondents felt that
the following specific questions would merit further research data: 1)
what is a quantitative measure of the individuality of the human dentition;
2) how might pain from a bite mark be measured for legal purposes; 3)
studies on three-dimensional analysis of bite injuries; 4) studies on the
validity of bite mark analysis; 5) confidence levels in analyzing bruise
marks from any source; 6) develop a database of large populations to give
statistical relevance of tooth position and dental anomalies; 7) can
techniques such as transillumination and alternate light source be proven
valid in a large group of observers?
In the area of dental identification, respondents felt that the following
specific questions would merit further research data: 1) tooth morphology
in reference to race determination; 2) degree of certainty of identification
of test cases; 3) do computer aided methods of dental record comparisons
really save time in the long run over traditional manual methods; 4) factors
other than radiographic that forensic dentists use to perform dental
identifications; 5) are individuals truly unique dentally; 6) reliability of
dental identifications using only orthodontic models; 7) value of digital
radiography vs. traditional dental film.
In the area of mass fatality incident management, respondents felt
that the following specific questions would merit further research data: 1)
the role of the forensic dentists in incident management at all levels; 2)
development of a psychological test specific to forensic dentists for the
impact post traumatic stress after a mass incident on experienced vs. less
experienced dental personnel; 3) comparison of results of DNA analysis
vs. dental information during a mass fatality incident.
In the area of person abuse (child, elder, and spousal), respondents
felt that the following specific questions would merit further research data:
1) comparison of issues common to child, elder, and spousal abuse; 2) the
incidence of abuse reported in dental offices; 3) current demographics of
abusers and those abused; 4) frequency of reporting elder abuse in
institutional vs. private care facilities.
In the area of expert witness consultation and testimony, respondents
felt that the following specific questions would merit further research data:
1) how is an expert witness defined in different jurisdictions; 2) study on
trial aids used during testimony; 3) data on fees charged by forensic dental
consultants in various regions.
In the area of age determination, respondents felt that the following
specific questions would merit further research data: 1) dental
differentiation of age among various races; 2) reliability of occlusal wear
in age determination; 3) third molar root development; 4) age of majority
among different jurisdictions; 5) use of dental age determination for legal
purposes, i.e. immigration; 6) reliability of hand/wrist radiographs vs.
dental radiographs.
In the area of facial approximation, respondents felt that the
following specific questions would merit further research data: 1) data on
how forensic artists and forensic anthropologists determine facial
approximation; 2) with what frequency does facial approximation result in
identification of an individual.
In conclusion, this survey of experienced forensic dentists revealed a
wide range of suggestions for research questions that merit exploration
through scientific investigation. A thorough analysis of the survey results
and suggestions for funding sources will be presented during the scientific
session’s oral presentation.
Forensic Science, Forensic Dentistry, Research
* Presenting Author
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After 14 Years, A Suspect Finally
Receives the Death Sentence for
the Killing of a 9-Year-Old Child

Norman D. Sperber, DDS*, 3737 Moraga Avenue, Suite A-302, San
Diego, CA 92117-5457; and Rod Englert, BS*, Englert Forensic
Consultants, PO Box 605, West Linn, OR 97068
After attending this presentation, attendees will understand how
teamwork is essential between forensic experts, law enforcement
investigators, and prosecutors in solving cold case homicides such as this
one.
This presentation will impact the forensic community and/or
humanity by demonstrating the principles listed above.
On June 17, 1991, a 9-year-old child was kidnapped from her home
in Chula Vista, a city just south of San Diego. Her name was Laura
Arroyo. She died as a result of “multiple chop wounds of the head,
multiple stab wounds of the chest and abdomen, and asphyxiation.” She
had answered a doorbell at her residence while her parents were upstairs.
When she did not return, her parents found the front door open and there
was no trace of Laura at 9:00 p.m. Early the very next morning, two
women arriving at work at a Chula Vista business complex found her body
fully clothed, face-up on the sidewalk. Underneath her body, investigators
found triangular depressions in the cement sidewalk. These depressions
were directly under her left chest, which displayed eight through-andthrough injuries. In one of the injuries, medical examiners found the front
of her pajamas deep into the wound, indicating that whatever implement
caused the injuries was not particularly sharp because the material was not
pierced. Over the frontal bone fractures were various lacerations,
approximately two inches in width.
The murder weapon was never recovered in the searches at the crime
scene or at the residence of an early suspect. Blood splatter on ceiling
supports close to the victim indicated that the homicide had occurred
where the victim was found. Shortly after, at the autopsy, swabbings taken
from the child’s body and clothing were transferred to microscope slides.
Apparently, there was not a complete transference of the material and no
DNA indicators were recovered. The case eventually became a cold case
until 2003, when a San Diego Police Department criminalist, employing a
new sophisticated DNA technology, re-examined the evidence and
clothing. This new evidence was compared to hair DNA taken from
Manuel Bracamontes, the early suspect in 1991. The comparison revealed
that the suspect’s DNA matched the biological material originally taken
from the young victim.
A retired detective, Bob Conrad, was assigned to the case as the lead
detective. The San Diego District Attorney’s Office requested that the
author assist the Chula Vista Police Department in the ensuing
investigation. The author was shown photographs of the autopsy, which
revealed through and through penetration of the mandible and a scapula.
The actual mandible and scapula were also examined. The suspect, a
municipal bus driver was arrested and charged with special circumstances
in connection with the homicide. The death penalty was sought by the San
Diego District Attorney’s Office.
The author visited the crime scene with criminalists and investigators
to collect evidence of the indentations in the sidewalk. Debris was
removed from the depressions and impressions of these areas were
completed employing Exafast NDS impression material. These “plugs”
were removed upon setting and were observed to be of a triangular pattern.
Detective Conrad had suggested that the murder weapon might have been
a small pickaxe known as a pick-mattock. Court exhibits were constructed
displaying the relationship of the weapon to the injuries discovered in the
scapula and mandible. The author testified as to the relationship of the
weapon and the scapula and mandible injuries, fractures seen on the
mandibular and maxillary incisors as well as the sidewalk indentations.
This presentation will present a step-by-step demonstration of the
principles in this case.
* Presenting Author

The suspect was found guilty by a jury and was subsequently
sentenced to the death penalty on December 14, 2005, over 14 years after
she died.
Pickaxe, Body Perforations, Sidewalk Perforations
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Traffic Stop Leads to the
Discovery of Three Bodies

Norman D. Sperber, DDS*, 3737 Moraga Avenue, #A-302, San Diego,
CA 92117-5457
After attending this presentation, attendees will know how forensic
dentists may often assist investigators in complex cases.
This presentation will impact the forensic community and/or
humanity by demonstrating how forensic dentists may assist in cases other
than identifications, bite marks, and age determination.
While in a pursuit of a Hummer, on September 15, 2003, San Diego
County Deputy Sheriffs made a chilling discovery when the vehicle finally
stopped. It had almost overturned in a canyon in Ramona, California, a
mountainous area just northeast of the city of San Diego. The deputies
were chasing this particular vehicle because reportedly it had been
involved in a hit and run accident earlier that morning. As the officers
approached the tilting Hummer, they observed a male exit from the
driver’s seat at 0517 hours. Mark Jensen, who was operating the vehicle,
crawled out of the driver’s side window and tried to flee the area. Deputies
kept their distance because the suspect was armed with a weapon. He fell
down a small embankment and took refuge. Deputies kept yelling at him
to drop his weapon, but he refused. He told deputies that he had two
people in the Hummer and they should “check on them.” He also stated
that he wanted to commit suicide and “wanted to see his last sunrise.” A
SWAT team was dispatched to the scene due to the standoff. After a
lengthy interval, this suspect shot himself in the head at 0700 hours.
SWAT members secured the weapon. When they broke out the right rear
window of the vehicle, they found two bodies inside. Also inside, but very
much alive, was the girlfriend of the individual who shot himself just
minutes previously.
Apparently, the four individuals had been at a party at the home of
the individual who owned the new Hummer when the female survivor
became exceedingly intoxicated and asked to be driven home. All four
were in the vehicle when the male who committed suicide shot the car
owner and his girlfriend. As the resulting investigation unfolded,
detectives discovered that the individual who shot the victims was a
parolee and had been released from prison one week before the murdersuicide. The victims were believed to be the third or fourth persons killed
by this same individual during his lifetime. The female survivor told
investigators that she really did not know what had occurred because she
had “faded in and out of consciousness during the ordeal.” At the
postmortem examination, it was obvious that the female victim had
suffered a penetrating gunshot wound of the left side of the face.
At autopsy, a linear defect in the right side of the face of the female
victim was noted and an ovoid defect in the left side of the face. The lead
detective contacted the author in an effort to determine the cause of the
cheek indentation listed above. The survivor female was known to carry
a straight razor. A blood stained straight razor was found in the Hummer.
A straight razor consists of a blade, which retracts into the handle. At the
end of the blade there is a rounded portion called the “tang.” The tang is
restrained by the fingers during a shaving procedure so that the blade does
not fold into the handle. On 11-19-03 at 08:05 hours, the author examined
images of the right cheek indentations found below the zygomatic arch
and posterior to the corner of her lip. This horizontal lesion was caused
by a small rigid object and appeared to have been delivered in an anterior
to posterior direction.
It was the author’s opinion that this right face wound was consistent
with the feature of the tang described above. Although the horizontal
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margins of the wound appear to be 3mm apart, whereas the tang’s width
was slightly more than 2mm, this slight discrepancy was explained by the
fact that tissue tends to separate when the epithelium and connective tissue
are penetrated. Therefore, it is certainly possible that the tang portion of
the razor in this case caused the described injury.
Subsequently, the female suspect plead guilty and received a
sentence of 12 years in prison.
Straight Razor, Tang, Homicide-Suicide
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Aesthetic Ranking of Denture
Identification Methods

Raymond Richmond, MPhil*, and Iain A. Pretty, DDS, PhD, The
University of Manchester, Dental Health Unit, 3A Skelton House,
Manchester Science Park, Lloyd Street North, Manchester, M15 6SH,
United Kingdom
After attending this presentation, attendees will ill be familiar with:
a) a selection of the various methods that have been used over the years to
mark dentures; b) the results of a patient survey designed to determine the
most suitable method of denture marking in terms of the patient’s
perception of aesthetics.
This presentation will impact the forensic community and/or
humanity by demonstrating how it is essential that the dental community
consider introducing mandatory denture marking. The role of forensic
dentists in bringing about this change through advocacy and education is
highlighted within this presentation.
Introduction: Following major disasters such as earthquakes, fires, or
floods, a definitive and early identification of the dead and injured
becomes of the utmost importance. Often this identification must be
accomplished via the use of odontological methods. Determination of the
various individual physical and genetic characteristics of the human
dentition has proved to be very efficient in aiding the task of identification.
Edentulous subjects, on the other hand, have lost all or most of the key
features that have proven valuable in such cases. Hence, the process of
identification is made much more difficult unless the victims wear
identification (ID) marked dentures.
Study: A survey of 100 Manchester Dental Hospital denture patients
receiving complete and/or partial dentures was undertaken in order to
determine both their attitudes toward denture marking, and also their
preference for the type of marking in terms of aesthetic value. Patients
were shown ten, 12 x 4 inch color photographs labelled (a) to (j)
comprising each of the following denture ID marks:
Label (a). showing a technique in which the patient’s name was typed
on a piece of ‘onion skin’ paper and incorporated within the fitting surface
of the denture during the packing procedure.
Label (b). showing a method involving the use of a typed,
commercially produced metal strip (trade name: ID-Band) embedded into
the polished surface of the denture.
Label (c). showing a RFID system consisting of a data carrier,
generally known as a tag or transponder, The tag consists of a torpedo
shaped microchip with a coiled antenna measuring 8.5mm x 2.2mm. The
transponder was embedded into the fitting surface of the already fabricated
denture.
Label (d). showing an example in which a fine fiber-tipped pen was
used to mark a label made from a partially polymerized strip of PMMA
before including in the fitting surface of the denture base during the trial
packing procedure.
Label (e). shows an example of an ID label that had been produced
in a ‘P - touch’ electronic lettering system (P - touch, Brother Co, Canada).
The label used consisted of a 103µ thick, white or clear laminated strip
onto which 2mm characters are typed, after which it is incorporated into
the denture subsequent to its fabrication.
Label (f). utilizing a standard soft metal band that is either typed or
engraved with the patient’s details before being rolled up and inserted into
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a predrilled cavity approximately 2-3mm wide. A small wax plug is then
placed over the metal band prior to filling the remainder of the cavity with
self-cure resin.
Label (g). is made from a label printed on 35mm photographic slides
via the use of a computer graphics package.
Label (h). utilizing piece of 0.125mm thick stainless steel tape onto
which the patient’s details are engraved. The tape is then incorporated into
the fitting surface of the denture during the trial packing stage.
Label (i). showing an example that involves cutting a groove of
approximately 0.5 to 1mm deep into the buccal flange of the denture; the
length of which would correspond to the length of the patient’s name. An
ordinary ballpoint pen or felt-tip pen is then used to print the patient’s
name in the recess before being sealed with fissure sealant
Label (j). showing an example that allows the dentist to write on the
surface of the denture using a spirit based pen or pencil prior to covering
the ID mark with a clear denture base polymer dissolved in chloroform.
Ethical approval for the study was obtained and each patient signed
an informed consent form. Data were entered into SPSS and the mean
aesthetic rank for each denture identification method was produced.
Results & Conclusion: Denture mark labeled ‘C’ (incorporating the
transponder) was a clear favorite, preferred in 49 of the one hundred
patients. The second favorite was denture ‘A’, (incorporating the onion
skin paper within its fitting surface). However, this was only ranked 1 by
13 people. Denture ‘I’ was the most disliked ID mark; only two patients
ranking it in first place. When asked whether they would prefer some
form of ID mark incorporated into their denture in the future, all but one
patient gave a positive response. With the prevalence of mass disasters
and the increasing threat of global terrorism, it appears self-evident that
the incorporation of some form if ID marking of dental prostheses should
be made mandatory.
Identification, Denture, Survey
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A Pilot Study to Investigate Sexual
Dimorphism of the Teeth in a
Guatemalan Forensic Population

Gillian M. Fowler, MS*, and Marco T. Perez, BA, Fundacion de
Antropologia Forense de Guatemala (FAFG), Avenida Simeon Canas 1064, Zona 2, Guatemala City, C.A.01002, Guatemala
After attending this presentation, attendees will have gained an
insight into a practicing forensic investigations and see how populationspecific research can be immediately implemented into modern case
reports that are presented to the judicial system in Guatemala.
This presentation will impact the forensic community and/or
humanity by providing an additional tool in sexing the skeleton for the
forensic community currently working in Guatemala in exhumations
relating to the massacres that took place in the early 1980s. It is especially
applicable to remains in a poor state of preservation and can be
incorporated into forensic reports presented to the courts in Guatemala. It
can also be used with caution for other populations within the Americas
and for prehistoric Mayan populations. It can encourage other populationspecific investigations relating to identification in forensic investigation in
the human rights field.
The Guatemalan Forensic Anthropology Foundation (FAFG)
currently works on the exhumation and analysis of victims of the
Guatemalan Civil War mainly from the early eighties.
The majority of the remains are fully skeletonized with taphonomy
such as climate (temperature and humidity), soil type, scavenging, insect
activity, and human intervention influencing preservation of the remains.
As a consequence, many skeletons recovered are incomplete and, in some
cases, highly fragmentary making sex difficult to ascertain using
traditional pelvis, skull and metric sexing techniques. Therefore, it is
essential that methods be developed at the population-specific level to
determine sex using the skeletal elements that are recovered, which is
* Presenting Author

often the dentition. The purpose of this pilot study is to aid in the
determination of sex based on the sexual dimorphism of teeth of the
Guatemalan indigenous Mayan population.
The Guatemala massacres indiscriminately included men and
women, young and old, which further complicates the process of
identification. In poorly preserved cases, the clothes are used to determine
sex. In court, this type of inference falls under a “presumptive
identification,” and in Guatemala it is the ultimate decision of the judge to
make a positive identification proving that scientific methods for sexing
these skeletons is imperative. In addition, there are poorly preserved cases
where the victims were buried without clothes, again suggesting the need
for scientific methods. Therefore, the research from this pilot study is
invaluable to the work of the FAFG.
Research on the determination of sex from teeth has been published
with encouraging results and high confidence levels. There is general
consensus that canines are the most sexually dimorphic teeth (Hillson
2005), while incisors, premolars, and the first molars are also useful for
determining sex (Ditch and Rose 1972). In this pilot study, the first step
is to determine if the teeth are sexually dimorphic within this population
by testing the measurements set out by Ditch and Rose (1972). If this is
validated, the next step is to incorporate the most sexually dimorphic teeth
into a discriminate function analyses by following the statistical
techniques of Ditch and Rose (1972). The advantage of this method is that
it can be used to sex juveniles once the tooth crown has formed even if it
has not erupted fully. The data set consists of 100 (fifty male, fifty female)
adult Guatemalan Mayan skeletons of known sex.
The discriminate function analysis from this pilot study provides a
scientific and population specific method that can be used alongside more
traditional metric and non-metric sexing techniques in the FAFG. The
results and implications of this research as related to population variation
in morphology and the scientific analysis of cases will be discussed in this
presentation.
Guatemalan, Sexual Dimorphism, Teeth
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Morphometric Analysis of the Root
Development of the Third Molar by
an Experimental Method Using
Digital Orthopantomographs

Francesco Introna, PhD, MD*, Valeria Santoro, DDS, Piercarlo Lozito,
DDS, and Antonio De Donno, MD, Section of Legal Medicine,
University of Bari, P.ZZA Giulio Cesare N.11, Bari, 70124, Italy; and
Gaetano Marrone, DSc, Section of Statistical and Economics Science,
University of Pavia, Strada Nuova N.65, Pavia, 27100, Italy
After attending this presentation, attendees will understand a study
designed to investigate the accuracy and precision of the development of
the third mandibular molar, determined on digital panoramic X-Ray, by a
morphometric analysis as an indicator of chronological age in a sample of
330 16-19 year-old subjects
This presentation will impact the forensic community and/or
humanity by demonstrating a new, very interesting method in personal
identification.
Introduction: Determination of adult age by the analysis of teeth is
frequently an important forensic issue because it may determine whether
an individual convicted of a crime is sentenced as an adult and
incarcerated in a state penal institution or sentenced as a juvenile and sent
to a juvenile camp.
The aim of this study was to test the possibilities of use of digital OPT
on the basis of morphometric analysis of the development of the third molar.
The research that was carried out on digital OPT was based on the
criteria of identification by morphometric analysis with the purpose of
exceeding the limits of an exclusive morphological analysis. In fact, it
* Presenting Author

revealed that morpholgical analysis presents difficulty in the precise
placement of the third molar in the various stages of development.
The risk is therefore one of having a difference in the results obtained
from various examiners caused by the subjectivity of the criteria of
evaluation adopted from each individual; this kind of analysis indicates the
length of the roots, which is a part of the final length neither known nor
predictable.
There is therefore a need for conducting a morphometric analysis in
the area of looking for a constant dimensional crown-root ratio (C/R) with
a standard deviation that consents objective analysis of the example.
The study’s goal was therefore of predicting a final root length,
having noted the crown dimension, and finally obtaining a ratio between
the effective root length in the third growing molars, and that which is
finally foreseen.
Materials and Methods: In the application of this method,
measurements were taken only on mandibular molars. From the
beginning, two points of the cemento-enamel junction (AC) were
identified for tracing the straight line that joins those points. Subsequently,
parallels to the straight line were created tangent respectively the summit
of the highest coronal cusp and the apex of the longest root (or the most
apical part of the calcified root in the development phases).
The measurements were done on the perpendicular conducted for the
three straight lines between their parallel with the objective of reducing to
a minimum the error in the calculating phase. Both passages (design
drawing of the line and the measurement), as well as the acquisition of the
OPT were accomplished by digital systematic research using a specific
dental software.
In the first phase of this study, the existence of a constant ratio C/R
was verified on a sample of 100 third molars characterized by a complete
root development.
Statistic analysis was conducted targeted at individualizing the
arithmetic mean of the ratios with a standard deviation that produced an
average value of the C/R ratio equal to 0.518 and a standard deviation
of 0.05.
This outcome is supported by results from an inferential study that
has permitted researchers to determine, with assurance equal to 95%, an
interval (interval of confidence) inclusive between 0.509 and 0.528, with
internally inserted the relationship C/R of the population of reference
(Italian) from which the sample was taken.
In the second phase of the study, a sample of 330 third molars with
developing roots that belonged to the age from and including 16 to 19
years old are analyzed and divided according to sex.
The value obtained from the first phase of the study was used in the
successive phase, formulating that in the third molars with developing
roots, the measurements of the length roots total (lt), knowing the crown
height (h): lt = h / (C/R mean)
Lastly, knowing the total length of the roots the ratio between the
length of the developing roots and those finally foreseen are calculated.
The second statistic analysis was based on the calculation of the
standard deviation and the interval of confidence where internally was
present the ratio between partial roots and total (Rp/Rt) for every class of
age. It allowed the attribution at each class of age, whether it is male or
female, a different numeric value and therefore being able to estimate the
age with a precision equivalent to 95%. The results are shown below:
GROUPS Ratios Rp/Rt(means)
Males 16
0.43364
Females16
0.43979
Males17
0.66239
Females17
0.58784
Males18
0.73549
Females18
0.71721
Males19
0.84992
Females19
0.81152

Dev. Standard
0.1458615
0.2287706
0.1517706
0.2297738
0.1759996
0.1670609
0.2766183
0.2030861

Confidence Interval (95%)
(0.3734313 ; 0.4938487)
(0.3760983 ; 0.5034786)
(0.6217484 ; 0.7030373)
(0.5263055 ; 0.6493731)
(0.6750277 ; 0.7959437)
(0.6651544 ; 0.7692741)
(0.7357376 ; 0.9641024)
(0.7342674 ; 0.8887671)

Age Identification, Third Molar, Forensic Odontology
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F41

Age Estimation From Progressive
Changes in Dental Pulp Chambers

Charles E. Berner, DDS*, Charles E. Berner, DDS, Inc., 5564 Wilson
Mills Road, Cleveland, Ohio 44143; and Paula C. Brumit, DDS, Bruce
A. Schrader, DDS, and David R. Senn, DDS, Center for Education and
Research (C.E.R.F.), UTHSCSA-Dental School, Mail Code 7919, 7703
Floyd Curl Drive., San Antonio, TX 78229-3900
The goal of this presentation is to add data to the postulate that
examination of secondary pulp formation can be done radiographically
and thus be applicable as a noninvasive indicator for both the living and
deceased in adult human age estimation.
This presentation will impact the forensic community and/or
humanity by demonstrating a noninvasive examination of teeth using
radiographs in both living and deceased individuals as a means of age
estimation.
Several methods of age estimation are available to forensic scientists
and it is beneficial when multiple modalities can be used to further narrow
ranges or reinforce conclusions. Some established methodologies are
limited to postmortem examination. Some methods of age estimation,
e.g., radiographs of epiphyseal development, pubic topography, suture line
closure, lipping of vertebrae, etc., may be compromised or impossible to
apply if remains are fragmentary. Teeth often survive extremes of time
and trauma. Studies have shown that the size of the dental pulp chamber
is reduced with advancing age as a result of secondary dentin deposition
by the pulp. In this effort to evaluate a correlation between pulp chamber
size and an individual’s age, the premise investigated within this study
suggests a noninvasive examination of teeth using radiographs in both
living and deceased individuals as a means of age estimation.
This study reexamines work presented by Kvaal, et al, and adds data
to the postulate that the examination of secondary pulp formation can be
done radiographically and is thus, applicable as a noninvasive indicator for
both the living and deceased in adult human age estimation. The design
of this study parallels the technique and parameters described in Kvaal’s
paper in Forensic Science International, Vol. 74, Issue 3, 28 July 1995,
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Pages 175-185. This study is an effort to further validate or challenge the
earlier reported findings. The study material for the current project was
date-labeled periapical radiographs of 100 patients of known age from one
author’s private dental practice. Full mouth radiographic images were
photographed on a standard view box with a Fuji Pro S2 digital camera,
tripod, and remote shutter cable switch. Adobe Photoshop CS software
features were used for enhancement, magnification and measurements.
The selected radiographs were of the six types of teeth selected in the
Kvaal study: maxillary central and lateral incisors and second premolars,
and mandibular lateral incisors, canines and first premolars. Subjects with
a history of missing target teeth were excluded from this study and
individuals with restorations in the target teeth were also excluded from
this study to avoid the introduction of reparative dentin variables skewing
the results. The evaluation of several teeth from the same individual also
contributed data regarding whether specific teeth have a stronger
association between secondary dentin formation and age. Several ratios of
defined pulp dimensions (established in the earlier study) to overall tooth
morphology were calculated for the defined target teeth. Ratios were used
rather than direct measurements to reduce the impact of variation in
magnification and angulations of the radiographs. Statistical analyses
were used to validate or discount the significance of Pearson’s correlation
coefficient between age and the different ratios for each type of tooth.
Principle component analyses were performed on all ratios. Regression
analyses were also calculated. The calculated values were studied for
strength, weakness, or statistical relevance/significance to the age of the
individual.
The coefficient of determination was strongest when all ratios from
the six teeth were included in the mean and weakest when only the mean
values of the ratios from one tooth were included. As stated earlier,
obtaining more extensive information for each individual results in age
estimation with a narrower range. These findings support previous studies
that show the advantage of pulp/tooth ratio analysis over root/tooth ratio
analysis as an age estimation method.
Additional data should be developed through studying a larger
volume of subjects. Studies are also needed on specific populations.
Age Estimation, Forensic Odontology, Dental Pulp Chamber
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Italian Forensic Casework:
Pitfalls in Dental Identification

Francesco Introna, MD*, PhD, and Valeria Santoro, DDS, Section of
Legal Medicine (DIMIMP), P.zza Giulio Cesare, 11, Bari 70124, Italy
After attending this presentation, attendees will learn importance of
personal dental identification by standardized acquisition procedure of
dental charts in Europe and in other European countries. This
presentation will demonstrate the real problem of incomplete
antemortem dental charts in personal identification cases.
The main factors involved in successful dental identification are the
collection of antemortem dental records and the accuracy of the
collected information.
In Italy, regulations requiring dentists to record and file a patient’s
dental charts do not exist. The quality of the archived dental records
available for comparison with the postmortem remains may be
inadequate or even non-existent. Additionally, the large immigrant
population in Italy and in Europe increases the difficulty of identification
due to the lack of a uniform collection of dental charts in every European
Country.
The authors describe eight cases of identification in which many
peculiar features in dental charts existed. However, because of the
absence or poor quality of dental records, it was impossible to compare
the data obtained by the examination of the cadavers with antemortem
records.
In three cases (one extensive charred body and two skeletonized)
much of the anthropomethric data matched three possible known
persons, however the dental evidence was incomplete. Two of the three
cases two extracted teeth recorded in dental files were present in the
cadavers. In the other case all the dental features were in agreement and
the only incongruity was a fixed dental bridge from 44 to 46 on the
corpse that was recorded as 45 to 47 in antemortem dental chart.
In another case (skeletonized remains), there was a contradiction
between the dentist’s undocumented “memories” (an extraction of 36
and a filling of 37) and the dental evidence in the corpse. This permitted
probable but not conclusive identification, although every
anthropometric date was in agreement with a known person.
In the fifth case (burnt body), the dentist recognized the
undocumented dental prosthesis (an upper circular fixed bridge from 16
to 27). Thus, it was not possible to perform a comparison. In this case,
a positive identification was possible on anthropometric data and on
personal effects.
In three other cases (one severely decomposed corpse and two
skeletonized bodies), there were many peculiar dental features but,
without antemortem records, it was not possible to utilize this data
because of the absence of antemortem records. One corpse with three
fixed bridges and many fillings and was ultimately identified by a
parametrized technique of skull-photo superimposition. To this day the
other two bodies remain unidentified even though one body had an upper
circular fixed bridge and a specific “Steffe” titanic vertebral spacer
(number of register: Delta L 3/16 S 200 30 L T2492 H) and the other a
full maxillary denture and a removable partial denture on the lower arch.
In light of the above reported cases, the authors underline the
importance for regulation requiring practicing dentists to maintain
detailed dental charts for every patient, and creating standardized
methods of collection and registration of this data. Accurate reporting
can also be an ethical duty. Not only is maintaining good dental records
important to a patient’s health, these records could be used to help
* Presenting Author

restore their identify if sadly necessary.
In conclusion, a computer standardized acquisition procedure of
dental charts allowing a simple, quick, and sure comparison between
ante and postmortem dental findings to make a positive or a negative
identification is vital. The standardized process should then be extended
to every European, and also extra-European country.
Forensic Dentistry, Dental Charts, Personal Identification
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Photographic Superimposition of Dental
Remains Over an Antemortem Photograph
Used as an Adjunctive Means of
Identification: A Case Presentation

James M. Lewis, DMD*, 577 Hughes Road, Madison, AL 35758
After attending this presentation, attendees will have a means to aid
dental identification of an individual when antemortem records are absent
or incomplete.
This presentation will impact the forensic community by validating a
technique to aid in the identification of individuals where antemortem
records are insufficient.
The purpose of this presentation is to demonstrate the feasibility and
methodology to augment dental identifications utilizing photographic
superimposition of dental remains with anterior dentition to an antemortem
photograph of an individual.
Background: Dental identification of human remains requires
accurate and complete antemortem dental records containing written and
radiographic records to be used in comparison to the postmortem remains.
When all or some of these components are missing or insufficient, positive
dental identification of an individual may require adjunctive procedures to
positively identify the individual. At the 2005 AAFS Meeting, Susan
Bollinger, DDS, et al. introduced the Grin Line ID System (GLID) as an
adjunctive procedure to be used in dental identifications. This system
utilized digital photographic superimposition of historic photographs and
current photographs of individuals to allow for exclusion or possible or
probable identification.
In August of 2004, skeletal remains of an individual were found inside
a van that had been missing for approximately one year. The van was
discovered in an enclosed storage rental unit in Alabama. The maxilla and
mandible were presented for dental identification with two sets of dental
records of the same individual from different dentists. The first contained
only a written record indicating no dental restorations other than sealants on
the first and second molars. The second record contained written records
and three (3) sets of horizontal bitewing radiographs. These written dental
records indicated two (2) posterior composite dental restorations consistent
with the remains; however, additional restorations were noted postmortem.
The most recent bitewing radiographs were fuzzy and only faintly revealed
one composite dental restoration.
Two digital techniques were used to further support identification of
the individual: 1) bilateral digital overlay comparison of the posterior
antemortem bitewing radiographs onto the postmortem posterior bitewing
radiographs; 2) digital photographic overlay comparison of the dental
remains over an antemortem photograph of the individual provided by the
family.
Methodology: A high quality digital camera with a 28-200 mm lens
was placed on a tripod and used to take a digital image of the photograph
of the individual provided by the family. The dental remains (maxilla and
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mandible) were articulated and photographed using the same camera body
with a 105 mm lens on a tripod. Multiple angulations similar to that of the
antemortem photograph were taken. The postmortem photographs were
evaluated and the one best representing the antemortem angulation of the
individual was selected for analysis. Both images were imported into
Adobe® Photoshop® 6.0. The image resolution was verified to be the
same and then the distance between furthest discernable points along the
dentition in both photographs (in this case, the cusp tip of tooth number 6
to the facial cusp tip of tooth number 12) was measured using the measure
tool in Adobe® Photoshop® on the antemortem photograph. This distance
was then used to resize the postmortem image to a 1:1 image in relation to
the antemortem photograph.
Next, the postmortem photograph was
cropped leaving only the dental structures desired for comparison. The
cropped and 1:1 postmortem image was then superimposed over the
antemortem photograph aligning the dental structures of the two images.
Using the opacity slide located on the layers tab, the opacity of the
postmortem image was adjusted allowing for analysis for points of
concordance with the antemortem photograph.
Conclusions: Although this case was worked prior to the presentation
of the GLID system, a similar technique was used to compare “grin lines”
as an adjunctive means to dental identification. This technique
substantially aided in the positive identification of the individual thus
substantiating its usefulness in dental identification cases where
antemortem dental records provided are not available or insufficient for
positive dental identification.
Odontology, Forensic Identification, Digital Photographic
Comparison

F3

Identifications - Awfully Simple
vs. Simply Awful

Linda B. Edelson-Slocum, DMD*, 5 Cherry Blossom Drive, Churchville,
PA 18966-1061; and Norman R. Goodman, DDS, 44 Sagebrush Lane,
Langhorne, PA 19047
Attendees will learn what how to prepare when presented with a case
involing identification. This presentation will impact the forensic
community by providing attendees with a means to prepare for different
problems and bring everyday skills into play.
The author was called to do two very different identifications.
In the first case, an intact body was found. The woman had been
spackled into a wall, surrounded by sheetrock, and wrapped in a yellow
tarp. Her treating dentist provided a complete charting and x-rays. He also
said, “notice her veneer on tooth #8, it matches #9 perfectly.” The veneer
was fractured, but the remaining fragment did match perfectly. With all the
information provided it was very simple to make an identification.
The story associated with the second case was that a man had shot his
girlfriend, and then strangled his son. There was a cabin fire 160 miles
away from the homicide site. Was this the murderer and was he the only
person in the cabin at the time of the fire? The “body” was 16 fragments,
including 15 teeth not associated with any bone at all, and one segment of
the angle of the mandible with roots of two molars. Since most teeth were
free of bone, the first question was “Is this, indeed, only one body, or did
he take someone else down with him?”
Drs. Goodman and Edelson-SclocumI laid out the teeth in proper
dental order, the were no extra teeth present, i.e. there weren’t three upper
left first molars or other inconsistencies. X-rays were acquired with the
available equipment. Medical x-rays of the teeth were oriented and an
identification finally obtained.
Identifiers in these cases will not be provided for public viewing,
however the woman in the first case was a New Jersey resident although
the body was found in Philadelphia. The second case was a Lancaster
resident named.
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F4

Questionable Bite Mark Demographics

Phyllis Ho, DDS*, 140 East 56th Street, Suite 1C, New York, NY 10022;
and B.K. Friedman, DDS, Office of the Medical Examiner of Suffolk
County, Sidney B. Weinberg Center for Forensic Science, North County
Complex, Building #487, 725 Veterans Memorial Highway, Hauppuage,
NY 11788-0099
The goal of this presentation is to motivate investigation and
discussion regarding the disparity in demographic reporting of the number
of bite marks.
This presentation will impact the forensic community by inspiring
different agencies to look into a question of possible missed evidence.
Incidental to writing an article to help hospital pathologists distinguish
between bite marks and other pattern injuries, it became obvious there was
a wide variation in the number of cases reported in jurisdictions within the
United States and Canada. Consideration was given to the following
causes:
• lack of education and information
• financial restrictions or insufficient funding
• lack of interest
In order to establish a baseline of bite marks seen and/or recognized,
the members of the American Board of Forensic Odontologists were
surveyed. At the end of 2004, information was compiled by sending a
survey through email requesting amounts of pattern injuries referred and
bite marks seen in 2002 and again in 2003. Thirty-one members replied. A
second survey slightly modified, was handed to members during the 2005
AAFS Conference in New Orleans, this time inquiring about the number of
pattern injuries seen from 2002-2004 and number of bite marks seen from
2002-2004. The latter survey received forty-one responders, with some
members having answered both of the solicitations. It must be noted that
not all states were represented.
Early responses were unremarkable; most replies were below 5 for
pattern injuries and for bite marks discerned. However, 9 odontologists
reported a range of bite marks seen from 10- 288. This same group
reported pattern injuries from 0- 2160. The odontologists who replied were
from 27 unique states and one from Canada.
This poster presentation is intended to motivate further investigation
and stimulate discussion in order to determine why such a large disparity
exists in the demographics.
Bite Marks, Demographics, Pattern Injuries
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Third Molar Development as an
Estimator of Chronological Age in
American Blacks and Whites

Jane A. Blankenship, DDS*, Kenneth M. Anderson, DDS, Marjorie A.
Woods, DDS, Eddie L. Burton, DDS, Harry H. Mincer, DDS, PhD, and
Edward F. Harris, PhD, University of Tennessee College of Dentistry,
875 Union Avenue, Memphis, TN 38163
After attending this presentation, attendees will be able to assess the
value of age determination based on third molar development in African
Americans. This presentation will impact the forensic community by
assisting in assessing the value of third molar development in age
determination in African Americans.
The goal of this presentation is to describe the chronology of third
molar (M3) development in an African American sample and to discuss its
application as a method of forensic age determination during late
adolescence and early adulthood. The tempo of M3 development in blacks
(n = 635) is contrasted against a sample of American whites (n = 550). The
* Presenting Author

information will assist the forensic community in assessing the value of
third molar development in age determination in this ethnic group.
Stages of third molar development as depicted on dental radiographs
from African American dental patients in Memphis, Tennessee, and
inmates in an Arkansas state penal facility of known age and gender were
used for the study. Identification of ethnicity was made according to
demographic information in the patients’ records. The age range was
limited to between 14 and 24 years. Each M3 was scored for its stage of
development using the eight-grade scheme developed by Demirjian (stages
A through H, with H denoting complete root formation). Every
interpretable third molar was scored, and descriptive statistics were
generated for each developmental stage by race and sex. Race and sex
differences were assessed using probit analysis, specifically the parametric
proportional hazards model. Also evaluated for each stage was the
probability of whether an individual was at least 18 years of age, which is
an “adult” in most legal jurisdictions.
Within the age range studied, only M3 stages D through H were
represented. When both teeth were present, left and right third maxillary
molars were at synchronous stages in 91% of cases, and mandibular third
molars in 83% of cases. In these African Americans, maxillary M3
development was slightly advanced over mandibular M3 development.
Black-white differences are substantial and highly significant in this study,
with each developmental stage occurring in blacks a year or so ahead of
whites. Of note, however, sex differences in M3 development vary
significantly, both with increasing age and between blacks and whites, so
age estimation depends considerably on knowing the race, sex, and stage of
M3 development.
The empirical likelihood that an individual is at least 18 years old is
91% for African American males with fully developed third molars (stage
H). This likelihood for an African American female is 79%. Corresponding
risks for American whites are 85% and 92%.
As with studies of other populations, determination of chronological
age of African Americans by assessing M3 development radiographically
seems to be an inaccurate exercise because of the substantial ranges of
variation. Rather than discrete age groupings, we found that examples of
M3 grades D, E, F, G, and H occurred for each group (blacks, whites, males,
females) throughout the 14-to-24 age range. While there are highly
significant modal differences, the age ranges of each grade overlap
considerably.
This study indicates that third molar development is not particularly
useful for forensic estimation of chronological age in adolescents of young
adults of African descent or, more specifically, in differentiating whether an
individual is legally an adult. The ethnic make-up, the sex, and the stage of
M3 development significantly affect the likelihood of a person being an
“adult,” even discounting the observed ranges of variability within each M3
stage.
Age Determination, Third Molars, African Americans
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Practical Application of the
Grin Line Identification Method

Margery Floyd Friday, DDS*, 27 Barkley Circle, Fort Myers, FL 33907;
and Paula C. Brumit, DDS, Bruce A. Schrader, DDS, and David R. Senn,
DDS, Center for Education and Research in Forensics, University of
Texas Health Sciences Center at San Antonio, 7703 Floyd Curl Drive,
San Antonio, TX 78229
The goal of this presentation is to further test the feasibility and to
investigate the practicality and accuracy of the Grin Line Identification
System (GLID) in a “real world” setting. This presentation is intended to
inform the forensic community of the efficacy and practicality of applying
this technique to actual forensic identification cases.
Background: At the 2004 AAFS meeting in New Orleans, Dr.Susan
* Presenting Author

Bollinger presented a paper on the Grin Line Identification System. She
applied the acronym GLID to the system. The GLID method utilized
Adobe Photoshop software to compare historical antemortem photographs
with present day photographs. Ten (10) subjects provided historical
photographs of themselves smiling wide (grinning). These historical
photographs were designated as antemortem photographs. Present day
photographs were taken by Dr.Bollinger of the same subjects smiling. The
present day photographs were designated as postmortem photographs for
the purpose of the study. Using the tools in Adobe Photoshop, the
photographs were resized and digitally compared.
Objective: 1) review, apply, and analyze the GLID system; 2) test the
feasibility and practicality of this system in a setting that is familiar to many
forensic dentists (i.e., a medical examiner’s or coroner’s office); 3) make
contact with the next of kin and retrieve the best possible full face smiling
photograph of the victim.
Methodology: 1) Photograph a large number of postmortem cases in
a medical examiner’s office using a Canon 20D digital camera with both a
macro(Canon Macro EF 100mm) and a standard lens (Canon Zoom EF 28105mm); 2)Expose postmortem photographs with both lenses using varied
projection geometry to increase the probability of approximating the
photographic angle of the antemortem photographs; 3) Take impressions, if
possible, of both the mandibular and maxillary anterior teeth using Pentron
impression material (Correct VPS vinyl polysiloxane material) and pour up
in Type III yellow dental stone; 4) Obtain the most recent and best
antemortem photograph of the decedent that shows the anterior teeth along
with a consent form from next of kin or the legally responsible party of the
victim; 5)Select ten (10) postmortem cases for this study based on the best
antemortem photograph of the decedent showing the anterior teeth; 6) Take
a digital photograph using a Canon 20 D digital camera of the “smiling
face” antemortem photograph. Import the photograph into a Dell Inspiron
9200 laptop via a card reader (or)scan the “smiling face” antemortem
photograph using an Epson 1680 flatbed scanner at a high resolution into
Adobe Photoshop on the Dell Inspiron 9200 laptop; 7) Use Adobe
Photoshop 7.0 to fabricate overlays of the anterior teeth on the antemortem
photograph and the postmortem photograph; 8) Digitally move the
postmortem overlay to a position over the antemortem photograph for
comparison using a variety of Adobe tools.
Conclusions: Using the GLID system to identify victims in a
practical situation is challenging and time consuming. However, it may be
used as an adjunct technique. In some cases the GLID system may be the
only tool available to the forensic odontologist and therefore of value. The
technique will most likely be of value under the following circumstances:
1. a single or very small number of decedents requiring identification
2. the decedent(s) have incomplete, inaccurate or non-existent dental
record/radiographs available
3. investigators are unable to identify or locate the decedent’s dentist
4. missing children cases: Many children may not have had dental
radiographs or dental restorations but they may have good smiling
photographs available and parents willing to provide them
Securing a good “smiling face” antemortem photograph from the next
of kin was the critical factor of this feasibility and practicality study of the
GLID system of forensic identification. Approaching the next of kin with
compassion and good listening skills is necessary.
Forensic Odontology, Digital Photographic Comparison,
Identification Method

F7 Dental Identification of Cremains
Richard Fixott, DDS*, 6690 SW McVey, Redmond, OR 97756
Attendees will learn how principles and procedures used in routine
indentifications can be applied to an unsusal identification scenario. This
presentation will impact the forensic community by expanding application
of proven dental identification techniques.
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A case is presented where the dental remains were restorations
recovered from cremated remains. The client had discovered that cremains
had been mislabeled at the mortuary. After investigation by the Mortuary
Board, the proper remains were returned to the client. A dental
identification was done at the client’s request to verify the identity of the
cremains. Dental restorations were segregated from the cremains. Each
restoration was examined and radiographed. Dental records for the
deceased were obtained. Treatment records were analyzed and all dental
restorations recovered were documented in the dental record. Antemortempostmortem radiographic comparison was done and all restorations were
consistent with or matched. The client was provided the opinion that the
remains were those of her husband. Following the identification, final
memorials and closure for the family proceeded.
Dental Identification, Odontology, Radiology
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The Problem of Identification by Dental and
Skeletal Morphology: A Quantitative Issue?

Cristina Cattaneo, PhD, MD*, Danilo De Angelis, DDS, Cristina
Venegoni, DDS, Anna Cosi, DDS, and Isabella Cantu, BSc, Istituto di
Medicina Legale, via Mangiagalli 37, Milano 20133, Italy
This presentation will demonstrate how both dental and osteological
morphology may be quantified when dealing with identification of human
remains. This implies that the odontologist or anthropologist may supply
courts with a numerical possibility of identity.
Identification by odontological and skeletal methods is frequently
based on a qualitative assessment. Very rarely can one quantify
morphological aspects (e.g., the shape of teeth, bones, or dental work) and
thus quantitate identification. Forensic odontologists frequently assert that
quantification is not necessary, whereas radiologists and anthropologists
who strive to identify human remains via bone morphology say that it is
sufficient to find 8-10 distinctive morphological traits when comparing
antemortem and postmortem data. However, it is not clear what distinctive
morphological traits are, both in the dental and osteological scenario. The
authors set forth to verify whether it is possible to apply a semi-quantitative
method when comparing dental and bone morphology in order to supply
courts with a “number” or probability when identifying human remains.
The scope of this study was therefore to verify the possibility of identifying
a subject according simply to dental and bone (1st thoracic vertebra)
morphology.
Dental study: A radiographic study was performed on 50
orthopantograms (OPTs), two for each subject performed at different times
(within a ten year range). Every OPT of an individual was superimposed
with all OPTs of the other individuals. Dental morphology was compared
by examining the profile of each tooth, also by superimposition. A scoring
system was then adopted for each dental profile.
Osteological study: In the osteological study 10 vertebrae (1st
thoracic) were used (from ten different individuals), and each radiographed
in 15 different positions (which diverged of a maximum of 15 degrees from
each other). All images were compared, similarly to the dental study, by
examining the bone profile and by superimposition with all others. A score
was also given in these cases.
Finally, from the score, a correspondence index was calculated, both
for the dental and osteological study. In all cases, correspondence indices
allowed the authors to find thresholds that allowed them to exclude or
identify individuals by comparing X-rays or bone morphology.
This study, though certainly not conclusive, shows that dental, bone
(1st thoracic vertebra) morphology is extremely specific, and that a scoring

133

method for comparing morphology may be useful as a quantitative tool for
identification.
Forensic Odontology, Identification, Forensic Anthropology
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Antemortem Records of Forensic
Significance Among Edentulous Individuals

Raymond Richmond, MPhil*, and Iain A Pretty, DDS, PhD, Manchester
Dental School and Hospital, Dental Health Unit, 3A Skelton House,
Lloyd Street North, Manchester Science Park, Manchester, M15 6SH,
United Kingdom
Following this presentation the attendee will be familiar with a) the
problems of identifying edentulous individuals with case examples; b)
materials that can be of use when identifying edentulous individuals from
dental prostheses or examinations; and c) the incidence of these materials
in dental records.
Individuals with complete dentures continue to represent an
identification dilemma. This presentation will impact the forensic
community by reminding odontologists of the additional materials
available to them for such cases, but will provides evidence that such
materials are rarely available in the dental records.
Introduction: Over 300,000 patients in the UK alone will be rendered
edentulous this year. Dental identifications are requested for found human
remains where visual identification is no longer possible or desirable.
Many elderly people (a large cohort of those persons wearing full dentures)
die alone in their own homes and are not discovered for some time. In such
cases, the Coroner will request the services of the forensic dentist to
identify the individual based upon a tentative lead. In cases where dentures
are not marked and no other method for identification is possible, i.e.,
fingerprints, serial number on pace-maker, other prostheses, etc.
identification may prove very problematic. There is however, a role for the
odontologist in these cases. The presence of, for example, a panoramic
radiograph taken prior to the complete denture construction, may provide
sufficient information for a comparison to be conducted.
Materials: The range of materials used in such identifications will be
presented with examples of each given from case work to demonstrate their
value:
a) Post extraction DPT films
b) Photographs
c) Study models
d) Cranial imaging techniques demonstrating the frontal sinusese
e) Bony pathologies or other anomalies
f) Comprehensive written notes
A case example is provided where the use of a photograph of a denture
wearer was superimposed over the denture found at a murder scene. The
victim was a wealthy antiques dealer who had been attacked with a large
kitchen knife. The body, along with that of his wife’s’ were left in the
family home for six weeks before discovery. The unusual diastema and
natural placement of the anterior teeth enabled a positive identification to
be made.
Study: A total of 200 subjects’ receiving complete dentures at the
University Dental School of Manchester were examined using a proforma.
All materials that were deemed useful in the identification process were
recorded and duplicated.
Conclusions: There is a paucity of effective antemortem information
available in the dental records of edentulous individuals. This must be
addressed by educating dentists on the importance of accurate and detailed
record taking. This lack of effective material for identification strengthens
the case of those asking for denture marking to be made compulsory.

* Presenting Author
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Implantation of an RFID Tag Into Human
Molars Reduces Hard Forensic
Identification Labor: Part I - Modification
and Implantation of an Existing RFID
Tag for Forensic Purposes

Patrick Thevissen, DDS*, and Guy Poelman, DDS, Katholieke Universiteit
Leuven, School of Dentistry, Oral Pathology and Maxillofacial Surgery
Department, Forensic Odontology, Kapucijnenvoer 7, Leuven, B-3000,
Belgium; Michel De Cooman, BS, and Bob Puers, PhD, Katholieke
Universiteit Leuven, ESAT-MICAS, Kasteelpark Arenberg 10, Leuven, B3000, Belgium; and Guy Willems, PhD, Katholieke Universiteit Leuven,
School of Dentistry, Oral Pathology and Maxillofacial Surgery
Department, Forensic Odontology, Kaoucijnenvoer 7, Leuven, B-3000,
Belgium
After attending this presentation, attendees will be familiar with the
use of an RFID tag for human identification. This presentation will impact
the forensic community by demonstrating a new possible approach for
human identification is discussed. The objective of this presentation is to
explain a human radio frequency identification system, which allows to
identify a body immediately after it is found.
The tsunami disaster in Takuapa (Thailand), and more recent the
bombings in London showed once again, the need of an accurate, quick
and easy to handle human forensic identification system. The implantation
of a radio frequency identification (RFID) tag into a human tooth and the
read out of its information may give answer to this problem. One forensic
odontologist would be able to detect and read the protected identifying data
with a portable interrogator, avoiding time and money consuming
identification procedures.
A worldwide use of the worked out RFID set-up, could register the
identity of the human remains from the moment they are found. The
families and acquaintances of the deceased person could start immediately
the grieving process and all their legal issues could be resolved at once.
The forensic odontologist’s identification work would be accurate, instant,
easy and cheap.
A description is given of the modification of an existing RFID-tag for
veterinary use. This modified system was implanted in extracted human
molars using directly bonded resin composites. A protocol for tooth
preparation and tag implantation in vitro was developed. A study of the
read-out patterns of two different tag types revealed the readout distance, as
well as the optimal place of RFID-tag implantation, assemblage of its
components and dimensions of primary coil.
It was found that disassembling and implanting RFID tags in human
molars was practically feasible.
Radio Frequency Identification Tag , Tooth, Composite
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Implantation of an RFID Tag Into
Human Molars Reduces Hard Forensic
Identification Labor: Part 2 - Resistance
of the Modified and Implanted RFID
Tag Against Pressure and Temperature
Fluctuations

Guy Poelman, DDS*, and Patrick Thevissen, DDS, Katholieke Universiteit
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Leuven, School of Dentistry, Oral Pathology and Maxillofacial Surgery
Department, Forensic Odontology, Kapucijnenvoer 7, Leuven, B-3000,
Belgium; Michel De Cooman, and Robert Puers, PhD, Katholieke
Universiteit Leuven, ESAT-MICAS, Kasteelpark Arenberg 10, Leuven,
B-3000, Belgium; and Guy Willems, PhD, Katholieke Universiteit Leuven,
School of Dentistry, Oral Pathology and Maxillofacial Surgery
Department, Forensic Odontology, Kasteelpark Arenberg 10, Leuven,
B-3000, Belgium
Attendees will learn that RFID tags implanted in human teeth for
identification purposes resist high pressure and temperatures. This
presentation will impact the forensic community by demonstrating how the
use of RFID tags in human molars for identification purposes withstand
chewing pressures and varying temperature settings.
In the previous presentation the possibility of using a commercial
RFID tag as a properly working device for human forensic purposes was
explained. It was found that disassembling and implanting commercial
RFID-tags in human molars was practically feasible and resulted in a
properly working set-up.
If used as a forensic identification device , the implanted RFID tag has
to be resistant against the normal oral pressure - and temperature
fluctuations and against extreme pressure and temperature rises. Maximal
vertical occlusal load on which the implanted ID-tags kept their readout
activity was investigated. The test revealed that, in vitro, the system can
stand forces higher than the maximal human chewing force. Fatigue was
induced on the implanted samples by thermocycling. The results of this
examination opened the discussion of putting an extra isolating layer on
the modified ID-tags before implantation. The behavior of the implanted
ID-tags during extreme high temperatures was inquired in a temperature
test. The maximal read-out temperature of the integrated tags was
detected.
The conclusion of these tests was that the modified and implanted
RFID tag resists fatigue and can stand maximal human chewing forces and
extreme temperatures. Further research and tests are needed in order to
optimize the design and stability of these RFID-tags and their interrogator
and to detect the physical properties of the system for human identification
purposes.
Radio Frequency Identification Tag, Thermocycling, Chewing
Pressure
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Dental Identification of Human
Remains From Orthopedic Metallic
Fixation Appliances

Bruce A. Schrader, DDS*, and David R. Senn, DDS, Center for
Education and Research in Forensics, 7703 Floyd Curl Drive, Mail
Code 7919, San Antonio, TX 78229
After attending this presentation, attendees will better understand the
methods in facial reconstruction that can aid in dental identification of
human remains. This presentation will impact the forensic community by
educating the forensic community of the possible orthopedic fixation
methods that are used in treating facial fractures in reconstructive cases.
The Identification of human remains through dental means is a comparison
methodology that has proven effective through the years of forensic
science. Through attending this presentation, the participant will better
understand the methods in facial reconstruction that can aid in dental
identification of human remains.
The objective of this presentation is to educate the forensic
community of the possible orthopedic fixation methods that are used in
treating facial fractures in reconstructive cases. The Identification of human
remains through dental means is a comparison methodology that has
proven effective through the years of forensic science. Through attending
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this presentation, the participant will better understand the methods in facial
reconstruction that can aid in dental identification of human remains.
Facial fractures can be either accidental as a result of trauma or
intentional in the case of orthopedic surgery. The materials presented are
intended to familiarize the forensic community with possible materials or
fixation methods they may encounter in missing/unidentified person cases.
Material will be presented to demonstrate the probable location of plate
placement in surgical fixation. The current methodologies in facial
reconstructive surgery will be discussed to demonstrate the most common
facial fractures and their reduction.
Case presentation—John Doe: In February 2001, the body of an
individual was discovered in the Rio Grande River in Laredo, Texas.
Laredo police recovered the body and, the remains were transported to the
Bexar County Medical Examiner’s office for autopsy. Robert Bux, MD
performed the autopsy. External findings of the examination reveal a
Caucasian or Hispanic male 25-35 years of age. The decedent was found
to be wearing multiple layers of clothing most indicative of a
transient/homeless individual. The maxilla and mandible were resected by
the Medical Examiner and CERF was requested to perform a dental profile
as a means of possible identification of the decedent. The dental
examination revealed an occlusal amalgam restoration to tooth #3 and teeth
#’s 14 & 31 missing.
Other remarkable findings of the resected specimen include the
discovery of stainless steel plates to the decedent’s left angle of the
mandible and to the mental symphysis. The plating at the angle of the
mandible is supplemented with a titanium ‘Champy plate’ or stress breaker.
This combination of plates constitutes a unique combination due to its
mixture of materials and the placement of the fixtures.
Digital panographic and intraoral radiographs and, digital
photographs were taken of the specimen. The prosthetic plates were
removed and examined using magnification. Viewing under magnification
revealed a company logo and numbers on each of the plates. The logo was
discovered to be that of the Synthes Company following an Internet search.
Communication with the Synthes Company revealed that the numbers on
the removed plates are lot numbers that cannot be traced to an individual as
with other prosthetic appliances that require tracking. The information
contained on the plates was lot numbers that provide a time for production
of the items and their release for availability to practitioners. The Synthes
Company maintained no documentation to allow tracing the sale of the
products to individual customers. Further discussion with Synthes’
representatives reveals that the plates were possibly distributed to
Hospitals, Oral Surgery offices and Veterinary clinics.
Review of photographs and radiographs of the specimen by several
Board Certified Oral and Maxillofacial Surgeons reveals that the
reconstructive repairs were performed following facial trauma as was
initially presumed. The mixture of titanium and stainless steel plates also
indicates a high probability of the surgery being performed outside of the
United States. The information collected from the metallic plates and the
progression of healing indicate that the surgery would have occurred
between the latest distribution date of the appliances in November 1994
and, approximately June 2000.
At the time of submission of this abstract the disposition of this case
with the Laredo Police Department remains as unidentified.
Dental Identification, Forensic Odontology, Facial Reconstruction
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Radiologic Procedures in the Thai
Tsunami Victim Identification Procedure:
Do It Nice or Do It Twice

Robert E. Wood, DDS, PhD*, Office of the Chief Coroner for Ontario,
c/o Princess Margaret Hospital, 610 University Avenue, Toronto, ON L7S
1C6, Canada; and David J. Sweet, DMD, PhD, Bureau of Legal
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Dentistry, 146-2355 East Mall, 610 University Avenue, Vancouver, BC
V6T1Z4, Canada
After attending this presentation, attendees will understand that
radiology provides the basis for most dental identification. Adequate
numbers and types of postmortem films must be taken. Rigid attention to
the requirements of film selection, exposure and processing is required.
The chemical method of film rescue will be reviewed.
This presentation will impact the forensic community by providing
case examples of what can go wrong in a large mass disaster and what was
done and can be done to make sure that things go right in future mass
disasters.
In the aftermath of the Thai tsunami, a multidisciplinary team was
tasked with the identification of a large number of human remains. For the
first six months of the process, dental identification was the primary means
of establishing identity. Dental radiographs provided objective data for
data entry, and later, reconciliation of antemortem and postmortem records.
In the process of acquiring the antemortem records, and obtaining archivalquality postmortem radiographs, a number of issues arose, that could have
been improved upon or avoided altogether.
The problems with radiography at the TTVI can be divided into
antemortem and postmortem ones. Antemortem issues included image
quality, quantity, and accessibility. Some practitioners elected to ignore
multiple requests from Interpol for original AM records. In other cases, the
images were either few or of low quality. In many instances copies or
copies of copies were sent with no indication of right and left. Finally some
practitioners produced photographic contact sheets wherein radiolucency
and radiopacity were reversed. The quality of images received from the
country of origin was beyond the control of dentists at the TTVI and this
limited the ability to identify decedents.
Postmortem (PM) image problems were more complex but should
have been more controllable than AM ones. Improvements in the system
were done as the process proceded. There were problems with the
following:
1. Radiographs were exposed after the dental autopsy rather than
before it in many cases.
2. An inadequate radiographic examination (bite wings only) was
done in most cases which necessitated re-examination.
3. The radiographic examination was conceptualized in terms of a
typical clinical radiographic examination rather than a forensic dental
radiographic examination.
4. There was a mix of analog and digital images and integration of
both into one system was problematic.
5. Numerous analog imaging problems occurred including cone-cut,
reversed film position, under exposure, over-exposure, under development,
under fixing and under washing. These resulted in some radiographs with
“temporary archival properties” that looked fine in the mortuary but weeks
or months later had become useless.
6. Errors in tooth identification and positioning in the cadavers sockets
occurred.
7. There were problems in the use of different automatic developers
requiring different chemistry that could have been avoided.
Finally there were safety issues. There was no barrier lead shielding,
exposure to adjacent personnel occurred and there was little or no personal
dosimetry monitoring.
Most of the problems encountered could have been avoided if there
was a single radiographic quality control person on-site with sufficient
background knowledge and access to experts to deal with problems that
would inevitably arise. This would have increased the speed of the
operation. Many other problems could have been avoided and re-autopsy
or re-examinations reduced by being flexible in the approach to the
radiographic needs, keeping the mission goals and the nature of the
antemortem imaging in mind. The authors of this paper will show case
examples and describe how to improve the procedure for controlling
radiographic quality at large mass disasters.
Disaster, Radiology, Radiography
* Presenting Author
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Coordination: A Multidisciplinary
Approach to Identification Utilizing
the DPMU

David A. Moretz, DDS*, 112 Kemberly Court, Jacksonville, NC 28540
Attendees will learn how integration with different forensic specialists
facilitates identification of remains using the Disaster Portable Morgue
Unit (DPMU) of the Disaster Mortuary Operational Response Team
(DMORT). This presentation will provide an appreciation of the
multidisciplinary teamwork approach of the operating procedures of the
DPMU in accurately and expeditiously identifying decedents in a mass
fatality incident.
The objectives of the presentation are to provide the forensic
odontologist with an appreciation of the synchronization of the operating
procedures of the DPMU and its adaptability in rustic environments.
The DPMU concept was developed in the late 1980s by the National
Funeral Directors Association in response to the need for equipment and
personnel to be close to the site of a mass fatality incident. It was refined
in 1997 in Guam at the Korean Flight 801 crash. By June 1998, FEMA had
completed assembling the DPMU, storing it at the Logistics Center of
FEMA in Rockville, MD. The morgue consists of 10,000 pieces of
equipment, containerized and palletized ready for shipment by truck, rail,
boat, or aircraft, requiring 8,000 square feet of working space. A second
DPMU is now stored in San Jose, California.
In Guam, the morgue was placed in an airport hangar. The Hurricane
Floyd Cemetery Flood of 1999 presented unique challenges. Most of
eastern North Carolina was flooded and the municipal water and sewer
systems were non-operational in Tarboro. The DPMU was set up in the
back of a warehouse shared by a Red Cross feeding center. With no potable
water locally, the personnel were bussed in from 30 miles away for the first
7 days. Security and a facility were issues in the tiny community of Noble,
Georgia, location of the Tri-State Crematory in 2002. With no building
available, 2 – 10,000 square foot tents were erected – one for the DPMU
and the other for storage of remains until processing could be completed.
The site was a Georgia Department of Transportation highway equipment
maintenance and storage facility, surrounded by a high chain link fence.
The information resources (antemortem) section was located in a mobile
trailer adjacent to the postmortem section to facilitate computer
communications via WiFi.
There are eight postmortem stations established in the DPMU: 1)
Admissions, 2) Pathology, 3) Radiology, 4) Fingerprint, 5) Dental, 6)
Anthropology, 7) DNA, and 8) Dismissal. The goal in postmortem is to
gather as much information as possible on the remains in an accurate and
efficient manner.
The admission section verifies there are remains to be examined and
assigns a mortuary officer (usually a funeral director) to that set of remains.
The officer is responsible for taking his charge to each station for proper
examination and documentation. The admissions officer logs into the
Victim Identification Profile (VIP) computer program a unique
alphanumeric symbol for each set of remains. As the decedent is examined
at each station, information is entered and sent to the server in the
information resources area for comparison with antemortem records.
The pathologist checks for personal effects, height, weight, sex, race,
unique markings, scars, tattoos, piercings, previous surgeries, joint
replacements, etc. After noting all finds in the VIP program, the remains
go to the x-rays section. Whole body radiographs are taken and if anything
unusual is observed, the pathologist, anthropologist, or dentist may be
consulted. For example, if a joint replacement is observed, the pathologist
will remove the appliance, note the serial number, and call the national
registry for identification. Even if a positive ID is received, the remains are
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never removed from the DPMU system until each station has completed its
examination.
Depending on the flow of decedents, the next station is either
fingerprint or dental. The fingerprint specialists may be able to lift prints
off remains that have been buried for several years as occurred during the
cemetery flood.
In the dental station, the use of the Win ID3 program is critical in
communicating and coordinating with the antemortem area for
identification comparisons. A complete dental examination and charting is
accomplished if possible, along with a full series of digital radiographs.
Postmortem charting is entered into the Win ID3 program. Antemortem
radiographs are scanned, digitalized, and entered into the program along
with dental charting. All workstation data entry is communicated to the
central server via WiFi. Comparisons for matching can begin immediately.
The anthropology station is utilized for evaluating whole body
radiographs, skeletonized remains, and determination of age, race, sex, and
separation of fragmented body parts from foreign material.
The most recent addition to the DPMU is the DNA area. DNA is
harvested, catalogued, and stored for future comparisons. If the decedent
is not identified by other means, then the DNA is tested and comparisons
made.
The final station is dismissal. Paperwork is checked to verify all
stations have signed off on each decedent. The remains are then placed in
storage until identification is made. Using the data from this
multidisciplinary approach, the medical examiner is able to identify and
release the remains to the family.
Mass Fatality, Identification, DPMU
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Privacy Issues Related to the Acquisition
of Antemortem Dental Records

Veronique F. Delattre, DDS*, University of Texas Dental Branch at
Houston, 10238 Grove Glen, Houston, TX 77099
After attending this presentation, attendees will understand how
federal, state, and dental licensure agencies have made provisions for the
release of privileged dental records requested by medical examiner offices,
coroners, or law enforcement agencies for use in dental identifications.
This presentation will by provide practical information to enhance the
collection of dental records from practicing dentists, who might otherwise
be reluctant to release antemortem dental records in light of current legal
ramifications of releasing privileged patient information.
Dentists and custodians of dental records have been taught to consider
patient dental record information as privileged. Most dental offices operate
under the assumption that all requests for release of information require a
written consent by the patient, or patient’s guardian if the patient is a minor.
Consequently, when asked to provide a patient’s dental records to serve as
evidence in a dental comparison, the custodian of dental records may
question if releasing the requested information is permitted without their
patient’s consent.
Since the implementation of the 2003 Health Information Portability
and Accountability Act (HIPAA) regarding privacy issues of privileged
medical and dental records, the author has noticed an increased reluctance
on the part of dentists to comply with requests from medical examiner
offices for dental records to assist in the identification of deceased
individuals. But the HIPAA Act directly addresses the need for antemortem
dental records to be made available for dental comparison. Section 45 CFR
164.512.g.1 clearly states that the release of information requested by a
medical examiner for the purpose of identifying a deceased person is
permissible without patient consent. This section states:
Uses and
disclosures for which consent, an authorization, or opportunity to agree or
object is not required. (g) Standard: uses and disclosures about decedents.
(1) Coroners and medical examiners. A covered entity may disclose
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protected health information to a coroner or medical examiner for the
purpose of identifying a deceased person, determining a cause of death, or
other duties as authorized by law. A covered entity that also performs the
duties of a coroner or medical examiner may use protected health
information for the purposes described in this paragraph.” In addition,
many state dental licensure agencies and occupations codes include
specific information regarding exceptions to the privileged relationship of
protected health information when records are being requested for the
purpose of confirmation of identification. For example, the Texas
Occupations Code Chapter 258.105(d) includes the provision that
privileged information is discoverable and admissible in a criminal
prosecution if certain conditions are met. First, the patient must meet the
criteria as a victim, and second, the court in which the prosecution is
pending rules that the requested information is relevant.
It is expected that there will be continuing updates concerning the
complex group of regulations governing the privacy of protected health
information. For example, in March 2005 Texas bill 79(R)1328 was filed
in the Texas Senate that would seek to align Texas statutes with HIPAA
privacy rules. Some proposed changes include how long a record with
protected health information must be kept, authorizations for disclosure,
consent to disclosure, collection of data with privileged health information
by the Texas Health Care Information Council, and when a request for a
copy of a medical record may be denied.
Dental offices can remain compliant with rules concerning patient
privacy and the release of protected health information, while still meeting
the requests of medical examiners and law enforcement agencies. The
author hopes that the information delivered during the presentation will
encourage attendees to become familiar with privacy regulations in their
own states, countries, and jurisdictions. Dentists, dental auxiliaries, and
dental staff members can be proud that in many instances, their diligent
treatment documentation, photographs, and quality radiographs serve as the
best evidence for their former patient to regain their identity, allowing them
to be returned to their family for emotional closure and proper burial. The
information contained in the presentation is not intended to be regarded as
legal advice. Instead, the presentation will demonstrate that federal, state,
and dental licensure agencies have made provisions for the release of dental
records for use in dental identifications, when it is obviously not possible
for a patient to give consent for the release of the private information.
Forensic Science, Forensic Dentistry, Odontology
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A Comparison of the Quality of Color
Produced by Photographic Film and Digital
Imaging as a Function of Degrees Kelvin

Henry J. Dondero, DDS*, 2 Emerald Drive, Glen Cove, NY 11542
The forensic odontologist relies on the faithful reproduction of film
and/or digital photographs for investigative and evidencary purposes. The
goal of this presentation is to deal with an evaluation of the differences in
color reproduction from these two modalities. This presentation will
impact the forensic community by encouraging further investigation
utilizing more specialized equipment.
The development of digital imaging has empowered the forensic
scientist with a multifaceted investigative instrument. Digital imaging
offers instantaneous recording of evidentiary material and a wider range of
storage and reproduction modalities. The forensic odontologist relies on
image recording and reproduction to evaluate the evidence obtained on the
initial investigation and to document the conclusions achieved from the
painstaking processes of bite mark analysis and/or victim identification. It
is vital to all investigators that accurate reproducibility of evidence imaging
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must be unquestionably accurate. While there has been much
documentation on the comparison between photographic and digital
imaging with respect to resolution vs. graininess, the literature is notably
sparse on comparing the ability of the two media to faithfully reproduce
evidence quality color documentation. Recognizing the need for such an
evaluation, this paper shall concern itself with some of the preliminary
findings from a project designed to measure the temperature in degrees
Kelvin of color images produced by the two media while maintaining the
inherent variables as constants.
The objects to be imaged consisted of three plastic report binders: a
red; a blue; and a green. Because of the inherent ability of certain polymers
to fluoresce, all binders were manufactured by the same company and of
the same material to ensure consistency thereby removing this variable
from the equation. Two cameras from the same manufacturer were used:
a Nikon F4 35mm film camera; and a Nikon D-100 digital camera. The
same lens, a Nikon 35-70mm macro zoom, was used on both cameras. The
lens was used in the macro mode with a lens to object length of
approximately 40 centimeters and secured in a Quadrapod copy stand and
a LabJax was used to aid in focusing the image. A 3,200o Kelvin (tungsten
equivalent) and a 4,800o Kelvin (daylight photoflood) light bulb were
alternatively placed in a single bulb light socket with an 8” reflector for
illumination. Kodak Gold 35mm 200/ISO film was used and the digital
camera was set to the same ISO setting. Because the film chosen was
balanced for daylight, the digital camera’s “white balance” setting was
adjusted for “daylight”. Setting the resolution of the digital image was not
considered a factor in this experiment.
Each object, the red, blue and green binders, was imaged according to
the following protocol: tungsten on film and then digital, daylight on film
and then digital. A total of three exposures for each parameter per binder
were made.
The film was developed by a commercial laboratory utilizing a C-41
process with instructions to not make any color corrections to the final 4x6
prints. The negatives of these images were scanned on an Olympus ES-10s
35mm scanner and stored on a CD. The digital images were printed on 4x6
photographic paper without color correction by direct placement of the
compact flash card from the camera into a Hewlett-Packard #7550 printer.
These digital images were also stored on a CD. In addition, all images were
printed on ink-jet transparency film.
A Spectra #4143 Color Temperature Meter was used to measure the
color temperature of the various images in degrees Kelvin. Measurements
were taken of:
1. The 4x6 film & 4x6 digital prints from reflected daylight &
tungsten light sources.
2. The CD stored film & digital images from an LCD computer
monitor projected by Photoshop.
3. The transparencies through opaque glass backlit by daylight &
tungsten light sources.
All measurements were taken in a darkroom environment. An initial
analysis of the measurements showed that all the images taken in triplicate
produced the same measurement. Because the measurement for each
parameter would have been universally tripled, it was decided to reduce the
statistical evaluation to one measurement for every triplicate image
analyzed.
A total of ten parameters were considered for each color. The resultant
measurements were entered into a spreadsheet, average differences were
calculated, and graphs were promulgated and analyzed. While empirically
one could say there may not have been any visual differences the
measurements clearly illustrates a differences in color temperatures of
1,300o, 1,370o, and 650o for red, blue and green respectively. No
conclusions should be made on the results of this preliminary report. What
the forensic odontologist should be aware of is the possibility that any
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judgment made on the basis of the color film or digital record may be
different from the actual color seen with the naked eye. If one should
present evidence based on film or digital reproduction the possibility exists
that the defense might posture this as exculpatory evidence. Further
investigation is encouraged.
Color, Variation, Imaging
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ABFO No. 2 Photographic Scales –
Quality Assurance is now Left to the User

David Sweet, DMD, PhD*, Bureau of Legal Dentistry Laboratory, The
University of British Columbia, 6190 Agronomy Road, Suite 202,
Vancouver, BC V6T 1Z3, Canada; and Chico Newell, BA, 807 Bay
Avenue, Kelowna, British Columbia V1Y 7K2
The goal of this presentation is to caution the forensic disciplines
about the critical importance of assessing the validity of photographic
scales at the time of purchase. This presentation will impact the forensic
community by showing the significance for any forensic specialists that are
concerned about the quality, accuracy and precision of their phtographic
evidence.
The American Board of Forensic Odontology (ABFO) developed the
unpatented “ABFO No. 2” photomacrographic scale. The vast majority of
forensic odontologists and crime scene investigators have used this scale
since 1987 to aid in the proper collection of photographic evidence.
Development of this scale by ABFO and allowing the ABFO acronym to
be imprinted on it, in turn, implied an acceptable standard for
photographing bite marks and other patterned injuries, such as evidence of
trauma, disease, scars, tattoos and other marks.
Following development and validation of the scale, the ABFO
allowed private suppliers to produce, market and sell the scales without
benefit to the ABFO. With increases in recent years in the number of
suppliers of evidence collection and preservation accessories, the ABFO
No. 2 scales have been produced by more than the single manufacturer that
once produced them.
This British Columbia Coroners Service is mandated with the
responsibility to identify persons that die under suspicious circumstances in
British Columbia, Canada. In the majority of cases, this responsibility
involves accurately recording postmortem photographic evidence. In 2005,
120 photomacrographic scales, which were advertised as “ABFO No. 2
scales”, were purchased from a supplier as part of the implementation of
Standard Operating Procedures for Digital Imaging for the British
Columbia Coroners Service. Inspection of the scales received from this
purchase revealed an unacceptable level of quality. Deficiencies were
found with respect to consistency and accuracy of a) the metric scale, b) the
18% grayscale area, and c) the scales’ linearity.
Inaccurate and substandard photomacrographic scales can produce
serious consequences for experts that depend on photographic evidence.
Use of deficient scales fails the established standard for proper
documentation of evidence. This can and will impact on the accuracy and
precision of any subsequent examination or analysis. Moreover,
comparison of images captured from different cases with different scales is
precluded.
This paper illustrates the tests that can be completed by the forensic
specialist to check the accuracy of scales manufactured by different
suppliers. It also presents the results of these tests in the authors’
experience, and attempts to caution forensic specialists that use
photomacrographic scales to assure the accuracy of their supplies and
materials.
ABFO No. 2 Photomacrographic Scales, Quality Assurance,
Photography
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Suggested Protocol for Jaw Resection
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During Mass Fatality Incident Response
John M. Carson, DDS*, West Virginia Office of the Chief Medical
Examiner, 3132 Collins Ferry Road, Morgantown, WV 26505
The goal of this presentation is to understand when the decision
making process for resection begins, understand the indications for jaw
resection, and understand a suggested resection technique to minimize
destruction of anatomic structures.
By consulting with other colleagues early in the process, the
odontologist is able to obtain needed information to facilitate the
identification process while preserving anatomic structure for other
forensic specialists and funeral directors. This presentation will impact the
forensic community by expediting the indentification process and facilitate
the return of remains to family and loved ones.
The objective of dental operations in the morgue during response to a
multiple fatality incident is to identify remains accurately and efficiently in
the most expeditious manner possible. An ideal protocol calls for a
thorough clinical examination of the remains in addition to radiographic
examination to the greatest extent possible. The identification process is
certainly facilitated by utilization of WIN ID and incorporation of the Dexis
Forensic Software.
In order to obtain adequate access for a thorough clinical examination,
there are times when jaw resection (dental autopsy) is indicated. A decision
should be made early in the morgue process, preferably at triage. This
decision should be multidisciplinary in scope evolving through input from
the forensic odontologist, forensic anthropologist, forensic pathologist and
funeral director.
Jaw resection is typically indicated for burn victims, decomposed
remains or otherwise mutilated remains. This presentation suggests a
technique which involves a total mandibulectomy via access from perioral
soft tissue excision, low horizontal cervical incision or extension of
dissection in a superior direction through a conventional full autopsy
incision. A determination can then be made as to whether or not maxillary
resection is indicated. If so, a high LeFort I osteotomy is recommended,
incorporating a vertical step in the area of the zygomatic buttress to aid in
replacing the maxilla as close as possible to it’s original position.
The above mentioned techniques will facilitate clinical examination
and x-ray, while allowing the structures to be replaced to anatomically
correct positions should anthropological studies be indicated or the remains
be deemed viewable by the funeral director. Flexibility on the part of all
concerned disciplines is mandatory.
Mass Fatality Incident, Forensic Dental Identification, Jaw Resection
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Problem Solving in Response to the
World’s Worst Disaster:
The Canadian Perspective

David Sweet, DMD, PhD*, and Robert E. Wood, DDS, PhD, Bureau of
Legal Dentistry Laboratory, The University of British Columbia, 6190
Agronomy Road, Suite 202, Vancouver, BC V6T 1Z3, Canada
The goals of this presentation are to present to the forensic and dental
communities and overview of the Canadian dental response to the Thailand
tsunami victim identification effort and to illustrate the use of the internet
to transmit identification data to remote locations for use in DVI efforts.
This presentation will impact the forensic community by providing a
large impact by providing insights into new problems that arose after the
Thailand tsunami and the solutions that were developed to solve these
problems.
The devastating Indian Ocean earthquake in late 2004 and the
subsequent tsunami that was spawned by the changes on the ocean floor
caused changes to the planet and mankind that could never be predicted.
The Earth was physically altered forever; an unprecedented outpouring of
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support from all corners of the planet occurred; a staggering number of
victims were lost; and the way that forensic disciplines reacted to the need
to identify the deceased was extraordinary.
The west coast of Thailand was one of the worst affected tourist resort
areas. A large team of international experts was deployed to Thailand over
a long period of time to search for, identify and repatriate the victims’
bodies. Forensic dentistry played the most significant role of all the
responding identification disciplines. In the first five months, over 90% of
the found bodies were identified using dental records. Subsequently, as
other methods were needed due to a lack of available dental data, forensic
dental methods continued to play a strong supporting role to mediate
probable identifications, narrow populations for targeted searches and
confirm putative identifications concluded from other evidence.
Although each team of dentists worked as part of an international
effort, individual countries sponsored their own teams. Canada’s efforts to
identify its own victims and to assist as a member of the international
victim identification effort extended over a 8-month period. The effort
involved on-site personnel (15 dentists, 5 fingerprint experts, 14 Royal
Canadian Mounted Police officers, including anthropologists, forensic
identification specialists and experts in DVI logistics, communications and
security) and laboratory-based personnel (DNA analysts and allied dental
personnel).
An overview of this international effort along with the intricacies and
complexities of the response from the Canadian perspective are presented
in this paper. This includes the problems associated with remote
transmission of dental records to a disaster site, solutions that were
developed to solve logistical problems with dental, medical, fingerprint and
personal records, and a summary of the evolution of the disaster response
efforts. Special emphasis will be given to the use of the internet in the
transmission of identification data and the use of computer technology to
solve various issues that occurred during the response.
Disaster Victim Identification, Internet Data Transmission,
Mass Disaster Response
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Interpol – It’s Role in Mass Fatality
Incidents Such as the December 26, 2004
Tsunami in Southeast Asia

Ronald S. Haines, DDS*, 209, 95 McLeod Avenue, Spruce Grove, Alberta
T7X 2Z6, Canada
The author familiarize the attendee with the International Criminal
Police Organization – Interpol and its supportive role in major disaster or
mass fatality incidents such as the December 26, 2004 tsunami that struck
southern Asia on December 26, 2004.
This presentation will by provide information that will encourage a
greater sharing of information and co-operation amongst those who have
assisted or will assist the operations of the United States Disaster Mortuary
Operational Response Team (DMORT) or the Interpol Disaster Victim
Identification (DVI) Team. This “will only serve to enhance the
compassionate treatment of the next of kin and the scientific identification
of the deceased.”
J. Kenney, the European IOFOS Meeting, Belgium, August, 2000.
Interpol, now recognized as the second largest organization in the
world, next to the United Nations, was founded in 1923 with its
headquarters being established in Lyon, France in 1989. Interpol’s
constitution prohibits any intervention or activities of a political, military,
religious or racial character. It is not an international police force; it is an
international organization that encourages co-ordination and co-operation
amongst the national police forces of member countries, even when
diplomatic relations do not exist between some of those countries. It does
not conduct investigations on its own; they are conducted by the national
police force of each member country, abiding by its laws and keeping to the
spirit of the Universal Declaration of Human Rights. The 182 member
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countries maintain a National Central Bureau (NCB) staffed by their own
law enforcement officers. The NCB is designated as a contact point for
rapid and secure communication between each member’s national police
force and Interpol and between the national police forces of individual
countries. Interpol’s fully encrypted electronic communication system is
known
as
I-24/7.
Although it maintains its focus on such interests such as fugitives,
public safety, terrorism, drugs and organized crime, Interpol has created
various specialty working groups bringing together experts from around the
world. In 1980, the General Assembly, at its 49th Session in Manila,
established a working group to draft a DVI Form. The Interpol Standing
Committee on Disaster Victim Identification, composed of police officers,
forensic pathologists and forensic odontologists, was established in 1986.
At its 1996 Session, Interpol introduced an updated and computerized
version of its DVI Form accompanied by the revised manual “The Disaster
Victim Identification Guide”. It called upon member countries to establish
national DVI teams consisting of police officers, forensic pathologists and
forensic odontologists and to insure that such teams are made available
when a request to observe or to assist in a disaster investigation is made by
a member country. It encouraged member countries to share information
and experience and to help to refine common procedures and standards to
the benefit of all. And finally, it encouraged co-operation in the planning
for and the response to mass fatality incidents.
Interpol has coordinated or assisted in tragic mass fatality incidents
around the world. Recent involvement includes the 2002 terrorist bombing
in Bali (Indonesia), the 2004 crash of an airliner in Uzbekistan, the 2004
terrorist bombing in Madrid (Spain), the massive supermarket fire in
Asuncion (Paraguay), and still ongoing is the biggest single forensic
operational response in history, providing communication, co-ordination,
and logistical support to the governments in Southeast Asian countries hit
by the December 26, 2004, tsunami.
The identification of the victims of these multiple fatality disasters
was, and is, based on the internationally recognized DVI process; this
process will be explained. The communication, co-ordination and
logistical support provided in Thailand will be discussed and the
international DVI team described.
This presentation will provide a better understanding of Interpol and
its role in the development of the mass disaster investigative process in
other parts of the world and will promote greater co-operation and sharing
among investigators planning for or working on the ever increasing number
of multinational mass fatality incidents.
Interpol, DVI, SE Asia Tsunami
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Back to the Basics: How the Responder,
Trained or Untrained, Can Assist in the
Identification of Mass Fatality Victims

Denise M. Giordano, BA, MS*, Pathology Support Services, Inc.,
PO Box 163450, Sacramento, CA 95816; Bryce Autret, MBA*, University
of California Davis Medical Center, 4635 2nd Avenue, Research Building
#1, Room #3101, Sacramento, CA 95817; George A. Gould, DDS, 6101
Puerto Drive, Rancho Murita, CA 95683; and Brandi J. Schmitt, MS*,
University of California, 1111 Franklin Street, 11th Floor, Oakland,
CA 95817
After attending this presentation, attendees will understand the
importance of collecting and maintaining images, namely photographs, that
can be taken at a moments notice by anyone due to the simple nature of the
technique. The images can be stored and further analyzed at a later date
through video superimposition.
This presentation will demonstrate a simplistic technique and viable
* Presenting Author

option to use today, in mass disasters such as; catastrophes, air disasters, or
acts of terrorism. Especially in non-western societies where dental record
keeping as well as advanced technologies like WinID are non-existent, or
inaccessible.
The goal of this presentation is to emphasize the need to develop and
expand the use of this type of technology to all who assist in disaster
recovery protocols. The authors will demonstrate this simple photographic
technique and explore the three data sets that validate the concept.
Additionally, the data strengthens the scientific basis for the preliminary
identification of human remains through the use of video superimposition.
While the comparison of photographic media is widely accepted and
shown to be fundamental to the field of forensic odontology, there still
remains a need for alternative methods of comparison. Currently most
research is focused on modern technologies that rely on advanced software
programs, which require training for correct utilization. In light of recent
events both natural and man-made, the need for this type of hands-on,
individual photographic recording seems evident and very ascertainable.
Video superimposition is a simple technique that can be used to assist in the
preliminary identification of human remains. For this technique, any type
of camera that has the capacity to capture the anterior dentition of human
remains can be used.
The initial data set (presented in 2002) utilized 100 photos of
unknown male/female subjects compared to a known male and female
subject. The second data set (presented in 2005) utilized 100 unknown
male/female subjects compared to a known female skull. The third data set
utilized 100 unknown male/female subjects compared to a known female
subject. Each data set focused on the use of video superimposition as a
discrimination technique by focusing on the individualizing patterns of
anterior dentition, specifically noting incisal edge configuration,
arrangement patterns and morphology. Other discriminating factors,
included were: size/wear/trauma/disease/and or identifiable dental
characteristics.
As seen in the recent tsunami disaster, family members can produce
photographs of their missing loved ones rather quickly. In some places the
citizens were the only ones able to respond and dispose of the dead for
days. In such instances the average citizen with nearly any photographic
media and any photographic implement can take the photographs of the
unidentified, which are needed for comparison to those produced by family
members. This technique is easily adapted to protocols currently used in
disaster recovery and can be easily digitized. Data sets from additional
demographic groups are needed to further define the statistics.
Additionally, further development of software databases, such as Grin Line
ID Systems (GLID), ones that are capable of comparing larger volumes of
photographic data are needed. While the more modern and advanced
technologies are improved and expanded to other countries, this technique,
though simple, can be used right now, today!
Video Superimposition, Mass Fatality Photographs, Dental
Identification
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Disasters at the Grand Canyon

John A. Piakis, DDS*, Maricopa County Medical Examiners Office,
701 West Jefferson, Phoenix, AZ 85007; Ann L. Bucholtz, MD, 6643 East
Sweetwater, Scottsdale, AZ 85254; Philip E. Keen, MD, Maricopa County
Medical Examiners Office, 701 West Jefferson, Phoenix, AZ 85007; and
Jeremy Thompson, Coconino County Medical Examiner’s Office, 2500
North Fort Valley Road, Building 3, Flagstaff, AZ 86001-1287
After attending this presentation, attendees will understand the
difficulties of identification of American and foreign visitors in remote
areas of the Grand Canyon and the problems resulting from these man
made and natural disasters.

* Presenting Author

This presentation will impact help the forensic community to
understand how the Grand Canyon, being one of the Seven Natural
Wonders of the World, can also be responsible for many tragedies by
accident or by suicide and how the investigation of these tragedies requires
a multidisciplinary approach.
The authors will present case studies of identification of victims of
accidents over the Grand Canyon. The problems that result from these
accidents consist of trying to recover the victims in these very remote areas,
identifying them, and returning the victims to their hometowns, nationally
and internationally.
Since the Grand Canyon has many foreign visitors, victims of these
accidents require a major role in communication with foreign countries and
also understanding different antemortem dental records as compared to our
universal system of dental charting.
Suicides are also seen at the Grand Canyon and must be analyzed by
medicolegal death investigators to establish that the death was a suicide,
homicide, natural or accidental. Many victims succumb to natural disasters
such as flooding or other weather related accidents. Some victims are
found in the spring after the snow has melted and must be fully
investigated.
One case study in 2001 required patience and understanding because
of religious beliefs. In August of that year, a Papillion helicopter was
boarded by six tourists in Las Vegas for a sightseeing expedition over the
Grand Canyon. The helicopter crashed near the lip of the canyon in very
rugged territory killing five tourists and the pilot and critically injuring the
sixth tourist. Since the Grand Canyon is in Mohave and Coconino County,
the local authorities asked for assistance from the Maricopa County
Medical Examiner’s Office in Phoenix, Arizona. The bodies were
transported to the larger facility in Phoenix and the task was to identify
those victims and return them to their hometown. With cooperation from
the families of the victims, some of the antemortem records were at the
Medical Examiner’s office before the victims arrived from the Grand
Canyon. With the help of many of the staff at the Maricopa County
Medical Examiner’s Office, the task was completed and the bodies were
transported back to their hometown for funerals the next morning.
We must realize that the pressure to identify these victims must not
interfere with the proper course of identification because of religious beliefs
or family involvement. Religious issues also in the recovery effort were
discussed and the proper respect and protocol in handling of the bodies was
observed. After a thorough investigation by the National Transportation
Board, pilot error was the cause of the crash.
Another case study was also a helicopter accident in the Grand
Canyon in September of 2003, killing seven people. The cause of this
accident was a rotor blade striking the vertical wall of the canyon upon
descent and these victims were also brought to Phoenix, Arizona. Two
victims were from Germany, two victims were from Japan and two victims
were from the United States. The victims from foreign countries require an
understanding of a different dental nomenclature and translating hand
written treatment plans in German and Japanese proved to be interesting
and challenging.
An interesting case study that will be discussed was a suicide that
occurred in June of 2004. A distraught young man requested a front
passenger seat on a helicopter for a better view of the Grand Canyon. He
boarded the helicopter with an elderly couple in the rear seats and a female
pilot. Over the canyon he unbuckled his seat belt and opened the door and
as the female pilot tried to restrain him with her right hand, she began losing
control of the helicopter. The passenger finally jumped only to hang on to
the rungs of the aircraft momentarily and finally lettting go. The pilot
gained control of her aircraft and landed safely and eventually determined
that this passenger tried previous suicide attempts, this time successfully.
Ironically he was still viewable after jumping from 7500 feet.
One must realize the Grand Canyon averages 5 million visitors
annually, with 800,000 people hiking into the canyon and 700,000 tourists
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fly over the Grand Canyon. Many search and rescues are performed mostly
for unprepared hikers, who suffer from dehydration and heat
exhaustion.Over 250 people are rescued annually from the depths of the
canyon.
In this presentation, the author will also show why the Grand Canyon
is one of the Seven Natural Wonders of the World.
Disaster, Identification, Investigation
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The Role of the American
Red Cross in Mass Disasters

Delora L. Fletcher, DDS*, PO Box 503454, San Diego, CA 92150-3454
The goal of this presentation is to acquaint the forensic scientist with
the responsibilities and activities of the American Red Cross in Mass
Disaster Relief Operations. This presentation will demonstrate the
interrelationships between the American Red Cross and other entities
responding to the aftermath of Mass Disasters, both man-made and natural.
The Mission Statement: “The American Red Cross, a humanitarian
organization led by volunteers and guided by its Congressional Charter and
the Fundamental Principles of the International Red Cross Movement, will
provide relief to victims of disasters and help people prevent, prepare for,
and respond to emergencies”.
Chartered by the U.S. Congress in 1905, the American National Red
Cross is the lead organization to carry out the United States treaty
obligations of the Geneva Conventions. The “American Amendment” to
the 1864 Geneva Convention, applied the Fundamental Principles of the
International Red Cross Movement in armed conflict and chartered the
American Red Cross to “carry on a system of national and international
relief in time of peace and to apply the same in mitigating the sufferings
caused by pestilence, famine, fire, floods, and other great national
calamities, and to devise and carry on measures for preventing the same.”U.S. Congress, act of January 5, 1905, as amended, 36 U.S.C.
In our modern world, terrorism has brought new meaning to the word
‘calamities’.
Aviation Disasters: The National Transportation Safety Board
(NTSB) was directed by the U.S. Congress via the Aviation Disaster
Family Assistance Act of 1996 and the Foreign Air Carrier Family Support
Act of 1997 to meet the needs of aviation disaster victims and their families.
In 1998, the NTSB signed a Statement of Understanding with the American
Red Cross to designate it to coordinate the emergency care and support of
families of passengers and crew involved in commercial airline disasters
under the guidance of the NTSB. In the Statement, the American Red
Cross agreed to:
1. Provide mental health services
2. Provide an environment in which families may grieve in private.
3. Meet with the families who have traveled to the accident location,
contact the families unable to travel, and contact all affected families
periodically thereafter.
4. Communicate with the families of passengers and crew as to the
roles of agencies in the activities involving the accident and post-accident.
5. Arrange suitable memorial services in consultation with the
families, NTSB, air carrier and local officials.
6. Provide liaisons with the air carrier to track the status of injured
passengers and crew.
7. Participate in drills, exercises and training activities to enable
successful execution of assigned responsibilities.
Particular relevance to the forensic community is that information
required in the identification of deceased passengers and crew is relayed via
the Family Assistance Centers coordinated by the American Red Cross.
In order to carry out its mission in aviation disaster, the American Red
Cross maintains “Critical Response Aviation Teams” on standby for
deployment within four hours of being activated.
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Disaster Relief Operations: Other types of disasters, whether they are
natural or man-made, include fires, floods, hurricanes, tornadoes, ice
storms, chemical spills, S.W.A.T. actions, W.M.D., earthquakes,
transportation wrecks, explosions, tsunamis and acts of terrorism. The
American Red Cross is capable of organizing a disaster relief operation that
is the size of a ‘Fortune 500’ company within 24 hours. Emergency relief
is intended to provide the basic human needs of food, shelter, clothing,
medication or crisis counseling. Tens of thousands of volunteers are trained
to respond to disasters both small and large. When a ‘Call-Down’ for
volunteers is engaged, they are put on stand-by to travel within 24 hours for
major disasters.
Services provided on Disaster Relief Operations include:
1. Mass Sheltering
2. Mass Feeding
3. Canteening (food and hydration) for First Responders-such as
Fire and Police
4. Crisis Counseling/Mental Health Services
5. Health Services (adjunctive to sheltering activity)
6. Spiritual Care Services
7. Liaisons to Government agencies, Community groups, Labor
unions and other Voluntary agencies
8. Individual Family Assistance
9. Disaster Welfare Inquiry (communications)
10. Public Affairs
In summary, mass disasters not only have the potential to cause mass
casualties, but will impact many more people. Whether they are direct
victims of the disaster, or family and friends concerned about the victims’
welfare, the American Red Cross provides humanitarian relief.
Mass Disaster, American Red Cross, Disaster Relief Operations
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Tsunami: What Went Well and Not So Well

Michel Perrier, DDS*, University of Lausanne, Ave de Rumine 7,
Lausanne, 1005, Switzerland; Marc Bollmann, MD, University of
Lausanne, Rue du Bugnon 15, Lausanne, 1005, Switzerland; Bernhard
Knell, DDS, University of Zurich, Irchelstrasse 22, Zurich, 8050,
Switzerland; and Patrice Mangin, MD, PhD, University of Lausanne, Rue
du Bugnon 15, Lausanne, 1005, Switzerland
After attending this presentation, attendees will understand some
lessons learned as an odontologist after the tsunami disaster. This
presentation will outline the conclusions reached while considering various
aspects of the strategy implemented in the identification procedures in the
wake of the tsunami disaster of December 26, 2004
The purpose of this presentation is to outline the conclusions reached
while considering various aspects of the strategy implemented in the
identification procedures in the wake of the tsunami disaster of December
26, 2004. Lessons to be learned will also be discussed.
Everyone can understand that the magnitude of this particular disaster
translates into a tremendous amount of work for the different teams to reach
their respective objectives. At the same time, no one can realistically
expect high success rates in solving all the problems. In this sense, the
situation is comparable to that of the NYC disaster of September 11, 2001.
Among the positive achievements in carrying out this titanic
enterprise was the spontaneous, immediate readiness of several competent
international DVI teams to cooperate, to reach and remain on the different
locations, and to use a coordinated standardized identification program, the
ID-sys of the
The not so positive aspects included the initial chaos that slowed
down and sometimes jeopardized optimal action, occasional mix-ups of
different nomenclatures, difficulties in finding antemortem records, and the

* Presenting Author

intrusiveness of the media.
Issues specific to odontology will also be discussed. These include the
efficiency of the professionals involved, the working conditions,
cooperation with other teams, and the advantages and disadvantages of
using a digital program. It should be emphasized that over 90% of the
identified victims were identified thanks to dental evidence. This fact
represents an interesting and encouraging challenge for odontologists.
To illustrate this presentation, two particular cases will be presented.
The first case concerns a young woman that could be identified on location.
The second case was that of an already identified body that was returned to
the family. The relatives decided to seek a second opinion and received
substantial support of the media and of political figures. Difficulties arose
when it became necessary to re-examine the appropriate dental antemortem
records.
Forensic Odontology, Mass Disaster, Identifications
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The Mission of the German DVI-Team
in Sri Lanka After the Tsunami 2004

Klaus P. Benedix, PhD*, Medical Office German Armed Forces,
Dachauerstr. 128, Munich, 85716 1, Germany; and Heike
Klotzbach, MD, PhD, Institute for Legal Medicine, Stiftsplatz 12,
Bonn, Germany 53111
After attending this presentation, attendees will have an overview
about the Mission of the German DVI-Team in Sri Lanka after the Tsunami
2004. This presentation will provide information about the situation in Sri
Lanka after the tsunami.
Sri Lanka was extensively devastated by the tsunami on December 26,
2004. Numerous German tourists were reported missing. A disaster victim
identification (DVI)-team consisting of three police officers, one forensic
odontologist, and one forensic pathologist The team, deployed by the
German Federal Crime Police Office (Bundeskriminalamt, BKA), was
later enlarged. The work was centred in Colombo, the capital of Sri Lanka.
An office with equipment for communication and data handling could be
adjusted in the German embassy. Permission to work in the mortuary of
the Judicial Medical Officer was obtained. Networking with the DVIteams of the other nations such as Austria, Denmark, France, Great Britain,
Japan, Holland, and Norway was mandatory. International standards
following the Interpol victim identification report were constituted;
multinational teams were working together. The identifications were
mainly based on dental findings or on results of DNA-examination
performed in Austria.
When the mission was completed at February 25th, 2005, no more
German citizen was reported missing in Sri Lanka. The success of this
extraordinary and challenging mission was based on the gracious support
of the local authorities and the commitment of each member of the
multidisciplinary teams of all the different nations working together for a
common purpose.
Dental Identification, Tsunami, German DVI Team
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Thai Tsunami - Lessons for DVI Managers

Russell C. Lain, BDS*, Sydney Dental Hospital, 2 Chalmers Street,
Surry Hills, Sydney, New South Wales 2010, Australia

* Presenting Author

The goals of this presentation are to increase understanding of
unfamiliar aspects of DVI in an offshore situation and to provide strategies
and tools to implement this increased awareness.
This presentation will demonstrate enhanced analysis of issues that
will allow increased understanding of specific aspects of DVI management
in mass casualty incidents offshore. This is aimed at facilitating cooperation at an international level and contributing to efficient and timely
return of accurately identified human remains to families.
The Disaster Victim Identification (DVI) operation in response to the
Boxing Day Tsunami or Thai Tsunami on the south west coast of Thailand
on December 26 2004 is examined. Four issues that inform planning
decisions for DVI managers of future incidents of this scale are discussed.
These are cultural, jurisdictional, credentialing and the relative rates of
identification between standalone methods of identification.
Cultural: This event took place in the Kingdom of Thailand. All DVI
workers were guests of the Thai people. A sensitivity to Buddhist and Thai
cultural issues needed to be maintained and incorporated at all levels of
DVI activity. This sensitivity informed an understanding of such issues as:
the role of monks; the reluctance to allow transport of bodies from one
province to another across a waterway; apparently differing command and
loyalty relationships within the Royal Thai Police in different provinces;
the timing of the response during a national election; mortuary practices of
one nation being offensive to many others; the inappropriate display of the
national flag of one nation; and the constant awareness by Thai officials
that the number of Thai citizens identified was miniscule in comparison to
the numbers of foreigners identified.
Jurisdictional: The host country has jurisdiction. DVI managers need
to be aware of the authority of people with whom they are dealing. The
relative authority of army, police and executive branch of government may
not be the same as that to which they are accustomed; it may not be the
same in different parts of the country, and it may change during the process.
These factors impact on the ability of DVI managers to both gain the
necessary approval for actions and to successfully implement those
actions.
Clear chain of command needs to be established and maintained.
To this end it is proposed that the positions of Fingerprint DVI Coordinator, Odontology DVI Co-ordinator and Molecular Biology DVI Coordinator be established in early days of the response. These personnel
would report to and liaise with the DVI Commander. They would have
authority for and be responsible for establishing and ensuring adherence to
Standard Operating Procedures; for keeping senior management informed;
orientation, credentialing and welfare of incoming experts; and relations
with local experts. This authority must necessarily include the authority to
recommend exclusion of personnel from the operation.
Credentialing: Team leaders of the disciplines need to exercise a
rigorous vetting, credentialing and orientation process. Personnel may be
sent to the operational theater for all kinds of reasons: rank, seniority,
academic status rather than field expertise; because some nations feel that
the number of their experts involved should be proportional to the number
of “their” victims; because they were “ good at computers” in a DVI
operation where the scale necessitated electronic data storage and
management; or in the belief that this could be used as a training exercise.
This process could unavoidably be perceived as confrontational and
embarrassing.. Credentialing needs to be firm in principle and flexible in
execution and can be managed with sensitivity. The approach is based
primarily on placing experienced personnel with those less experienced,
and mixing the international teams. The jurisdictional issue is relevant
here, in that the DVI Co-ordinator for each specialty must have the
authority to drive the credentialing.
Relative Rates of Identification Between Standalone Methods of
Identification: Experience in the response to the Thai Tsunami and indeed
the Bali bombings – a more likely scenario in a terrorist attack and where
fragmentation was considerable - has shown that the early identifications
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will be on a dental basis. Fingerprints may well soon contribute
significantly to numbers of identifications. Molecular biology, while an
invaluable tool, by its nature takes significant time to set up in terms of
postmortem and antemortem sampling; choice of laboratories; decisions on
statistical boundaries, storage and transport issues and funding.
Consequently, after an assessment of the features particular to any
mass casualty incident, staffing and equipment decisions should reflect this
relativity, and should support the appropriate specialist teams as their
efficacy changes during the evolution of the DVI process.
Thai Tsunami, DVI, Cultural Issues
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WinID 3 Training for Dental Disaster
Team Members Utilizing PowerPoint
Presentation Modules

Richard M. Scanlon, DMD, 27 Sandy Lane, Suite 206, Lewistown, PA
17044; and John M. Carson, DDS*, Office of the Chief Medical
Examiner, 3132 Collins Ferry Road, Morgantown, WV 26505
Attendees will learn about a program to effectively, yet at low cost
train disaster team forensic odontologists in the use of WinID 3. This
presentation will provide an effective and low cost program to train
essential WinID 3 skill to forensic odontologists who are members of a
disaster dental team
WinID 3 a computer based program facilitating the comparison of
antemortem and postmortem dental records and radiographic images, and
has been used successfully in numerous mass fatality incidents by
odontologists providing dental identifications. With the advent of digital
radiology in disaster dental procedures, basic and advanced WinID 3 skills
will be a required skill for many, if not all odontologists on dental disaster
teams.
While WinID 3 skills are not difficult to learn, few forensic
odontologists use these skills on a regular basis, and therefore require initial
and remedial training to maintain a level of adequate WinID 3 proficiency.
The presented program will demonstrate how PowerPoint training
modules developed by the author can facilitate the initial and remedial
WinID 3 training of forensic odontologists, to a level of proficiency
required for members of a dental disaster team. The presented training
modules accomplish this critical learning task through a low cost, yet
effective program of individual home study and regular review.
WinID 3, Forensic Odontology, Disaster Identification
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Bite Mark Research – Antemortem
and Postmortem Bite Marks

Robert B.J. Dorion, BSC, DDS*, 1 Place Ville-Marie, Suite 11238,
Montreal, Quebec H3B 3Y1, Canada; Sylvain Laforte, DDS*, 5773
Bannantyne, Verdun, QC H4H 1H2, Canada; Marie-Josee Perron, DDS*,
530 Des Songes, Laval, QC H7A 3Y4, Canada; and Michele Nielsen, DDS*,
12633 No. 2 Road, Apartment 116, Richmond, BC V7E 6N5, Canada
This presentation will demonstrate new technique of excising skin
(Dorion - Type 5) and making attendees aware of some of the factors
influencing bite mark analysis.
Module 5 is a bite mark practicum for McGill University’s Faculty of
Dentistry and the Laboratoire de sciences judiciaires et de médecine légale
(LSJML) forensic dentistry web course.
The Laboratoire de sciences judiciaires et de médecine légale
(LSJML) and McGill University’s Faculty of Dentistry collaborated in a
project for Module 5 where live piglets were bitten to study the influence
of various factors and cellular changes in tissues (1).
Human bite marks by means of mounted dental casts on a Vice-Grip
were inflicted at various intervals on piglets from 1 hour before to one hour
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after death.
This project included the use of videography, photography (color, IR,
UV, ALI), excision by a new technique (Dorion - type 5), transillumination,
tissue preservation and fixation.
Various factors including those attributed to the perpetrator, the
recipient, the recording, tissue preservation, extrinsic factors, transportation
and storage issues are discussed in relation to the project.
The various techniques utilized for bite mark comparison using
Photoshop are also demonstrated.
Reference:
(1) Dorion RBJ ed., Bite mark Evidence, Marcel Dekker, New York, 2004.
Bite Marks, Research, Experimental
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Factors Affecting Bite Mark Analysis

Robert B.J. Dorion, BSC, DDS*, 1 Place Ville-Marie, Suite 11238,
Montreal, Quebec H3B 3Y1, Canada; and Andre Lauzon, MD,
Laboratoire de Sciences Judiciaires et de Médecine Légale, Ministry of
Public Security for the Province of Quebec, 1701 Parthenais, 12th Floor,
Montreal, Quebec H2K 3S7, Canada
Attendees will learn about new research in the histopathology of bite
marks. This presentation will demonstrate a better method in timing injury
pattern (bite marks).
Documentation and interpretation of a bite mark is a complex subject
raising many questions. One such issue may pertain to the temporal
relation of the bite. Bite mark infliction may have occurred before, at the
time of, or after death.
The healing response to injury applies only to living tissue.
Conversely, bite mark injury occuring after death cannot produce this
response. Many variables impact the precision of such estimates (1).
One of the purposes of the study is to evaluate whether greater
precision on the timing of the injury can be estimated by analysis of the
different variables involved.
Bite marks were inflicted on anesthetized piglets that were eventually
euthanized. Mounted human adult dental casts were mounted on a Vicegrip and the bite marks produced at various intervals in vivo and
postmortem. The advantages and disadvantages of using different casts
materials are outlined.
The bite marks were analysed for factors including: color changes,
distortion, indentation of the epidermis, hair, tissue crushing, variables of
skin tissue thickness, abrasions, contusions, laceration, positional
relationships, gravitational influence, intradermal capillary hemorrhages,
lividity, antemortem and postmortem cellular damage, temporal changes
and content.
The bite marks were photographed, bite mark impressions taken, the
samples excised, transilluminated, fixed and analyzed for histopathological
changes.
The results of the findings are described and discussed.
Reference:
(1) Dorion RBJ ed., Bite Mark Evidence, Marcel Dekker, New York, 2004.
Bite Marks, Research, Timing of Injury
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The Significance of Intercanine Distance
in Bite Mark Analysis: A Critical Analysis
of Juvenile vs. Adult Dimensions

John J. Giordano, DMD*, 255 Park Avenue, Suite 904, Worcester, MA
01609; and David R. Senn, DDS, Bruce A. Schrader, DDS, and Paula C.
Brumit, DDS, Center for Education and Research in Forensics,
University of Texas Health Science Center, San Antonio Dental School,
Mail Code 7919, 7703 Floyd Curl Drive, San Antonio, TX 78229-3900
* Presenting Author

The goal of this presentation is to demonstrate the importance of
scientific study and careful analysis of features used in bite mark analysis.
Assumptions that seem to be obvious may lead investigators to make
erroneous assumptions. This information may be used by medical
examiners, forensic odontologists, or other investigators to assist in the
identification of the correct perpetrator, adult or juvenile, of human bite
marks. It is the hope of the author that the study will incite further research
and analysis into this subject matter.
This presentation will impact the forensic community and/or
humanity by providing information to medical examiners, forensic
odontologists, or other investigators to assist in the identification of the
correct perpetrator adult or juvenile, of human bite marks.
The purpose of this paper is to collect data on the intercanine widths
of children from age 3 to 18 and to compare that data to previously
collected data from known adult populations. The authors’ intent is to
examine the reliability and validity of distinguishing adult from juvenile
bite marks using metric analysis in general and intercanine dimension
specifically.
Background Information: It is perhaps an intuitive assumption that
adult arches and adult intercanine dimensions are larger than their juvenile
analogues. Dental arch size is one of the primary considerations in
evaluating a bite mark injury on human skin. However, using metric
analysis of arch size or intercanine dimension as the sole determinant may
lead to false conclusions in considering possible perpetrators.
There has been little research done since 1976 in analysis of dental
arch form, specifically inter-canine distance in children. A study done at
the Center for Human Growth and Development at The University of
Michigan in 1976 has served as the foundation upon which standards in
juvenile arch form are relied upon for orthodontic treatment. This study
sampled 208 children from ages 3 to 18 with equal percentage of males to
females. Extensive analyses of subject casts were preformed to aid the
orthodontic investigators to formulate statistical measurements of
development. Forensic Odontologists have not universally applied those
measurements or standards in their analysis of bite marks. There are no
recent studies in the forensic literature noted that examine the question of
the intercanine dimensions of children as compared to adults.
Dorion states in bite mark Evidence (2004, Marcel Dekker Ltd) that
the upper arch has an average intercuspid distance of 32.3mm to 33.6mm,
and the mandibular intercuspid distance averages 25mm to 33.0mm in the
adult population. He further states that the difference between males and
females averaged 1.6mm for the maxilla and 1.0mm for the mandibular
with considerable overlap. In children he states the mean maxillary
intercuspid distance measures 28 – 29mm from ages 3 to 6, and the
respective mandibular intercuspid distance is 22.6 mm. Given that canines
are often a distinctive feature in bite mark analysis a larger study should be
initiated which would allow conclusions to be made comparing juvenile to
adult patterns.
Hypothesis: Comprehensive analysis of the variability in arch size
and intercanine dimension will show that there is a statistically significant
difference between the arches and intercanine distance of children and
adults. The null hypothesis is, of course, that there is not a statistically
significant difference.
Methods and Materials: Arch size and intercanine dimension
information was collected from juveniles between the ages of three years
and eighteen years old. Data was collected from private patients in general
dentistry, pediatric dentistry and orthodontic practices. Data was also
collected from orthodontic pre and post treatment diagnostic casts. The
information was collected in one of two ways. 1. The fabrication of “wax
exemplars” directly from the subject’s mouths. These wax exemplars were
then scanned and analyzed. 2. Pre and post treatment orthodontic models
were scanned and analyzed. Both were analyzed using Adobe Photoshop

* Presenting Author

7.0. All personal information was redacted except age, race and gender.
Results: The results of this study demonstrate the importance of
scientific study and careful analysis of features used in bite mark analysis.
Assumptions that seem to be obvious may lead investigators to make
erroneous assumptions. This information may be used by medical
examiners, forensic odontologists, or other investigators to assist in the
identification of the correct perpetrator adult or juvenile, of human bite
marks.
Forensic Odontology, Bite mark Analysis, Human Bite Mark
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Child Abuse: A Pediatric Perpetrator

Gregory T. Dickinson, MS, DDS*, 1851 Arlington Street, Suite 103,
Sarasota, FL 34239
After attending this presentation, attendees will understand the
dynamics of various types of pediatric bite marks and the resultant
characteristic wound patterns. This presentation will familarize practioners
with the recognation of rarely documented pediatric bite marks on human
skin.
Human bite marks are not uncommon in sexual assaults and/or
homicides. Bite marks on human skin are pattern injuries, usually in a
double arch pattern. They have class characteristics that identify them as
human bite marks, and individual characteristics that can relate to an
individual dentition. The individual characteristics may be analyzed to
include by points of concordance or exclude by dissimilarities the identity
of the perpetrator. The accuracy of these conclusions are influenced by
many factors, i.e. clarity of the bite mark, accuracy of the photographs
(focus, scale, light source) and age of the bite mark.
It is quite uncommon to see bite marks inflicted by the pediatric age
group.
On May 5th, 1999, I was asked by our Child Protection Team to
evaluate what appeared to be human bite marks on a young child. On May
6th, I examined and extensively photographed one Brittany G.; a cheerful,
active 14-month old girl. Present were her mother Gail, Katherine Keeley,
MD, Sarah Crane of the Child Protection Agency, and Glori Enzor, DDS.
Brittany resides with her single mom in Arcadia, Florida, in rural
DeSoto County. She had been dropped at her babysitter’s home at 8 a.m.
and her mom, upon picking her up at noon after her work, noticed the bite
marks and called authorities. Only Brittany, the babysitter, and the sitter’s
2-year-old son were present in the house during those hours.
The bite marks were documented with and without an ABFO #2 scale.
Slides, color and black and white photos were made using Kodak T-Max
400, Kodak Tri-Max 400, Kodak Elite 400, and Kodak Gold 200 film.
There are a total of 19 bite marks: one on the left face; two on the
posterior shoulder; two on the right arm and forearm; eight on the back; two
on the right buttock; two on the left buttock.
The arch form and measurements indicated that these were made by a
deciduous dentition.
The bite marks were forceful enough to cause both abrasions and
contusions. All appeared to be in a similar stage of healing. Nine of the
bite marks appeared to be double bite patterns. This occurs when two bites
are inflicted very quickly in the same location, or the skin slips and the teeth
quickly contact a second time.
The bite marks on the buttocks could not have been inflicted through
a diaper. Brittany’s mom stated that to her knowledge, Brittany did not in
the past remove her own diaper.
No exemplars or interviews were made of the 2-year-old son.
Unfortunately, due to funding constraints or inertia, to my knowledge
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there has been no follow-up on this case.
Quoted from the report, the facts of the number and force of the bites,
in addition to the probable removal of Brittany’s diaper, certainly raises
warning flags. The suspected biter should be carefully followed for further
aberrant behavior, with intervention and counseling should the facts so
warrant.
Child Abuse, Bite Marks, Pediatric

F32 Development and Validation of a Human
Bite Mark Severity and Significance Scale
Iain Pretty, DDS, PhD*, Manchester University Dental School and
Hospital, Dental Health Unit, 3A Skelton House, Lloyd Street North,
Manchester Science Park, Manchester, M15 6SH, United Kingdom; and
Rachel C. Hall, BDS, PhD, Sheffield Dental School, School of Clinical
Dentistry, Claremount Crescent, Sheffield, S10 2TA, United Kingdom
After attending this presentation, attendees will understand the need for
assessment of bite injuries for their severity and significance and that severity
is linked to forensic significance. That bite marks with poor significance
should be treated with caution when considering analysis
Numerous methods for describing bite marks have been suggested.
Common methods include the use of descriptors for the severity of the injury,
the location of the injury or the presence of gross, class or unique
characteristics. However, there is no universally accepted means of
describing bite injuries and hence communication between professionals
dealing with such injuries is complicated. A review of the literature found no
studies that examined the use of such an index, or any attempts to characterize
any bite mark descriptors by means of reliability and validity testing.
There is a clear link between the severity of a bite injury at presentation
and its forensic significance. For example, a bite injury that presents as a
diffuse, non-discrete bruise is unlikely to possess unique characteristics
suitable for analysis resulting in the positive identification of the perpetrator.
However, on the other end of the severity spectrum, very aggressive, avulsive
injuries are frequently poor candidates for analysis. A combination of factors
including the loss of tissue, tearing and distortion of wound margins and the
need for urgent medical treatment generally render such injuries poor
candidates for analysis. Bite injuries that present in the middle of these
extremes, i.e., injuries made up of discrete, individual bruises, small
abrasions and lacerations frequently and considered by odontologists to
present the highest level of significance and many will enable the exclusion

and inclusion of potential suspects.
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A novel index, relating severity to forensic significance was developed.
See scale at end of this abstract A text version and accompanying visual
index were produced and distributed (via the web) to three groups;
odontologists, forensic pathologists and police officers. A total of 35 bite
marks were assessed and rated using the new index. Intra-class correlation
co-efficients (ICC) were used to analyse the agreement data both between
and within groups and individuals. ICCs demonstrated a high level of intraoperator and inter-operator reliability. Weighted kappa scores ranged from
0.89 to 0.93 for inter-examiner agreement and 0.90 and 0.98 for intraexaminer agreement. There were no statistically significant differences
between the three groups of professionals suggesting that the new scale is
both a valid and reliable means of reporting bite marks between
professionals.
The proposed bite mark scale.
Bite Marks, Significance, Severity
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Bite Mark Comparison and Analysis
Using Image Perception Technology

Bram van der Velden, DDS*, Mark Spiessens, DDS, and Guy Willems, PhD,
Katholieke Universiteit Leuven, School of Dentistry, Oral Pathology and
Maxillofacial Surgery Department, Forensic Odontology, Kapucijnenvoer 7,
Leuven, B-3000, Belgium
A new approach to bite mark analysis will show how a more detailed
and thus less error prone image can be achieved using image perception
technology and showing a method of visualising more detail in bite mark
photographs, making a more accurate comparison of a bite mark and a
suspect’s dentition possible.
Method: A photograph of a bite mark is opened with the image
perception software, and a region of interest (ROI) is then selected. After
such selection, one can add colour to different greyscale areas of the image.
The assigning of selected colours to levels of grey values enables the
forensic odontologist to select regions with similar grey values or to
enhance subtle differences of grey values in the picture. The human eye
can only distinguish about 30 shades of grey in a monochrome image, but
it can distinguish hundreds of different colours. This will make it easier to
establish which regions of pixel intensity are part of the bite mark and
which are not. By omitting certain areas of pixel intensity, it is possible to
isolate the region of the image which shows the bite mark. A satisfactory
detailed image of the bite mark is produced. The resolution of the image is
then altered to be compatible with the resolution of the original photograph.
Most bite mark images are scanned at 300dpi. Part of the ABFO No.2 scale
has to be visible to accommodate the placement of the image over the
original photograph with 100% exactitude. The coloured image of the bite
mark is now layered over the original bite mark photograph using
Photoshop® of Adobe Systems®.
The opacity of individual layers can be increased or decreased
according to the requirements of the forensic odontologist. The enhanced
image can now be used to accommodate an overlay of the suspected biter’s
dentition. Both hollow and compound overlays can be used, depending on
the amount of incisal detail. With this improved degree of information, it
is not uncommon to distinguish aspects previously invisible. With image
perception software (Forensic IQ, LumenIQ Inc., Bellingham, WA, USA)
it is also possible to turn a 2D picture into a 3D surface object. Different
pixel intensities are turned into different surface heights, yielding additional
information contained in 256 intensity values. These 3D images can be
freely moved, rotated, or zoomed to any specific region of interest.
The forensic odontologist is now able to combine the information of
the 2D and pseudo-3D images to investigate the bite mark and establish its
origin with a higher degree of certainty.
Conclusion: Human bite mark analysis is by far the most demanding
and complicated part of forensic dentistry. There is no dependable way of
stating that one or more tooth marks seen in a wound are irrefutably unique
to just one person in the population. Bite mark distortion through skin
elasticity, anatomical location, and body positioning is a recurring problem.
* Presenting Author

However, with the help of image perception technology it is possible to
visualise more details in a bite mark photograph. The availability of
additional colouring of selected areas with similar intensity values as well
as rendering 2D photographs as pseudo 3-D images will enable the
researcher to analyse the image more extensively and come to a more
accurate conclusion regarding the source of the bite. However, bite mark
analysis alone should not be allowed to lead to a guilty verdict, but it will
offer the opportunity to exclude a suspect from a crime when the data do
not correspond.

Medicolegal death investigators and medical examiners should
consider using a forensic odontologist for pattern injury analysis.
Pattern Injury Analysis, Toolmark Analysis, Forensic Odontology

Bite Marks, Image Perception Technology, Overlay Comparison
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How to Make a Good Impression Polyurethane and Pattern Injury Analysis

Kenneth Cohrn, DDS* and Julia Martin, MD, Medical Examiner’s Office,
District Five, 809 Pine Street, Leesburg, FL 34748
After attending this presentation, attendees will understand the
utilization of forensic odontology methods and procedures in pattern injury
analysis for medical examiner’s and investigators.
This presentation will impact the forensic community and/or
humanity by demonstrating how forensic ododntology methods and
materials in select toolmark and pattern injury can provides an over-looked
investigative tool in death investigation. The techniques used in bite mark
analysis, including dental impressions, diagnostic models and digital
photography, can be applied to various other toolmark and pattern injuries.
This presentation will present an overlooked diagnostic tool to assist
the medical examiner and law enforcement in death investigation involving
select blunt and sharp force pattern injury analysis. Evaluation and
preservation of the wound pattern can be beneficial in determining the
implement used. The authors will present a case study involving blunt
force trauma resulting in several well-defined pattern injuries. Using
materials and methods common to forensic odontology, a permanent record
of the pattern injury was made and digital photographic documentation was
collected.
In November 2004, the Medical Examiner’s office was called to
investigate a police involved death of a white male who had been evading
pursuit by law enforcement. The suspect sustained multiple dog bites and
the forensic odontologist was requested to assist in the investigation. In
addition to the multiple bite marks on the extremities and head, there were
several well-defined pattern injuries on the left temporal region of the scalp.
Utilizing a vinyl polysiloxane impression material an extremely accurate
impression was made of the pattern injury. In addition, using the same
dental material, an impression was made of the object suspected to have
caused the injury. The impressions were cast in polyurethane polymer to
create a three-dimensional duplicate of the pattern injury and surrounding
tissue. Digital color photographs were taken of both the pattern injury and
suspected object using a Konica-Minolta 8-megapixal digital camera. The
images were downloaded into Adobe Photoshop™ v7.0 and made life-size
for metric analysis and comparison purposes. Utilizing the dental
impressions, urethane models and digital images, the pattern on the scalp
was determined to match that of the base of a radio collected at the scene.
This case clearly illustrates how investigators and medical examiner
can utilize a forensic odontologist and dental procedures to investigate
pattern injuries. The urethane models provide a virtually indestructible
record of the pattern injury while Photoshop™ provides for metric analysis.
With the exception of teeth and oral structures, the odontologist is not an
expert in toolmark analysis. However, the odontologist can provide
technical expertise and methodology for evidence collection in pattern
injuries.
* Presenting Author
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Non-Sexual Biting During Sexual Assault:
A Comparison of Two Cases

Bruce R. Wiley, DMD*, Greybull Dental Clinic, PO Box 206, Greybull,
WY 82426
The goal of this paper is to show the comparison of what is traditionally
considered non-sexual biting in two separate sexual assault cases.
This presentation will impact the forensic community by demonstrating
how “sexual” biting is usually categorized as those bite marks which are
found on the breasts, buttocks and/or genitals in heterosexual assault cases.
“Non-sexual” bites are often on the shoulders, abdomen, and thighs as
compared in these two cases.
“Sexual” biting is usually categorized as those bite marks which are
found on the breasts, buttocks and/or genitals. In the following two sexual
assault cases the bite marks were of a more “nonsexual” nature in their
location.
In October 1996 a party was held on the campus of Northwestern
University in Powell, Wyoming. Many of the students admitted to the
consumption of alcoholic beverages prior to the commencement of the dance.
According to witnesses, Levi Collen and his date were no exception. They
were both seen leaving the dance shortly after it began.
Levi Collen returned to his dormitory room, reportedly spattered with
blood, at approximately 1: 00am. Following several fabricated alibis, Collen
admitted that he had taken his date to Polecat bench on the outskirts of
Powell. The area is reported to be a popular hangout for underage partying
and other lascivious behavior.
Mr.Collen initially reported that following consensual sex in the
passenger seat of his Pontiac Grand Prix, his date got out of the vehicle to
urinate. He decided to do the same on the driver’s side of the car. While he
was relieving himself he claimed that this 115-pound female rushed toward
him and hit him on the head with a Coor’s Lite bottle. She then allegedly
started “pinching” him on the neck to the point that he reportedly feared for
his life. He said that he then returned to his vehicle, retrieved a knife from
the glove compartment, and stabbed her in self-defense.
According to the autopsy report, during Collen’s period of “defending
himself” the victim was apparently stripped of her clothing, sexually
assaulted, bitten at least six times on the face, left arm, and inner right thigh,
and stabbed about the face and neck approximately twenty times.
In July 2004 the victim of the second case was allegedly drinking at a
bar in Cody, Wyoming. Prior to the closing of the bar for the night, she struck
up a conversation with one of three men who were partying together.
Apparently, she liked one of the men and gave him her address and phone
number. She proceeded to her home in hopes that the one young man would
follow. He did go to her house, but also brought his two friends. The man
with whom she was enamored had what was reported by all parties as
consensual sex. The details of what followed were apparently somewhat
blurred by the effects of the alcohol.
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The lady states that one of the other three started to have intercourse
with her and she told him that she wanted him to stop. During that period he
allegedly bit her above her left breast on her chest. He then moved his head
to a position between her legs and bit her severely just below the umbilicus.
He then bit her several times on the inside of her left thigh hard enough to
cause extensive bruising. She claims that she continued to yell at him to stop,
but her pleas went unanswered.
Both victims were sexually assaulted but all of the bite marks were
observed to be on “non-sexual” areas of the body. No bite marks were found
on either of the women on the breasts, buttocks, or genital areas. Mr.Collen
was known to have a history of biting women in previous cases. The
perpetrator in the latest incident apparently has no history of sexual assault or
battery. However, one of his friends said that the biter was “always shy
around women” and was surprised that he bit her that hard.
It would be an interesting and possibly helpful project to accumulate
more cases of this type to evaluate the perpetrators and the details of the
crimes committed.
Bite Marks, Sexual Assault, Homicide
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Age Dating Dental Enamel
With Bomb-Pulse Radiocarbon

Bruce A. Buchholz, PhD*, Lawrence Livermore National Laboratory,
Mail Stop L-397, PO Box 808, Livermore, CA 94551; and Kirsty L.
Spalding, PhD, Karolinska Institute, Department of Cell & Molecular
Biology, SE-171, Stockholm, 77, Sweden; and Lars-Erik Bergman, MD,
and Henrik Druid, MD, and Jonas Frisen, MD, PhD, Karolinska
Institute, Department of Forensic Medicine, SE-171, Stockholm, 77,
Sweden
After attending this presentation, attendees will understand how
biological samples produced in the past 50 years can be dated using the
radiocarbon bomb-pulse. Specifically, they will learn how the 14C content
of dental enamel can be used to determine year of birth of persons born
after 1950.
This presentation will demonstrating how the analysis of dental
enamel for radiocarbon (14C) is a new tool for narrowing the identification
skeletal remains. The 14C content of dental enamel is an excellent
chronometer of date of birth for people born since 1950. Persons born prior
to 1940 do not have any bomb-pulse carbon in their enamel.
Background: Determining the age of an individual is an important
step in identification and a common challenge in forensic medicine. Age
determination can be performed with high precision up to adolescence by
analysis of dentition, but establishing the age of adults has remained
difficult. The enamel of individual permanent teeth is formed at distinct,
well-characterized time points during childhood. After being laid down,
there is no turnover of enamel, and the 14C concentration reflects the level
in the carbon sources at the time of enamel formation. Atmospheric testing
of nuclear weapons doubled the global 14CO2 level between 1950 and
1963. After adoption of the Partial Test Ban Treaty in 1963, the level of
atmospheric 14CO2 started to decrease exponentially with a mean life of
about 16 years due to transport into large carbon reservoirs such as the
oceans. The enhanced level of 14C worked its way up the food chain from
CO2 so that all living things are labeled with the pulse.
Material and methods: We measured the concentration of 14C in
tooth enamel from individual teeth and related it to the known
concentration in the atmosphere over time (1950 – present) to establish the
time of tooth formation. The dates were then used to estimate the year of
birth of the person. To this end, the crown of the tooth was cut away from
the root at the level of the cervical line. The crown was then immersed in
10N NaOH, before being placed in a water-bath sonicator. The enamel was
then washed with DDH2O and re-submersed in 10N NaOH every 24 hrs
for several days until only enamel remains. Samples were rinsed with
DDH2O and shipped overnight for isotope analysis. Upon arrival, enamel
samples were pretreated in 0.25N HCl for 10 minutes, rinsed 3 times with
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DDH2O and placed on a heating block at 95°C to dry overnight. Enamel
splits were hydrolyzed to CO2 in individual reaction chambers, evacuated,
heated and acidified with orthophosphoric acid at 90°C. The evolved CO2
was purified, trapped, and reduced to graphite in the presence of iron
catalyst in individual reactors. Graphite targets were measured for 14C
content by accelerator mass spectrometry (AMS).
Results: The technique matched 14C content in enamel to known age
to 1.6 ± 1.3 years in individual measurements. Much of the variability can
be attributed to inter-individual differences in tooth formation and possible
variations in carbon food sources at the time of enamel formation. Enamel
formed prior to 1950 contains no 14C elevation above atmosphere at the
time. Analyzing multiple teeth with different formation ages (e.g., incisor
and molar) from a single individual can place date of birth on the ascending
or descending side of the anthropogenic 14C spike and improve the
temporal precision.
Conclusion: AMS analysis of teeth offers a precise age determination
that can be applied in forensic casework, particularly to assist in
investigations of unidentified human cadavers.
Work was supported by the Human Frontiers Science Program and
performed in part under the auspices of the U.S. Department of Energy by
University of California, Lawrence Livermore National Laboratory under
contract W-7405-Eng-48.
Enamel, Radiocarbon, Dating
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Fractured Jaw, Lingual & Inferior
Alveolar Nerve Parasthesia: A Result
of Third Molar Extraction-An Interesting
Standard of Care Case

Richard R. Souviron, DDS*, 336 Alhambra Circle, Coral Gables, FL
33134; and Paula C. Brumit, DDS, 103 East Beltline, Suite H, Cedar
Hill, TX 75104
This case involves a standard of care issue in which an unusual
occurrence happens subsequent to the removal of a partially impacted
wisdom tooth. General dentists and plaintiff and defense attorneys will
learn that interpretation of the fact from plaintiff and defense point of views
can be markedly different. When the “common sense” standard as used by
the jury is applied, then the outcome will make sense. Dental practitioners
can learn that good record keeping, accurate x-rays and timely care will
result in prevention of a lawsuit and or a defendant verdict.
In November of 1998 Mr. Harvey goes to his general dentist, Dr. June,
for removal of wisdom tooth #32. A panoramic x-ray was taken, #32 was
removed and healing was uneventful.
In May of 2000 Mr. Harvey returns to Dr. June with pain in the #18
area. A periapical x-ray is taken, a diagnosis of pericoronitis with a mesial
periodontal pocket on #17, the treatment recommended was the removal of
#17. The post operative course was normal for three days at which time the
patient, Mr. Harvey, called with pain in the area of #17 extraction site. A
dry socket was diagnosed and was treated with proper medication. No xray was taken of the dry socket. Approximately two days later (over a
holiday weekend) Mr. Harvey calls Dr. June’s answering service, leaves a
message that he is in pain and that he thought he felt his jaw crack. He was
seen the following Tuesday morning, a panoramic x-ray was taken by Dr.
June and a diagnosis of fractured jaw was made. He was immediately
referred to an oral surgeon. Lingual and inferior alveolar nerve paresthesia
was diagnosed by the oral surgeon prior to his reduction of the fractured
jaw. The oral surgery consisted of both external and internal mandibular
fixation.
Mr. Harvey sues Dr. June stating in the initial complaint that there was
deviation from the standard of care in the following areas: 1) #17 was
extracted without a proper x-ray. 2) Excessive force was used in the
removal of #17 causing the fractured jaw. 3) The tooth was not sectioned
* Presenting Author

but should have been sectioned prior to its removal. 4) The lingual and
inferior alveolar nerve parasthesia was a result of improper surgical care by
Dr.June at the time of the removal of the tooth and or resulted from the
displaced mandibular fracture. 5) When he returned for the dry socket an
x-ray should have been taken of the area at that time.
In his deposition, Mr. Harvey stated that it took Dr. June
approximately 2 ½ hours for the removal of the wisdom tooth. The tooth
was delivered using forceps and elevator and was removed in one piece.
There was no fracture of the root of tooth #17. Mr. Harvey’s upper full
maxillary denture was not used in the treatment of the mandibular fracture.
The case was tried in circuit court with a six member jury panel. The
plaintiff’s expert was chairman of the Department of Oral Surgery of a
large teaching institution and testified that the standard of care was
breached because the tooth was not sectioned, the x-ray was improper, the
fracture occurred (hairline) at the time of the removal, excessive bone was
removed, the purchase point was too low on the tooth causing excessive
force which resulted in the fracture. He further stated that it was impossible
even for the best oral surgeon to have removed this tooth in 15 minutes as
described by Dr. June. Defense used a general dentist who testified that an
18 month old panoramic x-ray met the standard of care for the removal of
the wisdom tooth on a 38 year old adult that the tooth did not need to be
sectioned because it did not have divergent roots. The 15 minute removal
give or take a few minutes was reasonable because there was periodontal
involvement around tooth #17 and that the jaw fractured sometime after the
dry socket treatment was performed and prior to the emergency visit on
Tuesday morning following the holiday weekend. Both experts agreed that
the paresthesia that was present in the lip and tongue more likely than not
resulted at the time the mandibular fracture became displaced.
The jury returned a verdict in this case for the defendant dentist.
Parasthesia, Pericoronitis, Internal Mandibular Fixation
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Oral Lesions and Increased Risk
for HIV Infection Associated With
Methamphetamine Abuse

John D. McDowell, DDS*, and Marin E. McDowell, University of
Colorado School of Dentistry, PO Box 6508 Mail Stop F844, Room 130,
Aurora, CO 80045
After attending this presentation, attendees will be able to: 1. Identify
the common oral signs and symptoms of methamphetamine abuse, 2.
Identify the behaviors associated with methamphetamine abuse that place
the individual at risk for HIV infection, and 3. Identify the common
oral/perioral opportunistic infections and malignancies associated with
HIV infection.
This presentation will impact the forensic community by showing
attendees how to identify the oral signs/symptoms of methamphetamine
abuse and recognize that this behavior places the individual at risk for HIV
infection.
Methamphetamine abuse is rapidly increasing in the United States.
The most commonly available form of this illicit drug has been called
“crystal meth”, “crystal”, “tina”, “krank”, “tweak”, “ice” and simply
“meth”. This drug is widely reported to be easily available in the urban,
suburban and rural environments. Owing to the increasing availability of
methamphetamine, the addictive properties of the drug and the behaviors
associated with acquisition and use of the drug, many public health officials
and law enforcement agencies have described methamphetamine abuse as
a significant threat to the American public health and safety. In the
crystalline form, methamphetamine is a central nervous system stimulant
that is described as a “party drug” that can be injected, smoked, eaten,
inhaled or inserted anally. Although this drug is used by all ages, races,
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genders, socioeconomic groups, its use is not uncommon in young, urban
gay and bisexual men. Several lay and professional publications have
described methamphetamine as the illicit drug most often abused by urban
gay men. Anecdotal reports indicate that with “crystal meth” use there is
an increased need for frequent and urgent sexual activity and the ability to
have sexual relations for extended periods of time without ejaculation.
Because dentists are often the health care provider to diagnose and treat the
oral and perioral lesions associated with methamphetamine abuse and HIV
infection, this paper will review the most common oral lesions associated
with using “crystal meth”. These oral signs and symptoms include
oral/dental pain, xerostomia, rampart caries, fractured and missing teeth,
periodontal disease and mucositis. Additionally, the authors will present
data demonstrating how the use of “crystal meth” has been associated with
shared needles and unsafe sexual activities which place the user at
increased risk for HIV infection. A brief review of the common oral and
perioral opportunistic infections and malignancies associated with
HIV/AIDS will also be presented.
Oral Signs of Drug Abuse, Methamphetamine Abuse, HIV Infection
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Extraoral Skull Films Used
to Age Dental Injury

John D. McDowell, DDS, MS*, University of Colorado School of
Dentistry, PO Box 6508 Mail Stop F844, Room 130, Aurora, CO 80045
After attending this presentation, attendees will be able to: 1. List the
commonly used imaging modalities to assess maxillofacial injuries, 2. List
the radiographic features used to age maxillofacial injuries, 3. List the
changes to the dental pulpal structures that can be used to differentiate
between recent and distant trauma.
This presentation will providing understande of the changes that
might occur in the hard tissues of the maxillofacial useful in aging
dental/maxillofacial injuries.
Victims of significant oral and maxillofacial trauma are often
evaluated, stabilized and treated in the emergency department prior to
definitive treatment by dentists. Depending on the severity and location of
the injuries, health care providers will choose between a number of
different imaging modalities. In the emergency department, flat plane
extraoral skull films are often used to assess injuries to the maxillofacial
complex. When indicated, flat plan radiography can be supplemented with
computed tomography and magnetic resonance imaging to develop a final
diagnosis regarding hard and soft tissue injuries. Although skull films are
rapidly available and can be invaluable in assessing hard and soft tissue
injuries, these extraoral projections are not frequently used to assess trauma
to the dentition. A case will be presented wherein skull films were used to
diagnose and treat dental and soft tissue injuries resulting from a fight.
Following the fight, criminal assault charges were filed against one of the
combatants. A trial followed with the author presenting expert witness
testimony regarding aging of dental and alveolar injury patterns. This
presentation will provide information to the attendee regarding conclusions
that can be reasonably gleaned from evaluating skull films and intraoral
films and how that information can be conveyed to the trier of fact in either
civil or criminal cases.
Aging Maxillofacial Trauma, Internal Pulpal Resorption, Dental and
Alveolar Bone Trauma
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Key Principles of Dental Evidence
Processing Taught to Criminal
Justice Students

Judy Y. Marshall, DMD*, Marshall Family Dentistry, 3443 Tamiami
Trail, Suite F, Port Charlotte, FL 333952; and David A. Lounsbury, PhD,
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Florida Gulf Coast University, Division of Justice Studies, 10501 FGCU
Boulevard, South, Fort Myers, FL 33965
After attending this presentation, attendees will understand the
principles of forensic odontology taught to criminal justice students at
Florida Gulf Coast University. Emphasis is placed on a thorough
understanding of the techniques involved in the recognition,
documentation, collection, and preservation of dental evidence.
This presentation will impact the forensic community by
demonstrating the steps necessary for the processing of dental evidence
from recognition to interpretation. With this knowledge they will be able
to assess during which steps of dental evidence processing they desire the
consultation and involvement of the forensic odontologist.
By attending this presentation the participant will understand the
principles of forensic odontology taught to criminal justice students at
Florida Gulf Coast University. Emphasis is placed on a thorough
understanding of the techniques involved in the recognition,
documentation, collection and preservation of dental evidence. These steps
are prerequisites for the interpretation of dental evidence.
Recognition that evidence of dental origin may include bite marks,
saliva, or teeth is the first step in processing dental evidence. Saliva and
bite marks may be found on foodstuff, other inanimate objects, and/or the
victim. Several types of bite marks are presented utilizing the ABFO image
series and ABFO descriptive terms explained in the Manual of Forensic
Odontology, third edition. Alternate light sources, which may enhance the
detection of saliva and the photographing of bite marks, are discussed.
Principles of proper photographic documentation are discussed and
types of photographic distortions are reviewed. The photographic
technique of “splitting the bite” is demonstrated. The value of the ABFO#2
ruler in evaluating the presence or lack of photographic distortion and
analyzing dental evidence is stressed.
After proper documentation, evidence must be collected and
preserved. The double swab technique as originally described by Dr.David
Sweet et.al., is taught as the preferred swabbing method for DNA
sampling.(1) A sample collection kit commonly used in Florida is utilized
in the swabbing demonstration.
While the preservation of most inanimate objects is fairly straight
forward, the preservation of food, the preservation of the three
dimensional aspects of bite marks, and the preservation of the cutaneous
human bite marks found on deceased victims are more specialized. Only
the impression technique for the preservation of the three dimensionality of
bite marks is included in this presentation.
Commonly a forensic odontologist is consulted regarding a case
involving dental bite marks when a suspect is in custody and processing of
the suspect’s dental evidence is requested. Then the forensic odontologist
performs a comparative analysis of the suspect’s evidence to the crime
scene evidence. Using Adobe Photoshop™ crime scene photographs are
rotated, cropped, and sized to actual life size. The suspect’s models, wax
exemplars, and acetate overlays are compared to the crime scene evidence.
After analysis is completed the forensic odontologist can render and expert
opinion regarding the evidence.
Reference:
(1) Sweet D, Lorente M, Lorente JA, Valenzuela A, Villanueva E, An
improved method to recover saliva from human skin: the double swab
technique. J Forensic Sci 1997;42(2): 320-2
Dental Evidence Processing, Forensic Odontology, Bite Marks
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A Field Guide to the Anthropology of
the Skull for Forensic Investigators

Paula C. Brumit, DDS, Bruce A. Schrader, DDS*, and David R. Senn, DDS,
Center for Education and Research in Forensics, 7703 Floyd Curl Drive,
Mail Code 7919, San Antonio, TX 78229; and Adam J. Freeman, DDS*,
Westport Dental Associates, 22 Imperial Avenue, Wesport, CT 06880
After attending this presentation, attendees will understand a “user
friendly” field-guide for anthropologic analysis of the skull is a valuable
tool for the forensic investigation especially when no forensic
anthropologist is available for the investigation. The use of the guide is
intended to enhance the working relationship between disciplines and to
give other forensic investigators a greater appreciation for the role that
forensic anthropology plays in the identification process.
Objective: 1) To review and photograph specimens in the Robert J.
Terry Collection and selected skulls from other collections located in the
Museum of Natural History at the Smithsonian Institution. These skulls
were examined for information relative to morphological variations of the
skulls that give clues to their age, ancestry, and sex. 2) To place those
criteria most commonly cited in the literature in a field guide to aid forensic
investigators in determining age, race, and sex in identification cases. 3)
This field-guide is a follow-up of the study presented by Brumit, Senn, and
Alder in 2001.
Method: Selected skulls were examined and digitally photographed.
The Terry Collection consists of 1728 specimens of known age, sex, ethnic
origin, and cause of death. These specimens were collected between 1915
and 1967 by Dr.Robert J. Terry and Dr.Mildred Trotter of Washington
University Medical School, St. Louis, MO. The study was augmented with
skulls from other Smithsonian collections as the Terry Collection contained
few Mongoloid specimens.
The field-guide is a distillation of “non-metric” methods of evaluation
of the skull. These methods are preferred to a “metric” analysis because
they do not require delicate or expensive laboratory equipment and can be
accomplished rapidly while assessing many different features. The guide
contains key elements for determining age, race and sex in the
identification process. All of these anatomical landmarks are found in
existing published anthropology works. Determining the biological profile
of a decedent is one of the tasks of the forensic team. Correctly assessing
the skeleton in the areas of race, sex and age will increase the probability
of a positive identification. A “user friendly” field-guide for anthropologic
analysis of the skull in these categories is a valuable tool for the forensic
investigation especially when no forensic anthropologist is available to the
investigation. The use of the guide is intended to enhance the working
relationship between disciplines and to give other forensic investigators a
greater appreciation for the role that Forensic Anthropology plays in the
identification process.
Race: The anthropology sources indicate that there is a significant
difference between the skulls of: 1) European (Caucasoid), 2) Asian,
Hispanic, Native American (Mongoloid), and 3) African/African American
(Negroid) groups. The morphology of one or two skeletal landmarks is not
enough to make these determinations. Although morphological and/or size
differences exist between the racial groups in certain anatomical markers,
the patterns of these characteristics do not significantly differ between the
sexes or between individuals of certain ages.
Age: In early development of the skeleton, when most growth is
taking place, it is relatively easy to estimate age by dental development.
Once the second permanent molars are fully formed development of the
third molars or wisdom teeth may be used to estimate age. Current
methods of estimating age by third molar development are complicated by
the use of linear rather than sigmoid progression in statistical analysis. This
limitation is especially significant during the early teen years and less so
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around the important legal age of 18. After about age 18, the skull is less
helpful and age estimation is most accurately reflected by features seen in
the post-cranial skeleton. When growth is complete, estimating age is more
difficult due to the variable and subtle changes that take place in the adult
skeleton.
Sex: Various studies have attempted to differentiate between male
and female based upon size differences, males being larger than females.
The idea that the cortical bone in the skeletal morphology of males is
thicker and individual bones heavier and much larger is commonly held.
Also areas where muscle attaches to bone are more pronounced in males.
Areas such as the mastoid process, the angle of the mandible, inferior angle
of the zygomatic arch and the temporal lines tend to be better defined in
males. By comparison, females tend to have higher and more rounded
orbits with thinner zygomatic arches and supraorbital areas. The female is
also expected to have more vertically aligned frontal bones.
It is important to remember that more than one anatomical
characteristic is required to support an accurate estimation or determination
of age, sex, or race. Forensic scientists must use all available features and
techniques before reaching a conclusion. Identification accuracy is
enhanced by the use of multiple analysis techniques.

outcomes. It is very difficult for French dentists to accept this responsibility
if the crown or dental jewellery is not fabricated in the traditional dental
laboratories, but by private manufacturers making cosmetic, non-medical
products without any obligation of authenticity of materials. To the French
dentist, it may seem easier and less dangerous to refuse their patients who
request the placement of these crowns or dental jewels. However, their nondentist competitors provide and advertise these services and are quite free to
use publicity campaigns and promotional sales that are forbidden to the
dentists by their professional regulatory ethics. One factor for both French
and American dentists to consider in deciding whether to provide nontherapeutic dental treatment is the risk of not meeting the higher expectation
of patients, and might cause them to leave the dental practice entirely. On the
other hand, if patients seek the services of a non-dentist to provide these
services, the procedures might be provided in unsanitary conditions that
could have long-term effects on a patient’s general health.
During the presentation, regulations and ethics governing French and
American dentists choosing to provide cosmetic dentistry will be reviewed.
Also explored will be factors influencing both French and American dentists
in their decisions to participate, or to not participate, in providing purely
elective non-therapeutic treatments.

Forensic Anthropology, Forensic Odontology, Identification

Forensic Sciences, Cosmetic Odontology, Dental Jurisprudence
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Cosmetic Odontology and the Law

Anne A. Becart, DDS, PhD*, Institut de Médecine Légale, Faculté de
Médecine, Place de Verdun, Lille, 59000, France; Veronique Delattre, DDS,
University of Texas, 6516 John Freeman Avenue, Houston, TX 77030; and
Gilles Tournel, MD, Benoit Delattre, DDS, Valéry Hedouin, MD, PhD, and
Didier Gosset, MD, PhD, Institut de Médecine Légale, Faculté de
Médecine, Place de Verdun, Lille, 59000, France
The goal of this presentation is to provide information about the current
state of affairs regarding non-therapeutic cosmetic dental treatments in
France and United States and to compare and contrast the professional
regulations specific to both countries.
This presentation will impact the forensic community and/or humanity
by demonstrating how certain cosmetic treatments discovered during dental
autopsies are the result of treatment of a non-licensed individual and will
involve a problem when requesting the dental records to aid in identification.
This presentation will impact the forensic community by providing
insight into whether certain cosmetic dental treatments discovered during
dental autopsies are the result of treatment by a licensed dentist, or that of a
non-licensed individual. This information will be helpful when requesting
dental records to aid in the dental identification of unknown persons.
The decision to provide elective cosmetic dentistry involves many legal
and professional responsibilities and obligations on the part of the
practitioner. However, refusing to provide these services as part of a
traditional dental practice obligates the patient to turn to aesthetic institutes,
tattoos shops, or non-licensed individuals for these services, with a possible
loss of sanitary security and quality control for the patient. A contrast and
comparison of the French and American systems will be presented.
Cosmetic dental procedures, such as tooth whitening or the placement of
dental jewels are increasingly in demand by patients in both France and the
United States. An increasing number of websites and advertising campaigns
propose the purchase of these cosmetic services in aesthetical institutes or
tattoos shops. The French jurisprudence recommends a high standard of care
for general dental treatment, and is especially demanding of a higher set of
expectations regarding what constitutes acceptable results in the field of
aesthetics. The French dental professionals seem reserved about providing
cosmetic dental procedures that are not directly therapeutic, and in which
their professional reputation could be called into question in view of the
higher obligations and expectation of cosmetic results. In France, crowns
placed for cosmetic purposes can be considered as medical devices and
submitted to similar laws. The placement of such a medical device involves
an obligation for the dentist to authenticate and track the materials used in its
fabrication, and gives to the dentist the sole responsibility for the treatment
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Dishonest Dentist Descend - Despite Denial

Norman D. Sperber, DDS*, 3737 Moraga Avenue, Suite A-302,
San Diego, CA 92117-1133
After attending this presentation, attendees will understand the impact
of not being honest in all of their financial arrangements with patients and
insurance companies. They should remember that consultants to insurance
companies and law enforcement will be diligent in their investigations and
understand that the citizens of the United States regard dentistry very highly
and it is up to every practitioner to maintain that status.
This was a case brought by the Dental Board of California against a
dentist who allegedly charged for work he didn’t perform. The subject
dentist has an established general practice in Southern California. A family
of four continued to visit him after they moved to Northern California.
Once a year, the family would make the 500+ mile drive down to Southern
California on a Friday. The entire family would be seen by the dentist on
Saturday and then drive back on Sunday.
The family’s dental bills were covered by an employer-sponsored
dental plan. The employer became suspicious when he received several
invoices for services in Los Angeles on days that the employee was doing
highway construction in Northern California. The dentist’s records show
that the family returned on multiple occasions for treatment. For example,
in one year, the dentist’s records revealed that the family visited the dentist
around Thanksgiving and returned every week until Christmas, including
the day before Christmas. The dentist’s records showed that some of the
treatment consisted of nothing more than minor restorations which the
dentist conceded would have only taken a few minutes. Further, the
employee’s definitely established that he was at work on many of the dates
identified. The employer requested that the family be examined by a local
dentist in their area, who confirmed after taking x-rays, that not all of the
procedures invoiced had been performed. X-rays were taken prior to the
treatment being performed in each of the two years of issue. When an
investigator inspected the dentist’s files he found no x-rays. The dentist
claimed he had provided them to the employer. The employer confirmed
he had received x-rays for the first year but did not have any x-rays from
the second year.
Shortly before trial, the dentist claimed to have located a copy of one
of the missing x-rays of one of the children. During the trial, the dentist
who examined the patients for the employer testified that this x-ray of the
child did not match the x-rays he had taken. The accused dentist offered
the testimony of a faculty member of UCLA’s dental school, who testified
that he believed the x-rays were of the same person. On cross-examination,
he testified that he was ninety percent certain it was the same person. In
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support of this opinion he testified that the pulp chambers at teeth #3 and
30 looked identical in both x-rays. He testified that the pulp chambers are
unique and analogized them to fingerprints. He also said that the occlusal
surface looked the same in both x-rays. Accordingly, a California Deputy
Attorney General contacted the author in order to resolve this issue. The xrays and documents in the case were subsequently forwarded by the
enforcement unit, Dental Board of California.
On February 4, 2005, the author was sworn and testified at an
administrative hearing in Los Angeles. Differences between restorations
and anatomical landmarks were explained to the judge. After the author
was dismissed, at the end of the morning session, it was announced that the
accused dentist was going to present a second faculty member from the
radiology department of UCLA.. At the afternoon session, the faculty
professor who had written several books on dental radiography, examined
the involved radiographs and within a few minutes into his testimony,
agreed with the author that the films were not of the same person. At this
point, the accused dentist may be put on probation or have his dental license
revoked or suspended, if the allegations are upheld. The decision has not
yet been made.
Insurance Fraud, Dishonesty, Administrative Hearing
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Quantification of Individual
Characteristics of the Human
Dentition: A Preliminary Report

L. Thomas Johnson, DDS*, Marquette Thomas W. Radmer, DDS, and
Peggy J. vanScotter-Asbach, MS, Marquette University School of
Dentistry, PO Box 1881, Milwaukee, WI 53201-1881
Attendees will learn the importance of establishing a database which
will enable the Odontologist to eliminate the subjective assessment of
objective observations in bite mark analysis.
This presentation will impact the forensic community by providing
the forensic Odontologist and the criminal justice system with a valuable
tool in providing hard science for the objective statement of probability, in
either exculpating or incriminating a suspect from patterned injuries caused
by human teeth.
Those attending the presentation of this paper will appreciate the
importance of establishing a database that will define the frequency a dental
characteristic, or group of dental characteristics, occurs in the general
population. It is commonly assumed that the each individual’s dentition is
unique. However, a literature search on the individuality of the human
dentition as it relates to human bite marks indicates only a few studies.
None, using computer image analysis have been published. .Currently
forensic Odontologists, in reporting on bite mark evidence are unable to
quantify the frequency the pattern they have objectively observed in their
analysis. Their expression of probability or improbability is subjective,
lacking a scientific foundation.
This pilot study seeks to demonstrate that, by using computer imaging
software and six measurements, the pattern of each of the 400 dental
exemplars will be shown to be unique. The significance of this is that with
the study of an additional sufficiently large number of dental exemplars, a
database could be established that will provide the forensic Odontologist
and the criminal justice system with a valuable tool, providing hard science
for the objective statement of probability in either exculpating or
incriminating a suspect in the analysis of a patterned injury from human
teeth.
The sample size (n=400) was derived from power calculations using
nQuery Advisor®. A total of 500 exemplars allow for as many as 100
dropouts or unsuitable registrations. Final analysis will be accomplished
Statistical Analysis Software (SAS®). They will be collected from
randomly selected volunteer dental clinic patients, representing a diverse
population of Caucasians, Blacks, Asians and Hispanics that mirrors the
general population. All exemplars and subject’s history will be recorded
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using an alpha numeric designation to protect identity and preserve
confidentiality. Approval for the project has been granted by the
Institutional Review Board and the researchers have completed the Human
Participants Protection Education for Research Teams course.
Six dental students have been selected and trained to assist in
registering the exemplars and obtaining limited, anonymous histories of
any orthodontic treatment, jaw fractures or surgery. The ethnic background
of the volunteer is also recorded for use in a study of differences in dental
characteristics in ethnic groups.
Since a dental characteristic is not always a random event, each
characteristic must be evaluated in relation to its frequency in the
population. Some dental characteristics are more likely to occur than others
and some are interrelated.
Two imaging specialists from the Wisconsin Department of Justice,
State Crime Laboratory have been assigned to the project as consultants
and will function to assure that the digital imaging techniques will be in
conformity with the standards of the Federal Bureau of Investigation’s
Scientific Working Group on Imaging Technology (SWGIT). A Professor
of Evidence from Marquette University’s Law School will serve as a
consultant to assure that the information derived from this study will have
practical use in the courtroom. Considering also that a Professor of
Mathematics and Computer Science and Biostatistician are also serving as
consultants, this truly a multidisciplinary team
Currently this project has been awarded “acorn” grants from both the
American Board of Forensic Odontology and the California Forensic
Dental Association. We are in the process of seeking larger research grants
to be able to complete the study, which is anticipated to take two years.
The significance of this pilot research and its impact on forensic
science and the criminal justice system is the reduction and eventually
through the continued expansion of the numbers of exemplars analyzed, the
elimination of the subjective assessment of the linkage of dental
characteristics found in bite marks with a suspect.
Database, Quantification, Bite Marks
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The Use of the Forensic Dentist
at the Crime Scene by the FBI

Kevin Landon, DDS*, Monterey Peninsula Dental Group, 333 El Dorado
Street, Monterey, CA 93940
This presentation will impact the forensic community and/or humanity
by demonstrating a unique use of the forensic odontologist at the crime scene
to decide whether the FBI should continue to investigate the case as the
possible victim of a kidnapping or if it was just another homicide case that
should be handled by the local authorities.
On June 12, 1998, Christina Williams, 13 years old, disappeared while
walking her dog in Ft. Ord, California. The dog later returned to the family
home causing investigators to believe that she had been abducted. The fact
that this was an apparent kidnapping on federal property was cause for the
FBI to become involved in this case at a very early stage in the investigation.
Over the next seven months, the FBI and the Presidio of Monterey
Police searched the former military base numerous times. More than 1500
abandoned buildings were searched using teams with search and rescue dogs,
volunteers, local police, and FBI agents. Composite sketches were made of
two possible suspects from a witness who saw two men in the area where
Christina had been abducted.
There was a tremendous amount of media attention on her
disappearance. For the next two to three months, every day there was an
article on the front page of the local newspapers. This media attention was
not just of a local nature. Her parents were guests on “Larry King Live” and
the “Today Show.” Her story was broadcast on both “Unsolved Mysteries”
and “America’s Most Wanted” shows.
Needless to say, when human skeletal remains were found in a remote
wooded area of Ft. Ord on January 12, 1999, there was speculation that
Christina had finally been found. Dr. Landon was contacted at approximately
* Presenting Author

1730 hours by one of the investigators of the Monterey County SheriffCoroner’s Office. He asked Dr. Landon if he would be available to come to
the scene that evening, examine the remains at the site, and render an opinion
regarding the possible identification. Dr. Landon informed the investigator
that he would make himself available at anytime to expedite the case.
At approximately 1930 hours, Dr. Landon was again called and asked
to come to the scene. He proceeded to the site, which was secured by officers
of the Presidio Police. Even at this early stage in the investigation, there were
numerous news media vehicles present at the area where the blockade was
set up. Once inside the secured area he drove about a half a mile down a dirt
road to an area where he met the investigator from the Coroner’s Office, and
numerous other law enforcement officers. They waited for about thirty
minutes in this staging area, which was about three or four hundred yards
away from the actual site where the remains had been found. The FBI agent
in charge of the investigation had the antemortem dental records of Christina
Williams in his possession. Dr. Landon reviewed the records there for the
first time with the illumination of a flashlight.
They were taken in a small group to the site where the remains had been
found. Until they got there no one had touched the remains. Along with Dr.
Landon and his assistant, there were three FBI personnel and the Coroner’s
investigator. At several points along the way to the site they passed law
enforcement personnel who where maintaining the security of the area.
About ten yards away from the remains they were stopped while the FBI
photographer documented the scene. When they were allowed to actually
approach then remains, Dr. Landon saw that the skull was not present at this
site; only a portion of the torso was present, presumably due to animal
activity. They left the area and it was secured for the night by law
enforcement officials. The investigation was then scheduled to begin at 0700
hours. Dr. Landon was again called to the scene at about 1030 hours on the
next day after the rest of the remains were found. They were again led to the
site by the same team of investigators, but were also accompanied by Allison
Galloway, PhD, a forensic anthropologist and her assistant.
The skull was found upside down, such that Dr. Landon could see into
the foramen magnum. The mandible was not readily visible but they found
it a few inches away, partially covered by leaves and soil. After the scene was
well documented by photographers, he picked up the skull and mandible and
performed a preliminary dental charting. It appeared that there were no
dental restorations present and that there were numerous (nineteen) missing
teeth that had been present antemortem.
At this point Dr. Landon informed the investigators that he found
nothing inconsistent in the comparison of the antemortem dental records of
Christina Williams and the dental remains. Also, Christina’s records
indicated a severely crowded lower right second bicuspid, and the mandible
exhibited this similar peculiarity.
Dr. Landon then returned to his office, and the investigators finished the
examination of the crime scene. The remains were removed the morgue at
about 1700 hours. The autopsy was scheduled to begin early the next
morning, January 14, 1999. At about 1100 hours the mandible and skull were
brought to his office for purposes of examination, radiography, and
comparison.
After preparing a postmortem dental chart, photography, and
radiography, he was able to make a positive identification in this case. He
phoned the coroner’s office and advised them of the positive ID and within
forty-five minutes a press conference was held announcing the positive
identification of the remains as those of Christina Williams.
Dr. Landon was initially told that the FBI wanted the on site “tentative”
ID to let the family know that these remains were probably those of their
daughter. It turns out the family was not notified about his “tentative” ID, and
was not told anything until he had informed the coroner’s office of the
positive ID.
After learning that the family was never told of the “tentative” ID, he
wondered why they had asked him to come to the site. In retrospect, he feels
that if he had ruled out a possible match at the site, the FBI would have exited
the investigation and left the rest of the investigation up to the local law
enforcement agencies.
This case exhibits a unique use of the forensic odontologist at the crime
* Presenting Author

scene to decide whether the FBI should continue to investigate the case as the
possible victim of a kidnapping or if it was just another homicide case that
should be handled by the local authorities.
Skeletal Remains, FBI, Homicide
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Bulimia vs. Starvation:
Natural Death vs. Homicide

Kevin Landon, DDS*, Montery Peninsula Dental Group, 333 El Dorado
Street, Monterey, CA 93940
After attending this presentation, attendees will have an understanding
of the effects of bulimia on dental enamel, and will have an appreciation for
another way that the forensic odontologist can aid in the investigation and
prosecution of a homicide case.
This presentation will impact the forensic community by demonstrating
This presentation will review an interesting homicide case involving claims
of bulimia and starvation, and how the forensic odontologist can play an
integral part in the prosecution of the caregivers of disabled persons.
Prior to January, 2000, 33-year-old, developmentally delayed, Junji
Grubbs resided with his mother, Yukie Grubbs, in a mobile home in Soledad,
CA. In December 1999, Yukie’s Alzheimer’s condition deteriorated. She and
Junji moved into her other son, Shinji’s, apartment, where Shinji resided with
his then fiancé, Angela (Perez).
In March 2000, Shinji obtained approximately $80,000 from his mother
Yuki. He used $65,000 of Yuki’s money as a down payment on a four
bedroom home in Prunedale, CA. Shinji placed title in his and Yuki’s name.
When Shinji and Angela first began to care for Yuki she weighed 93 lbs.
Yuki’s driver’s license indicated her previous weight at 123 lbs..
At the time of Yuki’s death, in October, 2001, she had dropped another
18 lbs., to 75 lbs.. Shinji said she choked while eating. Her stomach
contained 600 cc of relatively undigested food material, including large
amounts of rice, vegetables, and spaghetti noodles. The Medical Examiner’s
report states that Yuki died “as a result of atherosclerotic cardiovascular
disease.”
Sixteen months after Yuki’s death, her son Junji died, while under the
care and supervision of his brother Shinji, and Shinji’s wife, Angela Grubbs.
Again Shinji asserts that his relative died suddenly while choking on his food.
The Medical Examiner’s report states that the cause of death was “Acute
Bronchopneumonia, with malnutrition as a contributing factor”. Junji was
emaciated. At the time of his mother’s funeral, Junji had already lost a
noticeable amount of weight. He was approximately 150 lbs. Sixteen
months later, Junji had lost 65% of his body weight! He weighed only 68 lbs.
at the time of his death. The postmortem report concluded with observations
that there was “no evidence of significant underlying natural disease,
intoxication, or recent trauma.” Junji had failed to receive adequate caloric
intake to sustain life!
After Junji’s death was ruled a homicide, his mother, Yuki’s case was reinvestigated as a homicide also. Charges were filed against both Shinji and
Angela Grubbs for felony abuse in the deaths of both Yuki and Junji Grubbs.
Prior to their trial in March, 2005, prosecutor dropped all charges related to
Yuki’s death, due to lack of evidence.
The forensic odontologist had been called to the morgue in March 2003.
At that time coroner’s investigators asked if there were any signs of bulimia
evident in the decedent’s oral cavity. There were no signs of the typical
enamel erosion on the lingual surfaces of the maxillary anterior teeth, or any
of his teeth. There also was no evidence of abrasions, or ecchymosis, in the
posterior of the soft palate, or orophayrnx. The oral examination was
completely unremarkable, within normal limits. During the trial, the
testimony of the forensic odontologist contradicted Shinji and Angela’s claim
that they fed Junji regularly, but that he suffered from bulimia, and constantly
vomited after eating.
Angela and Shinji Grubbs were acquitted of felony abuse charges in
April, 2005, after a jury deliberated for eight days. They did convict Angela
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Jane Doe: The Odontologist’s Role in
Identification of an Unknown Decedent

Allan A. Raden, DMD, MPH*, Gloucester County Medical Examiner’s
Office, 160 Fries Mill Road, Turnersville, NJ 08028
The goal of this presentation is to present to the forensic community a
description of the role of an odontologist in identification of an unknown
person when no other information is available. This presentation will
impact the forensic community by providing a protocol or template to
facilitate data integration and ultimately identification with scant
antemortem information.
This presentation will impact the forensic community and/or
humanity by providing a protocol for identification of an unknown victim
where antemortem data is not available.
Occasionally, the odontologist is called upon to aide in the
identification of an unknown decedent. Frequently, there may be no
information available in order to do a standard analysis and comparison of
dental radiographs. Thus, the dental analysis becomes but one piece of a
larger pool of information that may be used to expedite the identification.
Other sources of information may be the forensic pathologist’s report,
police report, witness report, or anthropological report. These bits of
information may be meaningless when evaluated alone, but when all data
is collated and compared to missing persons’ reports or other data based
information sources, it could provide the needed answers.
By case example the author will attempt to describe a protocol for
identification using all possible sources of analyses, such as pathology,
missing persons’ reports, NCIC, local, state, and federal data bases,
anthropometric measurements as well as postmortem dental information.
Often, these cases lay dormant for many years until a key piece of
information is obtained. It is imperative for all investigators to be diligent
in their analyses and interpretation of their findings. Dental radiographs
may be of paramount importance and must be accurate and detailed in their
analysis. All findings must be recorded in the appropriate databases.
The odontologist may be working independently of others. In the case
example provided, this investigator had the luxury of participation in a team
of experienced medicolegal professionals. Many forensic disciplines were
represented and able to collaborate. My function was to collect as much
dental information as possible.
The dental analysis may give clues as to the country of origin, if
recognizable restorations of a particular culture or prevailing dental
materials or methods can be observed. Further, age and race may be
inferred by consulting with established charts. Other pertinent information
may be the time of death, location, cause and/or manner of death. In this
example the forensic anthropologist had made a substantial contribution by
providing a possible “sketch” of the unknown based on certain class
characteristics. Hair analysis was also performed.
One must consider that the victim was found along a major highway
and could really be from anywhere.
Once all data is collected and reported, one could turn to a national
database and search by key words, such as “rose tattoo” or “gold incisor.”
While these may be great distinguishing characteristics, it is usually not that
easy. First of all, the victim needs to be missed by someone so that a report
or file can be generated. It is difficult to identify someone if critical data
about them does not exist. Second, unusual identifiers are not always
present or reported. Third, attempts may be made to conceal the person’s
identity, such as removal of clothing, documents, or destruction of soft
tissues by fire or other means. Lastly, one must consider the possibility of
an individual who is in this country unlawfully, and thus no information
whatsoever exists.
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Using the authors’ example, a protocol will be established to
demonstrate the process by which all investigators could use to follow the
submission of evidentiary information, follow its progress, and reach a
logical conclusion based on scientific methods for identification. Actual
case history will be discussed, as well as the methods used by all disciplines
involved in cases such as this. Photographs will be included as part of a
flow-chart design.
Identification, NCIC, Anthropology
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Video Superimposition: A Method
for Preliminary Identification

Denise M. Giordano, MS*, University of New Haven, 300 Orange
Avenue, West Haven, CT 06516; and Brandi J. Schmitt, MS, University
of California, Davis, Med: Cell Biology and Human Anatomy, Donated
Body Program, Davis, CA 95616
Attendees will learn that video superimposition is a viable technique
to preliminarily identify human remains through photographs exhibiting
anterior dentition.
This presentation will impact the forensic community and/or
humanity by demonstrating how simplistic techniques, while sometime
overlooked, can be viable options for the forensic scientist.
The goal of this presentation is to develop additional data sets and
provide further statistics which subsequently strengthen scientific basis in
the identification of human remains through video superimposition of
photographs exhibiting some anterior dentition, and the dentition of
recovered human remains.
The comparison of photographic media is widely accepted and has
shown itself to be fundamental to the field of forensic odontology.
However, published literature has established the need for alternate dental
comparison techniques. Furthermore, most current research is focused on
the area of bite mark identification. A previous research project by one of
the authors, which was presented at the AAFS 2002 Annual Meeting, has
provided initial results that validate direct visualization and video
superimposition comparisons as techniques with merit for narrowing
potential matches.
This initial research project used 100 photos of unknown male/female
subjects compared to both a known male and female subject. The new data
set is based on 100 male/female unknown photographed subjects compared
to the female skull also used in the initial study. This data set focuses on
the use of video superimposition of anterior dentition, specifically noting
colossal patterns and morphology, but also including size,
wear/trauma/disease and/or other identifiable dental characteristics.
This methodology is readily adapted to training and education, and
can be easily digitized. It has the potential to provide a streamlined method
of human identification through forensic odontology, as in the instances of
mass disasters (major air catastrophes, acts of terrorism), as well as singular
human identification. This type of identification technique has the potential
to drastically reduce man-hours in preliminary elimination of subjects.
Furthermore it can contribute to larger numbers of positive identifiable
records with reduced false inclusions and/or results that are indeterminate.
While additional research is needed to further refine these methods, an
added set of data in the video superimposition technique can provide a
preliminary match rate envisioned to concur with that of the initial study.
Formal participant results will be available and submitted no later than
September 1, 2004.
Forensic Odontology, Video Superimposition, Occlusal Pattern

* Presenting Author
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Use of FTA® Cards to Store Salivary
DNA for Identification of Missing Children

Holland Maness, BS*, Medical College of Georgia, Student Box 122,
Augusta, GA 30912; and David Sweet, DMD, PhD, Bureau of Legal
Dentistry Laboratory, University of British Columbia, 146 - 2355 East
Mall, Vancouver, BC V6T 1Z4, Canada
After attending this presentation, attendees will understand the
appropriate use of FTA® cards to store salivary DNA for children. The goal
of this presentation is to present to the forensic and dental communities the
ease and reliability of using FTA® cards to store DNA for the identification
of children.
This presentation will impact the forensic community and/or humanity
by educating forensic and dental communities on the effectiveness of using
FTA to store salivary DNA for children.
Patented FTA® Cards provide a safe, secure and reliable method for the
collection, transportation and storage of DNA evidence. FTA® Cards is a
chemical treatment, which allows for the rapid isolation of pure DNA. When
samples are applied to FTA-treated paper, cell lysis occurs and high
molecular weight DNA is immobilized within the matrix.
Amplification and analysis can be performed directly from the treated
paper without the need for extensive extraction and quantification procedures.
Genomic DNA stored on FTA® Cards at RT for over 11 years exhibits no loss
in PCR efficiency. The cards are designed to kill pathogens and prevent future
colonization by bacteria or fungi so the card protects DNA from microbial and
environmental degradation. FTA® cards can be used to store blood samples
or salivary samples. Salivary DNA is obtained through the shedding of
epithelial cells (salivary glands and ducts) and white blood cells from the oral
mucosa. Using current PCR technology, a profile can be determined from
these cells. Dentists and parents can employ the use of buccal swabs to obtain
salivary DNA. This swab is then applied to the FTA® Card and the card is
allowed to dry for approximately forty-five minutes. No special storage
conditions are required - enabling parents to store the cards with other childidentifiers, such as fingerprints, videotapes, and photographs.
Given the overwhelming statistics of missing children, parents are
encouraged to store valuable identification information for their children. By
obtaining salivary DNA on FTA® Cards, a known reference sample is stored
for possible future use. Community programs are in place to obtain other
information. One such product being employed that is gaining popularity in
the dental community is Toothprints®. Toothprints® is an arch-shaped
thermoplastic wafer that is softened in hot water. A child is instructed to bite
the wafer for 50 seconds. The wafer is then placed into a plastic bag and
stored at room temperature. This product is being marketed as a bite mark
registration and possible DNA source. The product, however, contains no
substrate for retention or preservation of the salivary DNA. Although PCR
analysis is effective on as few as 50 cells, it is uncertain how long any cells
will be available with this technique as no testing has been performed.
If one has the opportunity to proactively store DNA material that can be
useful in the identification of missing children, a reliable, proven method
such as FTA® Cards should be used.
Salivary, DNA, FTA® Cards
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A Camera Apparatus That Can Aid in the
Reduction or Elimination of Type I Angular
Distortion in Bite Mark Photography

Elizabeth R. Smith, DDS*, PO Box 55297, Virginia Beach, VA 23471; and
David R. Senn, DDS, Paula C. Brumit, DDS, and Bruce A. Schrader, DDS,
Center for Education and Research in Forensics, University of Texas
Health Science Center, San Antonio Dental School, Mail Code 7919, 7703
Floyd Curl Drive, San Antonio, TX 78229-3900

This presentation will impact the forensic community and/or humanity
by enabling any forensic investigator, even those with minimal or no training
in bite mark photography to take quality pattern injury images of victims to
be analyzed and submitted as quality evidence in a court of law.
The author will introduce an innovative apparatus that can be attached
to a digital or 35mm camera to aid and assist first responder photographers,
law enforcement agencies, medical professionals and odontologists in the
reduction or elimination of Type I Angular Distortion while taking bite
mark evidence photographs.
The first line of processing evidence of any crime scene is through
photography and other visual mediums. Often time an Odontologist is not
available to take the necessary photographs in bite mark cases. The first
responder may have minimal amount of photography training and possible
none in bite mark photography. Depending on the nature of the incident
and sensitivity of the occurrence, a time-limited activity may allow one
opportunity to correctly complete the task. In bite mark cases, wide-angle
orientation images are usually taken first without the scale, followed by
close up photographs with scale. The purpose of the close up images is to
obtain an accurate spatial relationship. This final process is crucial to
insure that a significant comparison analysis can be accomplished.
One of the concerns in bite mark photography is Angular Distortion.
There are four types. The apparatus being discussed minimizes Type I
distortion only. Type I Distortion is the result of the scale and the pattern
injury being on the same plane, but the camera angle not being
perpendicular to the pattern injury.
Scale placement is of utmost importance in photography. The
recommended scale is the ABFO #2 designed by the American Board of
Forensic Odontology for use in bite mark photography and is considered
the standard measuring device for this application. This is an L shape scale
with measuring units on the inside of the L. Included are circular reference
shapes, contrasting measuring bars and an 18% gray scale. The width of
the L’s is one inch. This technique incorporates TWO ABFO # 2 Scales.
The scales should be placed upon the same plane of the pattern injury. If
the plane runs on an angle, that angle must be matched to the scale. First,
by placing two scales at right angles to one another, a square or rectangle is
formed around the pattern injury. The second step is to align the guides that
are attached to the camera apparatus, parallel to the square or rectangle
(formed by the two rulers) around the bite mark. These guides are
adjustable vertically and horizontally to incorporate the variable widths of
the bite marks and distance into the LCD monitor or viewfinder. Bite
marks should be photographed using oblique lighting, both at the crime
scene and morgue. It is recommended that the LCD monitor be used for
composing images when shooting close-ups in order to avoid parallax error
when using a digital camera. An articulating LCD can be a great help when
taking high, low or awkward angled images. If the currently recommended
5.0 mega-pixel resolution capability or higher digital cameras are used,
then it is not necessary to use Macro Mode or to be within a few inches for
a close shot. There are software products that allow for enlarging and
obtaining Life Size (1:1) images. Even with the software program,
detecting and correcting angular distortion is paramount before any
accurate resizing and meaningful comparison can occur. One advantage of
using a digital camera is the immediacy of the image. It is suggested that
the camera be mounted on a tripod for support, and for keeping the camera
in position after composing the close-up image for both types of cameras.
Documentation in photography is an important and powerful tool in
the investigation of violent crimes as in bite mark injury. By using the
attached apparatus, a forensic investigator may reduce Angular I Distortion
and provide high quality images as evidence.
Forensic Odontology, Forensic Photography, Angular I Distortion

After attending this presentation, attendees will understand an
innovative technique to reduce or eliminate Angular I Distortion by using an
attachable camera apparatus in bite mark injuries.
* Presenting Author
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Morphological Analysis of Root
Development of the Third Molar
by the Study of Digital Ortopantomography

Francesco Introna, PhD*, Valeria Santoro, DDS, Antonio DeDonno, MD,
and Maura Belviso, PhD, Section of Legal Medicine DIMIMP, University
of Bari, P.zza Giulio Cesare, 11, Bari, 11-70124, Italy
The goal of this presentation is to test the possibilities offered by
ortopantomography executed by means of digital technology.
At present there is a large immigrant population in Italy and young
foreign criminals sometimes have false passports bearing a later birth date
with the goal of evading punishment. This presentation will impact the
forensic community and/or humanity by providing a method of age
determination, which is becoming a significant forensic issue.
Accurate timing of the eruption of first and permanent teeth is an
important parameter in forensic odontology to establish the age of dead or
live individuals.
Determination of adulthood may determine, for example, whether an
individual convicted of a crime is sentenced as an adult and incarcerated in
a state penal institution or as a juvenile and sent to a juvenile camp. At
present there is a large immigrant population in Italy and young foreign
criminals sometimes have false passports bearing a later birth date with the
aim of evading punishment. In such circumstances age determination is
becoming a significant forensic issue.
Late in adolescence, after formation of the premolars and canines,
only the third molars continue to develop. According to several studies,
although the third molars are the most variable teeth in the dentition, they
remain the most reliable biological indicator available for estimation of age
during the middle teens and early twenties.
In this study the authors test the possibilities offered by
ortopantomography executed by means of digital technology, with the aim
of exploiting the advantages of the computerized digital technique
compared with the conventional technique, to determine adult age on the
basis of root development of the third molar.
Digital x-ray technology is currently applied for dental identification
of dead individuals, in particular in mass-disaster cases. Digital
radiography is simple to use, quick and effective, allowing superimposition
and enlargement; the images can be electronically stored and transported.
In comparison with traditional opt, the digital technique features
greater diagnostic accuracy of some anatomic structures: upper and lower
front teeth, root apexes, floor of the nasal fossa and maxillary sinus, nasal
septum, and mandibular condylus. Moreover, digital ortopantomography
suffers less from artefacts.
The digital ortopantomographies of 51 subjects (33 females and 18
males) aged between 16 and 22 years were analysed in standard conditions,
assessing the degree of maturation of the upper and lower third molars.
A standardized computer procedure was used to acquire the x-ray
images, recording three per plate: the overall ortopantomography and two
enlargements of optical type of the left and right sides, to reveal the third
molars while maintaining unaltered the image resolution.
For the analysis the authors adopted Demirjian’s staging system that
classifies development of the third molar in eight stages (A, B, C, D, E, F,
G, H) on the basis of morphological criteria. This has been statistically
proved to feature notable precision and high predictive ability.
To assess any sex-related variations in mineralization speed, the series
was subdivided by gender. The study demonstrated that such differences
are more evident under the age of 18 years.
Overall, the observation of 181 third molars showed faster
development of the upper than the lower third molars, a prevalence of
stages D to G in the age range between 16 and 18 years, and a clear
predominance of stage H in individuals over 18 years of age. Finally, an
intermediate stage between G and H was demonstrated in subjects aged
between 17 and 21 years.
Forensic Odontology, Digital Radiology, Third Molar
155

F6

Query Analyzer for WinID From Beta to Release

Kenneth W. Aschheim,DDS*, 44 East 67th Street, New York, NY 10021
The goal of this presentation is to familiarize the attendee with the
final released version of a new odontologic computer program to be used
in conjunction with Dr. James McGivney’s WinID8 dental identification
program. The attendees will be introduced to the new user interface,
context sensitive help and new feature that allows the program to be used
not only in a mega disaster but also in the national security and in
nationwide management of odontological forensic data.
This presentation will impact the forensic community and/or
humanity by demonstrating how the release of this computer program will
help expedite the identification of victims of a mass disaster or bioterrorist
attack by odontologic means. New features allow the program to be used
for the nationwide management of odontological forensic data.
Last year the basic theory behind Query Analyzer for WinID8 (QA for
WinID8) was presented at the AAFS meeting. The program was designed
to run with Dr. James McGivney’s WinID8 dental identification program the gold standard used by forensic odontologist’s for many years.
QA for WinID8 has be designed to deal with large amounts of
odontological forensic data whether it comes from victims of a mass
disaster, a national database of missing persons, or any other need to match
dental information with known data. It utilizes filters, which in computer
jargon are referred to as queries, and is designed to reduce the number of
possible matches by eliminating “unexplainable discrepancies.” Because
of the universality of the Standard Query Language (SQL), the method QA
for WinID8 uses to filters information, it allows for an easy method to
bridge with other database programs. This filtering is done automatically
by QA for WinID8 and therefore does not require any knowledge of the
SQL.
This year the program has undergone refinement to further increase it
usefulness. The user interface has been simplified, context sensitive help,
and a user manual has been added. In addition the algorithms have been
further modified to better identify matched sooner. New expanded security
features have also been added to limit access to the program to authorized
users. Finally new “multi-site bridging capability” has been added to
greatly expand the programs functionality.
Computer Program, Mass Disaster, Query Analysis for WinID
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Grin Line Identification Using Digital
Imaging and Adobe® Photoshop®

Susan A. Bollinger, DDS*, 1401 Avocado, Suite 309, Newport Beach, CA
92660; and Paulla C. Brumit, DDS, Bruce A. Schrader, DDS, and David
R. Senn, DDS, Center for Education and Research if Forensics, UTHSC,
7703 Floyd Curl Drive, San Antonio, TX 78229
The goal of this presentation is to present the exposure to a digital
imaging method which can utilize antemortem photos of a victim to assist
in postmortem identification.
This presentation will impact the forensic community and/or
humanity by showing how the comparisons made by the forensic
odontologist using the Grin Line ID System (GLID) may allow
determination of a possible or probable identification or exclusion.
Background: Successful forensic dental identification is dependent
upon accurate antemortem and postmortem records. The process is
hindered when no antemortem dental records exist. Digital technology and
software improvements have revolutionized analysis and processing
techniques for imaging and management of photographic data to the point
where they are valuable tools in this operation. Currently, some forensic
dentists have successfully utilized photographs to aid in identification.
Objective: 1) to outline a method by which an antemortem
* Presenting Author

photograph of a victim can be evaluated against a postmortem photo in an
effort to facilitate the identification process; 2) to describe the steps
involved with the digital camera, a flatbed scanner, and the Adobe
Photoshop software in developing the image management used for
comparisons; and 3) to understand the applications and the limitations of
the GrinLine Identification (GLID) system.
Methodology: Ten subjects, between the ages of 27 – 55 years old,
provided historical photos taken of them exhibiting a broad smile with
anterior teeth showing to some extent (a grin). These photos were termed
“antemortem” for the purpose of this study.
A Sony DSC-V1 digital camera was used to take a current photo of
each subject’s grin at approximately the same angulations as the historical
photo. These photos represented the “postmortem” images.
This combined data was then entered into a computer via a scanner or
direct input from a memory stick. Using Adobe® Photoshop® software,
the images were resized and oriented for comparative analysis.
Conclusions: Utilizing the techniques outlined in the GrinLine ID
system, it was possible to confirm its benefit as another tool in the
armamentarium for analysis. It appears to be better suited for those
instances when the odontologist is working with a smaller number of cases
to compare since the procedures involve image management comparisons.
Mandibular teeth show more variability and are more suited to analysis.
The primary difficulties encountered were with respect to geometric and
spatial orientation of the antemortem and postmortem views and the
availability of a recent antemortem photo of adequate quality showing
anterior teeth. Pictures that show a wide smile with visible lower teeth in
a full-face photo are much easier to orient and have a higher validity in
comparisons.
The comparisons made by the forensic odontologist using the GLID
system may allow determination of a possible or probable identification or
exclusion.
Odontology, Photographic Comparison, Forensic Identification
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Universal Standards for Charting in
the Dental Office Using WinID

Susan G.S. Anderson, BS, DMD*, 711 West Fourth Street, Williamsport,
PA 17701; James McGivney, DMD, 66 Grasso Plaza, St. Louis, MO
63123
The goal of this presentation is to recommend universal dental
charting standards based upon the WinID computer program symbols and
odontograms, and to encourage complete dental charting and radiographs
for patients of the dental office.
Adopting Universal Standards for dental charting and accepting the
responsibility for completely charting and radiographing patients’ oral
environment will impact the forensic community and/or humanity by
streamlining identifications in the cases of future disasters. Terrorist
attacks, as well as natural disasters, challenge resources to adequately
identify victims in a timely fashion. By standardizing record keeping, this
presentation will impact the forensic community and/or humanity by
providing dentists a tool to provide a great service to humanity.
Universal standards for dental charting will ease the burden of
identifications in mass disasters, missing persons, or unidentified bodies
nationwide by providing the forensic odontologist with antemortem charts
that can be readily interpreted and easily entered into the WinID computer
program. Forensic odontologists must lead the way by setting the example
for general dentists.
Any forensic odontologist who has made a dental identification, or
worked a disaster is familiar with the difficulties of reading and interpreting
antemortem dental records from the general dentist or specialist. Often
dentists have their own shorthand and charting techniques, which vary from
area to area, dentist to dentist, and even country to country. This presents
a major problem for odontologists when trying to compare antemortem and
postmortem records.
* Presenting Author

Dental schools teach that the standard for recording information on
patients in a dental office should be a complete charting of the head and
neck, extra-oral, intra-oral, and dental regions. Included in this is charting
of all present restorations and caries, and a full mouth set of radiographs.
Unfortunately, many dentists do not completely chart patients for a
baseline. Many only record the dental work needed to be done and chart the
work completed.
Incomplete charting provides little or no information for the
odontologist to use in comparison. This travesty is a disservice to families
of deceased or missing loved ones. Only complete head and neck, extraoral, intra-oral, dental and radiographic recording in the chart can provide
an adequate baseline from which a comparison can be made.
It is critical for forensic dentists to set the example to initiate universal
charting standards and complete charting procedures. Using charting
designations based upon the WinID computer program standardizes
records making interpreting and translating these records into the WinID
program antemortem chart significantly easier and faster.
The WinID program, designed by Dr. James McGivney, has been used
in many disasters including: commuter plane crash in Guam in 1996;
Korean Air disaster in Guam in 1997; Alaska Air disaster in Ventura, CA;
Bourbonnais, IL Amtrak train wreck; AirEgypt in Rhode Island; and the
World Trade Center in 2001. It was reported that WinID was also used in
Madrid on March 11, 2004 (known as 3/11) and in Bali at the bombing.
WinID is available in several languages, including English, Spanish,
French, and German. An improved French and Italian version is expected
soon. The charting’s simplicity makes it attractive for use by general
dentists, and its ease makes it straightforward to incorporate into the dental
record.
The WinID Antemortem Chart provides odontograms and a
descriptors list of primary and secondary codes for charting the oral cavity.
The new NCIC dental codes (NCIC2000) are a subset of the WinID codes.
Included on the page is personal and radiographic information. Using this
chart can assist the dentist in assuring that the chart is complete and
conforming to universal standards.
When a dentist conscientiously charts a code for every tooth area
using WinID’s codes, minutes if not hours can be shaved from the time it
takes the forensic odontologist to translate this information into the
computer program. For instance, if a dentist charts teeth #17, 18, and 22 as
EXT, CR and “nothing,” respectively, the odontologist has to interpret and
translate those designations into the WinID codes before entering it into the
Antemortem Chart. However, if the dentist codes them X, MODFL/GCR,
and V respectively, the codes can be immediately transferred to the Chart.
Disasters, as well as increased numbers of missing or unidentified
persons, are occurring at an alarming rate. The ease and speed with which
an odontologist can make identification is related to the ability to read and
interpret records provided by the antemortem dentist. Establishing a
universal dental charting standard based upon the computer program
WinID provides the forensic odontologist with records that can be quickly
and easily added to the WinID database for comparison with postmortem
data. Forensic dentists must set the example by implementing these
standards into their own dental offices and encouraging non-forensic
dentists to do likewise.
Universal Dental Charting, WinID, Identification
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Tooth and Consequences

Paul G. Stimson, MS, DDS*, 902 Lakespur Drive, Sugarland, TX 774795909; and Paula C. Brumit, DDS, 103 East Beltline Road, Suite H, Cedar
Hill, TX 75104
Attendees will be provided with a different method of odontological
comparison and understand the importance of evidence technicians.
This presentation will impact the forensic community and/or
humanity by showing a unique way to utilize dental evidence to help in a
robbery homicide.
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The defendant (SAB, Jr., a white male, age 27) went into an adult
video store in College Station, Texas at about 5:30 a.m., September
28,1994, demanding the clerk’s (WJW) money and truck keys. After he
was given the requested items, he then shot the clerk in the head with a
folding type 12-gauge shotgun. The defendant was not familiar with this
type of stock folding weapon and it kicked back and struck him in the chin,
lip and mouth breaking a front tooth when the fatal shot was fired. He
cleared the cash register of its cash, estimated to be between $40-50. The
defendant then fled the store in the victim’s pickup truck. The truck was
later spotted in an adjacent town by a Texas State Trooper who arrested the
defendant. At the time of the arrest the defendant then fled the store in the
victim’s pickup truck. The truck was later spotted in an adjacent town by
a Texas State Trooper who arrested the defendant. At the time of the arrest
the defendant had a cut under his lip from the recoil of the shotgun and
blood on his shirt. Following his arrest he confessed to the robbery and
murder. A dental study cast was taken shortly after the arrest of the suspect.
Mr. Berry Wilherson, an evidence technician from the College Station
Police Department recovered a portion of a human tooth from the scene of
the robbery homicide. This fragment matched a missing portion of a tooth
in the dental study cast of the suspect. The defendant was convicted in the
robbery and murder on August 1, 1995, and was executed by lethal
injection on May 30, 2002. His statements given at the time of his arrest
and execution will be given in the presentation.
Robbery/Murder, Tooth Fragment, Execution

F10

The Dental Forensic Value and
Usefulness of ToothPrints®

Jon C. Dailey, DDS*, 4504 Guildford Court, Evans, GA 30809; James
McGivney, DMD, 66 Grasso Plaza, Saint Louis, MO 63123
After attending this presentation, attendees will appreciate the
usefulness of ToothPrints® in the dental identification of children.
This presentation will impact the forensic community and/or
humanity by demonstrating this study indicates that a properly fabricated
ToothPrints® can be useful in completing a dental identification of a child.
ToothPrints® is a product that has been made available to dentists by
the Kerr Unit of Sybron Dental Specialties, Inc. ToothPrints® is a patented,
arch-shaped thermoplastic wafer. The wafer is softened in hot water. A
child bites into the softened wafer to record their individual tooth
characteristics, tooth position within the arch and the upper to lower jaw
relationship. The ToothPrints® is stored in a zippered plastic bag provided
and kept in a safe place by the child’s family. ToothPrints® have been
marketed as a source of dental information and as a convenient way to store
a child’s DNA. Identifications by both dental means and by DNA are
routinely used in missing person cases.
The manufacturer recommends that three ToothPrints® impressions
be taken at various times in a child development. The initial impression is
taken at age three when all the primary teeth have erupted. The second is
taken in the mixed dentition stage at about age seven when the permanent
incisors and first molars have erupted into function. The last impression is
taken after all the primary teeth have been shed and the second molars have
erupted, at about age 12.
This study was undertaken to determine the ability of a ToothPrints®
impression to provide useful forensic dental evidence. A ToothPrints®
examination and comparison protocol has been proposed. The protocol
was tested. The protocols ability to correctly discriminate an individual
from among a group of similar dentitions was studied.
Fifteen ToothPrints® were available for study. Each ToothPrints®
has a maxillary impression on one side and a mandibular impression on the
other. The collection of ToothPrints® used in this study were from
individuals from three to 12 years of age.
Each side of every ToothPrints® was both digitally photographed and
scanned. The resultant images were brought to Adobe Photoshop as JPG
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files. Each JPG was manipulated to produce a positive image of the dental
structures of interest.
The cusp tips of various teeth were marked. For the ToothPrints®
from three year olds, the cusp tips of each primary second molar were
marked. For the ToothPrints® from seven year olds, the cusp tips of each
permanent first molar were marked. For the ToothPrints® from 12-yearolds the cusp tips of each of the permanent second molar were marked.
The cusp tip markings were connected with straight lines to produce
a circle–like figure for each tooth. For every tooth studied, the lengths of
the connecting lines were calculated. The angles described by adjacent
lines were also calculated.
Each ToothPrints® yielded four groups of numbers, one for each of
the studied teeth. Each group contained line lengths, and angle
measurements. The lower permanent molars usually had five cusp tips
while the rest of the studied teeth had four cusp tips.
The groups of numbers from each ToothPrints® were compared to the
groups of numbers from the other ToothPrints®. The correct tooth print
could be identified in every case.
As a child matures the teeth are worn. This will affect the placement
of the cusp tip marking. Future studies to determine for how long a period
of time that a ToothPrints®’ information is valid and useful in dental
identifications will be undertaken. The variability introduced by having
ToothPrints® produced by dentists, by dental hygienists and by dental
assistants need to be studied. As will the reliability of producing
ToothPrints® for very young patients.
This study has shown that ToothPrints® is a reliable method to record
dental information that is of forensic value. This study presents preliminary
findings and verifies the need for a larger and more controlled study. A
larger study will produce a larger database that may prove useful in
assisting the identification of missing children. The ability of ToothPrints®
to record and store forensically significant DNA has been left for future
study.
Forensic Dentistry, Dental Identification, ToothPrints®
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A Trilogy - Lessons Learned

Barry E. Lipton, DDS*, 11200 Seminole Boulevard, Suite 108, Largo,
FL 33778
After attending this presentation the participant will understand how
to avoid some of the common pitfalls faced by odontologists in the three
main areas of forensic dentistry: bite mark analysis, victim identification,
and missing persons; and learn about three cases will be presented with
insight on how to utilized all available information and evidence in
reaching a positive conclusion in your investigation and routine procedures
to follow even in what appears to be the simplest of cases.
Case #1: “DO THE DENTURES FIT?” What started out as a routine
request by the local medical examiner concerning the Identification of a
badly decomposed male and whether dentures found at the scene belonged
to the victim, could have turned into a miss-identification based on
assumptions and the limited antemortem information available. At the time
of the examination, the investigators for the medical examiner said that no
antemortem dental records could be found for this victim. What started out
routinely, turned into several sleepless nights when the medical examiner,
upon receiving my report asked if the victim’s body could have been
switched with someone with a similar dentition. The author will share
some of the routine procedures that followed in similar cases with limited
antemortem information and the conclusions now in use in reports related
to victims based on “DO THE DENTURES FIT?”
Case #2: “WHO FILLED OUT THE MISSING PERSON NCIC
FORM?” A female skeleton is recovered and both the anthropologist and
forensic dentist agree on the age of this victim as being 14-years-old (+ 30
months). Unique dental features are noted, including severe overlapping
* Presenting Author

and mal-occlusion of the maxillary anterior teeth and a retained primary left
second molar with no radiographic evidence of the permanent premolar
replacement. Why did it take ten months to identify this missing teen when
all of the proper NCIC forms were filed in a timely manner?
Case #3: “WHERE’S THE RULER?” A dedicated detective
working a 22-year-old cold case involving the rape and murder of a single
mother, is able to use DNA technology, un-available in 1980, to link a
suspect not previously thought to be involved in this case. In addition to
the recovered DNA, a bite mark noted at autopsy but never analyzed, now
became part of this new investigation. Only one autopsy photograph,
showing the bite mark, was available after 22 years. Although excellent
detail of the bite mark was present in this photograph, there was no ruler
present to help resize this pattern injury. A ring noted on one of the victim’s
fingers had been lost over the years. This case was a good example on how
to utilize the crime scene photographs and other evidence recovered from
the crime scene to resize to a 1:1 ratio the bite mark injury. Although the
defense in this case felt they had a strong argument to fight the DNA
evidence, this changed when presented with the bite mark comparison. The
suspect eventually pleads guilty to first-degree murder, a murder he had
gotten away with for 22 years.
Document, NCIC, Ruler

individualistic dental patterns derived from nonradiographic records as an
aid to forensic identification.
This research presents the results of a study that attempted to
individualize based only on bitewing visible interproximal restored
surfaces from a reference dataset. The 11 interproximal surfaces
commonly detailed on a bitewing radiograph were assessed simply for the
presence or absence of a visible restored surface and assigned a score. This
relatively objective analysis could be quickly performed. Individuals with
no interproximal restored surfaces were not included in the dataset. Based
on the results of this study, individualization based solely on bitewing
visible interproximal restorations was validated.
This study is the first leg in a series of investigations that should lead
to the automation of collection of dental data from antemortem
radiographs. It should be possible to input dental bitewing radiographs into
a specially designed scanner and have as output information about the
individual’s interproximal dental status that will be sufficient to make a
positive dental identification. This technology should speed up the
identification process in mass disaster and large casualty terrorist attacks.
This technology may also prove useful in developing and maintaining a
nationwide database of dental interproximal data for use in identifying
missing persons and unidentified human remains.
Dental, Human Identification, Interproximal
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Restored Interproximal Surfaces
in Dental Identification

James McGivney, DMD*, 66 Grasso Plaza, Saint Louis, MO 63123; and
Gwendolyn M. Haugen, MA, JPAC-CIL, 310 Worchester Avenue, Hickam
AFB, HI 96853
After attending this presentation, attendees will understand scientific
methods of human identification; know why teeth can be used to identify
human decedents; and complete unique dental identifications based solely
on the comparison of restored interproximal surfaces.
This presentation will impact the forensic community and/or
humanity by serving to verify the certainty of dental identifications based
on the comparison of restored dental interproximal surfaces.
The mainstay of forensic dental identification is the comparison of
antemortem and postmortem radiographs. But in some cases, an
individual’s antemortem dental record may lack some or all radiographs,
which presents a challenge to identification efforts. In a mass disaster
situation, an urgency to make forensic identifications quickly is also
present. As the number of points of concordance necessary to make a
positive dental identification is not a static number, the strength of
identification is typically based on the subjective opinion of an
odontologist. Developing techniques to expand capabilities in these
situations are important. Attempts to individualize based on the
quantifiable patterns created by missing, filled, and/or restored teeth are one
area that has been explored. Statistical research conducted separately by
Sognnaes (1975) and Keiser-Nielson (1980) looked at the diversity of
dental patterns while assessing each unique dental characteristic
independently. The observed dental pattern would be broken down by
individual characteristics (e.g., three missing teeth and five restored teeth)
that were calculated independently and then multiplied together providing
the final figure of possible combinations. The problem with this approach
is that dental treatment does not occur randomly throughout the mouth
therefore; possible dental patterns are not equally probable in occurrence.
Although theoretically possible, the likelihood of observing some of the
dental patterns in a population is very small (e.g., every tooth having a
restoration). This makes the theoretically derived figures misleading which
is problematic in a forensic context. Adams (2003) improved on this with
a method of empirical comparison that derived frequency information from
the occurrence of missing, filled, and unrestored teeth (excluding third
molars) as detailed in written treatment records and/or charts from two
large reference datasets. This research was able to validate the use of
* Presenting Author
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Positive Forensic Dental Identification
Based on Visual Enhancement of a
Conventional Pulp Chamber Radiograph

John M. Carson, DDS*, West Virginia Office of the Chief Medical
Examiner, 3132 Collins Ferry Road, Morgantown, WV 26505
The goal of this presentation is to demonstrate the possible forensic
identification value of conventional radiograph enhancement using
3-dimensional techniques.
This presentation will impact the forensic community and/or
humanity by demonstrating a 3-dimensional software application to
conventional radiographs can be of significant value in examining isolated
dental structures during the forensic dental identification process. Any tool,
which improves the potential to identify decedents, has value to the forensic
community, as well as to the family and loved ones involved.
An 18-year-old male was returning home with his date after a high
school prom at 5:30 a.m. He was intoxicated by (history). His vehicle
impacted a tree at a high speed resulting in multiple rotations and impacts.
His date was ejected from the vehicle and was unconscious, in a field.
When she regained consciousness, the vehicle was on fire. The occupant
was incinerated. A recovery effort was attempted after the fire was
extinguished. Due to the extreme temperature of the fire, the degree of
incineration was extensive. The medical examiner was able to recover
small fragments, three of which were teeth fragments.
Dental records were obtained form the treating dentist, based on a
tentative identification. Duplicates of written clinical records and bitewing
radiographs were surrendered. Initial examination of the three fragmented
teeth, along with multiple angulations of postmortem radiographs was
undertaken. Comparison to antemortem radiographs was non-productive.
The treating dentist produced the original bitewing radiographs following
an additional request, at which time the need for better resolution of the
radiographs was explained.
An additional attempt to resolve the identification was made using the
original bitewing radiographs. The pulp chamber of tooth #14 appeared to
have similar characteristics when the antemortem radiographs were
compared to the postmortem radiographs under 3X magnification.
Enhancement of the images for the purpose of detailed comparison was
indicated.
The antemortem and postmortem images of the crown and coronal 1/3
of the roots were scanned using a HP scanjet 5470c and digitized using
158

Forensic IQ software. This software allows for each grayscale shade to be
assigned a pixel height and depicted on the z-axis, thus, rendering a
3-dimensional image. Rather than viewing 32 shades of gray as seen with
the human eye, the software allows visualization of all 256 grayscale
shades. Filtering the images and adjusting the contrast of the images
visualized multiple points of concordance. The angulation of the coronal
1/3 of the buccal root canals was also consistent.
Application of this software to the antemortem and postmortem
images involved in this particular case allowed a positive identification to
be made and closure of this tragic event brought to the family. 3dimensional visual enhancement of conventional radiographs appears to
have value for the purposes of selected forensic dental identification cases.
Forensic Dental Identification, Conventional Radiographs, Visual
Software Enhancement
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Practical Guidelines for Releasing
Dental Records When Requested
by the Medical Examiner’s Office

a great deal of confusion among dental and medical practitioners regarding
release of records. Treating dentists should be presented with the
applicable section of the HIPPA statute that permits the release of records
to medical examiners and coroners for the purpose of identification and/or
determining the cause of death (164.512 (g)). The treating dentist should
retain both the request for records and the HIPPA exemption.
Complete contact information of the treating dentist should be
obtained with the records. This should include full name, office address,
office phone number, home phone number, mobile and pager numbers, as
well as, E-mail addresses. This allows for contact during the identification
process, should the need arise and also provides information necessary for
the return of records once the identification process is completed.
Many dentists are reluctant to surrender original records when
requested to do so. Having a clear understanding of the reasoning behind
this request, along with the assurance that the records will be returned,
greatly facilitates the overall process. This in turn benefits the family of the
decedent and helps to bring closure to the loss of a loved one.
Forensic Dental Identification, Required Records, HIPPA
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John M. Carson, DDS*, West Virginia Office of the Chief Medical
Examiner, 3132 Collins Ferry Road, Morgantown, WV 26505
The goal of this presentation is to create a better understanding of
which records are useful for the purpose of dental identification, HIPPA as
it applies to medical examiners and coroners and the importance of
surrendering original dental radiographs. Suggested standardization of
release forms will also be presented
This presentation will impact the forensic community and/or
humanity by defining the elements of a request for dental records,
emphasize the necessity and value of having original radiographs during
the identification process, and explain the HIPPA exemption as it applies to
medical examiners and coroners. By standardizing the request for records,
the identification process will be completed in a more timely fashion and
closure brought to the family of the decedent.
Obtaining adequate and complete dental information is essential to the
dental identification process. In an attempt to facilitate identification of the
decedent, individuals not familiar with forensic odontology and the
comparison techniques, which are involved in the identification process,
often initiate the request for records. Such individuals may include wellintentioned law enforcement officers or inexperienced office staff. A clear
understanding of the required records on the part of the individual making
the request, the individual obtaining the records and the dentist
surrendering the records should be a well-defined, coordinated effort. Lack
of such an effort can significantly delay the identification process and
subsequent release of remains to the victim’s family or loved ones.
The treating dentist should understand that a request for records is not
a threatening act.
Comprehensive collection of dental clinical information hastens the
identification process, thus bringing closure for the family. Records to be
requested should be in a checklist format and include the following: all
bitewing radiographs; all periapical radiographs; all panoramic
radiographs, and any other radiographs such as cephalometric or T-M joint
studies. The need for original radiographs must be stressed, since loss of
resolution during the duplication process may preclude a successful
identification. All radiographs should be labeled with the patient’s name,
date taken and dentist’s name. Dental models should be obtained if
available. Written records should include intake information, noting
demographics and insurance information. The medical history obtained
should include the name and address of the patient’s primary care
physician, as well as, any hospitalizations or medical referrals. Clinical
records should include odontogram charting, clinical progress notes, and
any dental referrals or previous treatment to include the contact information
for each practitioner.
HIPPA regulations went into effect in April 2003. This statute created
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Forensic Odontology in Kosovo: The Role
and Responsibilities of the Forensic
Odontologist With the United Nations’
Office on Missing Persons and Forensics Personal and Statistical Account

George T. Szilagyi, DMD*, 19 Karolyi Gaspar Street, Gönc, H-3895,
Hungary; Edixon Quinones Reyes, Universidad Nacional De Colombia,
Bogotá, Colombia
Attendees will gain knowledge of the functions of the forensic dentist
in Kosovo.
This presentation will impact the forensic community and/or
humanity by showing importance of forensic odontology in postwar, massmurder victim identification.
During this brief lecture the roles and responsibilities of the forensic
odontologist with the Office on Missing Persons and Forensics of the UN
Mission in Kosovo will be presented. From the exhumation of human
remains, through autopsy, odontogram, and interviewing next-of-kin, to a
brief statistical analysis of overall results of the mission, all aspects of
dental activities will be touched upon. The presentation will include
detailed photographs of some of the more interesting facets of work in
Kosovo including many cases analyzed by the author. The secondary
purpose of the lecture will be to promote further awareness and
understanding regarding the humanitarian goals of the profession.
Kosovo, Odontogram, Identification
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Dispersed Anatomical Parts Meet
Various Forensic Disciplines

Claude Wyss, State Police, Rue du Bugnon 21, Lausanne, Vaud 1005,
Switzerland; Michel Perrier, DDS, MS*, University of Lausanne, av. de
Rumine 7, Lausanne, Vaud 1005, Switzerland; and Marc Bollmann, MD,
Daniel Cherix, MD, and Patrice Mangin, PhD, University of Lausanne,
Rue du Bugnon 21, Lausanne, Vaud 1005, Switzerland
After attending this presentation, attendees will understand the
importance of integrating various forensic disciplines in a criminal
investigation.
This presentation will impact the forensic community and/or
humanity by demonstrating the relevance of a teamwork approach of
various forensic disciplines in an unusual criminal investigation.
The purpose of this presentation is to demonstrate, using a specific

* Presenting Author

case that occurred in Switzerland as an illustration. The importance of a
multidisciplinary forensic approach to identify human body fragments
dispersed over a wide territory (200 km), and to subsequently reveal the
circumstances of death and the identity of the perpetrator or perpetrators.
On the morning of March 18, 2002, a forester notices a fire burning
approximately 20 meters from a road, at an altitude of 1342 meters, near a
village in the canton of Bern, Switzerland. A closer look reveals that a
human corpse is being consumed. A rapid examination of the anatomical
piece shows that the corpse has been decapitated. It is not possible to
conclude whether the limbs had been burnt or removed: the traces of
charring reach mid-thigh level and only some rests of the femurs remain.
On the evening of March 20, 2002, a man and his son are strolling
along a river in the canton of Geneva, at an altitude of 410 meters.
Suddenly, the man sees plastic bags and pieces of clothing resting on a sand
bank, held by a fallen tree trunk. Upon closer inspection, the man discovers
a human leg and a human foot, partially covered by sand. These remnants
turn out to be two legs, one right and one left, obviously cut off from a
corpse at knee level. A kneecap is still attached to one of the legs. The
clothing includes a sweater, a pair of pants, and a sort of towel. The body
parts and the clothing were double-bagged and six cuts, probably made
with a knife, were apparent in the plastic. The bags show tearings typical
of predators. The place where these remnants were discovered is at a
distance of 90 km from the first site.
In April 2004, a couple is mushroom hunting on the shore of the lake
of Neuchâtel, in the canton of Vaud, at an altitude of 435 meters. They
discover a perfectly clean human skull, devoid of any soft tissue. An onsite search by the police reveals a unique mandible, lying close to the skull.
A multidisciplinary forensic approach integrating entomology,
odontology, anthropology, and genetics resulted in a focused investigation
leading to the conclusion that the dispersed human remains belonged to the
same person. A precise postmortem interval (+/- 24 hours) was also
determined.
The investigation conducted by the criminal police led to the
identification of the cadaver. The investigation to identify the perpetrator
or the perpetrators and the circumstances of this homicide are currently
under way.
Odontology, Entomology, Genetics
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Hazmat and the Forensic Dentist

Richard Serchuk, DDS*, 5 Valentines Lane, Old Brookville, NY 11545;
and B.K. Friedman, DDS, Office of the Medical Examiner Suffolk County,
PO Box 6100, Hauppauge, NY 11788-0099
The goal of this presentation is to make the forensic dentist aware of
the potential dangers of chemical, biological and radiological exposure.
This presentation will impact the forensic community and/or
humanity by increasing the desire for more continuing education and
training relating to HAZMAT and WMD.
The knowledge required to be a competent forensic odontologist is
always evolving. The possible use of weapons of mass destruction (WMD)
associated with terrorism now requires the inclusion of HAZMAT training
to the forensic odontologist. Dentists are secondary responders and must
be aware of the dangers that can be present. This presentation will discuss
HAZMAT training for the forensic dentist.
First responders arriving at an event must be aware of potential
dangers that may not be immediately apparent. What has caused the event
needs to be considered prior to entering a scene. If personnel approach the
scene without evaluating the incident, they too can become the injured or
deceased. The incident will now become bigger and more complicated.
Secondary responders should never go to a site without orders from
your incident command section chief. The view of the incident as forensic
dentists must now widen. Bodies can become contaminated for many
different reasons. An act of terrorism is only one possible means.
* Presenting Author

Chemical accidents can occur at factories or on the highways with trucks
colliding or train derailments. Prior to handling he living or the deceased,
one must take care that people are decontaminated and safe to handle. If
they are not decontaminated experts must know how to handle the remains.
There are many levels of HAZMAT. There is a HAZMAT awareness
course. This basic course is sufficient for most dental personnel.
Everything you ever wanted to now about HAZMAT, a hazardous scene,
and hazardous materials are covered very briefly in this course.
Secondly is a HAZMAT operation. This is the next level for people
who wish to have a better understanding of hazardous materials. How to
store, transport, and handle hazardous materials are discussed. The different
placards and symbols that appear on trucks and railcars are explained in
more depth in this course.
Once these two basic courses are completed, there are several
advanced courses depending on need.
Continuing up the HAZMAT line, there are different levels of
equipment to be worn at different parts of an incident. There are Level A,
Level B, and Level C suits. Level C is the lowest protection and level A
being the highest.
Level C might be a Tyvek suit with a simple mask and filter. Dental
personal wore this at the Twin Tower landfill.
Level A suit is a self-contained suit. A person is literally sealed into
the suit. A Self Contained Breathing Apparatus is part of the equipment.
Someone who has reached the level of HAZMAT technician wears this
type of suit. To reach this level, training is very intensive and rigorous.
There is also Hazmat Specialist. This is a much more advance type of
training. As the title implies, it is for specialty training.
Level A and Level B suits are almost impossible to perform
identification and would be unrealistic in a large-scale event. There is also
the question of need. How much training is really necessary? Should
everyone take HAZMAT awareness, what about HAZMAT operations?
With the knowledge of these dangers, what is one expected to do? Can
remains be manipulated in a Tyvek suit? What about level A suit? How
much or will decontamination be provided before the remains are expected
to be seen.
No advanced training in HAZMAT would be complete without
knowledge of the Incident Command System. This is an organizational
flow chart that was designed to handle diverse agencies and personnel that
arrive at an incident.
In this presentation the author will also give realistic options opinions
and expectations for the forensic odontologist when involved in an
incident.
Hazmat, Forensic Odontology, Weapons of Mass Destruction
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How Technology Helped Forensic
Dentists to Organize and Handle
Two Concurrent Mass Disasters:
Flight 587 and the World Trade Center

Konstantinos H. Cherpelis, DDS*, 33-03 Bell Boulevard, Bayside, NY
11361; Dan Levitt, DDS*, 160-19 Willets Point Boulevard, Whitestone,
NY 11357; Frank J. Pappas, DDS*, 33-03 Bell Boulevard, Bayside, NY
11361; Howard S. Glazer, DDS, 810 Abbott Boulevard, Fort Lee, NJ
07024; and Jeffrey R. Burkes, DDS, 520 First Avenue, New York, NY
10016
After attending this presentation, attendees will understand how
technology helped identify the victims of a mass disaster.
This presentation will impact the forensic community and/or
humanity by demonstrating how technology helped identify the victims of
a mass disaster.
On November 12, 2001, American Airlines Flight 587 took off from
John F. Kennedy International Airport and crashed into Belle Harbor, New
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York (in the borough of Queens) shocking the city of New York that was
already reeling from the attacks of September 11th. All 260 people on the
flight along with five people on the ground perished. The airspace over
New York was closed, with the assumption that this was another terrorist
attack.
The Office of Chief Medical Examiner City of New York (OCME), its
disaster victim identification team (DVIT) faced the unprecedented task of
running two mass disaster identification efforts at the same time.
Since the Manhattan office of the OCME was already set up for the
processing and identification of the World Trade Center (WTC) victims, it
was decided to bring the victims of Flight 587 to Manhattan approximately
20 miles away, instead of setting up a new recovery site at the Medical
Examiner’s Queens office.
The DVIT teams consisting of pathologists, medical legal
investigators, NTSB investigators, FBI investigators, the NYPD and other
agencies as well as the forensic dental teams were in place and began
processing the victims. NYPD detectives processed property, including
wallets, jewelry etc. and other personal effects on the victims, which helped
give clues in the identification process. The NYPD also fingerprinted all
the victims according to the protocols set for the WTC identification
process. After the pathologists performed the autopsies and obtained DNA
samples, the postmortem dental teams examined the full body radiographs
to confirm presence of dental remains. The jaws were dissected as
necessary and chartings and radiographs were done. The dental chartings
were entered into WIN-ID, a dental comparison and identification program.
The postmortem radiographs were scanned and entered into a database with
Adobe® Photoshop® which is accessible by the WinID program.
In the Manhattan office, new protocols were set up to differentiate the
victims of Flight 587 from the victims of the World Trade Center. New
computer databases, new identification numbers and different visual cues,
i.e., the color of paper, folders etc. were implemented.
The antemortem dental team began the task of gathering dental
records. Flight 587 was bound for Santo Domingo in the Dominican
Republic, an island in the Caribbean. Many of the victims were from the
Dominican Republic and the task of getting dental records was made more
difficult because of the language barrier and the possibility of no existing
dental records. All antemortem records were entered into WinID and
antemortem radiographs were scanned using Adobe® Photoshop®. This
enabled the comparison teams to pull up the ante and postmortem
radiographs quickly for evaluation.
After two weeks, all the postmortems were completed. All
postmortem chartings were entered into the computers with incident
numbers differentiating Flight 587 from the World Trade Center. After
about four weeks, all dental records that were available were received and
processed into the computer databases. Postmortem and antemortem
comparisons using WinID were done and completed. The victims of Flight
587 that could be identified by forensic dentistry were completed after four
weeks. Other means of identification including DNA were utilized to
identify those whom no antemortem dental records were available.
Forensic Odontology, WinID, DNA
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Avoiding Confusion in
a Small-Scale Disaster

Brian N. Feldman, DDS*, 94 Cumberland Street, Suite 801, Toronto,
Ontario M5R 1A3, Canada; and Robert E. Wood, DDS, PhD, 26
Grenville Street, Toronto, Ontario M7A 2G9, Canada
Attendees will be given recommendations for handling victim
identification logistics in a small-scale disaster.
This presentation will impact the forensic community and/or
humanity by providing conclusions and recommendations, which may
assist others in the forensic community when faced with a similar situation.
In April 2003 a construction accident precipitated a natural gas
explosion and fire that destroyed four street-level stores and second-floor
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apartments in a small strip plaza in Toronto. Initially, the police determined
by interviewing family members that there were six individuals
unaccounted for following the incident. The family dentists of the
presumed decedents were contacted and coroner’s warrants were issued in
order to obtain six sets of original dental records.
The bodies of six victims were recovered from the accident site and
transferred to coroner’s office for identification within 24 hours of the
incident. Two forensic odontologists commenced the identification
procedures on Victim #1, using the standard methods of dental charting and
a visual comparison of antemortem and postmortem radiographs. Each of
the six sets of dental records was examined in sequence. This process was
then repeated before it was concluded that Victim #1 did not match any of
the records available. The Coroner and the police were advised that it was
likely there may a seventh victim as yet undiscovered. A second search of
the disaster site over the next 24 hours did indeed result in the discovery of
a seventh body. The dental records for Victim #1 were ultimately obtained
and an identification confirmed.
This episode underlined the importance of never assuming that an
open population is closed or that a closed population is actually closed. In
addition, there may occasionally be a delay in notification from next-of-kin
that a family member is missing. Despite the pressure from many sources
to process victims quickly in an event of this scale, a delay may be
unavoidable in the interests of exercising due caution and prudence in the
identification process. It is recommended that the police carefully reexamine local missing persons lists and canvass the neighborhood
thoroughly whenever a small scale disaster occurs that involves multiple
victims.
Finally, the relatively small size of this incident resulted in pressure on
the forensic dentists to identify the decedents within an abbreviated period
of time. It is the author’s opinion that this pressure is unique to small-scale
mass fatality incidents. Such pressure must be resisted, in order that
appropriate procedures for the identification of multiple fatality incidents
can be completed accurately.
Missing Persons, Dental Identification, Small-Scale Mass Disaster
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Tooth Color as a Possible Indicator for Age

Guy Willems, DDS, PhD*, and Nathalie Devos, DDS, Katholieke
Universiteit Leuven, School of Dentistry, Oral Pathology and
Maxillofacial Surgery, Department of Forensic Odontology,
Kapucijnenvoer 7, Leuven, B-3000, Belgium; and Robert E. Wood, PhD,
Princess Margaret Hospital, Department of Dentistry, 610 University
Avenue, Toronto, Ontario M5G 2M9, Canada
The goal of this presentation is to investigate the color of tooth roots
and crowns in a standardised manner using a spectrophotometer and
analyse its relation with chronological age.
Although further research is needed on a more extensive population,
this presentation will impact the forensic community and/or humanity by
contributing to a better approximation of chronological age of an individual
by employing a complimentary technique that should not be very difficult
to use, but may have its power in the fact that it supports other more
traditional techniques by its outcome.
Outcome: Regression analysis rendered a relation displaying an
adjusted R-square between 0.45 and 0.48.
Introduction: Color is a subjective sensation and is as such difficult to
use in a quantitative study. On the other hand, a number of clinical studies
on extracted teeth have shown a good correlation between tooth color and
age.
Aim: The purpose of this study was to examine the usefulness of a
specific spectrophotometer in determining tooth color on extracted and
non-extracted teeth and to look for any age relationship.
Materials and methods: There were two parts in this study. In part 1,
the tooth collection of Ten Cate et al., 1977 was used and single rooted
teeth were selected out of each of the 5-year age groups (ages ranged from
* Presenting Author

15 to 84, both for males and females). Color measurements were
performed on the mesial and vestibular sites of the roots as well as on the
mid-vestibular aspects of the enamel crown. In part 2 the color of certain
upper anterior teeth was measured in living patients. Heavily restored,
endodontically treated or heavily discolored teeth were not taken into
account. In total, 217 upper anterior teeth from 78 patients ranging
between 15 and 83 years of age were measured with a spectrophotometer,
a technologically advanced shade taking system. It digitally analyses the
shades and immediately transmits the data to the main unit via an infrared
interface. It records hue, value and chroma according to the CIE-LAB
system without being affected by lighting conditions. Each color
measurement was repeated five times.
Results: Statistical analysis of the results revealed regression
formulas for both extracted and non-extracted cases, displaying an adjusted
R-square of 0.48 and 0.45 respectively.
Discussion: The high correlations found in an earlier reported study
by Lackovic and Wood, 2000 on the same material of Ten Cate et al., 1977
could not be confirmed, although similar age-related trends were found.
The disadvantage of the spectrophotometer employed is that only the
central part of the clinical crown was taken into account for the
determination of tooth color. On the other hand it is clear that this
technique opens possibilities for future research on age estimation in living
individuals.

in extent than reported in previous studies. The degree of abrasion was a
significant factor correlated with the estimated age of these Greek
skeletons. Greek cuisine is rich in acids such as lemon juice and vinegar,
which may contribute to these cervical abrasions. Other reported methods
of dental age estimation do not utilize cervical abrasion, perhaps because
the degree of abrasion is more variable and not significantly correlated with
age in previously studied populations. However, in selected populations
such as the Greeks, it may be crucial to take into account differences in diet
and dental care.
The findings of this study are especially important when identification
questions arise in international disasters, when victims come from across
countries and cultures. The author recommends further study of culture
and country-specific differences in dental wear patterns as an adjunct to
improving the accuracy of dental age estimation.

Forensic Odontology, Chronological Age, Dental Age Estimation

Cynthia Brzozowski, DMD*, Suffolk County Medical Examiner’s Office,
PO Box 6100, Hauppauge, NY 11788; and James McGivney, DMD,
66 Grasso Plaza, Saint Louis, MO 63123
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General vs. Population-Specific Dental Age
Estimation Method: A Greek Study

Helena Soomer, DDS, PhD*, Department of Forensic Medicine,
University of Tartu, Ravila 19, Tartu, 50411, Estonia; and Michael J.
Lincoln, MD, Department of Veterans Affairs, 550 Foothill Boulevard,
Suite 400, Salt Lake City, UT 84113
Attendees will learn, retain or implement into their practice dental age
estimation methods, which should take into account differences in diet and
dental care when victims come from across countries and cultures such as
in case of international disaster.
This presentation will impact the forensic community and/or
humanity by showing that population-specific differences in diet and dental
care are important factors and should be addressed in dental age estimation
methods.
If someone’s age is in question – whether based upon human remains
or in a living person – forensic odontologists can choose from a number of
dental age estimation methods. However, most dental age estimation
methods have utilized teeth from mixed populations, so as to be applicable
to any population. However, a generic method may theoretically result in
less accurate age estimates, because population-specific factors are not
taken into account.
The principal investigator traveled to Athens, Greece to evaluate
whether population-specific factors might exist in the Greek population and
how they might be incorporated into more accurate dental age estimation
method. The trip was sponsored by grants from the Friendship Association
of the Finnish-Athens Institute, the Columbus Foundation of University of
Tartu, Estonia, and the American School of Classical Studies at Athens.
The investigator examined the skeletons in the Wiener Laboratory’s
Human Skeletal Collection, housed at the University of Athens. This
important collection consists of 63 modern day Greek skeletons of known
age at death, cause of death, and gender. The investigator photographed all
the skulls, jaws, and teeth of these skeletons. A photographic database of
the findings has been prepared and various age-related changes have been
measured. In addition the investigator dissected one representative tooth
from each age group for histological analyses.
The results showed that virtually all of the teeth examined had cervical
abrasions, which increased in degree with age. These were more marked
* Presenting Author

Dental Age Estimation, Cervical Abrasion, Population-Specific
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Determining the Accuracy and
Reproducibility of Adobe® Photoshop®
Overlay Techniques Using WinBite Software

After attending this presentation, attendees will understand the
usefulness of overlays in bite mark analysis; will be able to understand the
different techniques used to producing overlays; and will appreciate the
accuracy of digitally prepared overlays.
This presentation will impact the forensic community and/or
humanity by demonstrating the accuracy associated with digitally prepared
overlays in bite mark analysis can now be quantified.
The use of bite mark evidence in court has been a controversial issue
in the forensic community. The concerns regarding bite mark analysis
include examiner objectivity as well as the reliability and reproducibility of
the current methods used by forensic odontologists.
The methods of bite mark analysis have come under even closer
scrutiny as a direct result of the 1993 U.S. Supreme Court Daubert Ruling.
The Daubert Ruling set a new standard for the admissibility of scientific
evidence in the federal courts and has been accepted by many state
jurisdictions as well. This new standard requires that the utilized scientific
methods be tested, reproducible and have a known or potential rate of error.
Recently, members of the forensic odontology community have made
efforts to test and report the reliability of various bite mark overlay methods
used for courtroom presentation.
Other odontologists have been exploring new methods of bite mark
analysis using stereometric and mathematical approaches to reduce
examiner subjectivity. One of the most widely accepted methods of bite
mark overlays is the computer generated overlay. Bowers, Sweet, and Senn
have suggested protocols to produce overlays using Adobe® Photoshop®.
The goals of this study are to assess the reproducibility and reliability
of different methods of overlay production.
A dental cast of interest was scanned at 72 dpi and saved as a bit
mapped (BMP) image. Two examiners then produced overlays of the
working surfaces of the incisors, canines and first premolars. Each
examiner reproduced 20 overlays of the same scanned image of the dental
cast. Half the overlays were fabricated by using the Threshold Tool and the
other half with the Magic Wand tool.
On the dental cast the occlusal surfaces of the teeth were measured
with a digital caliper and the “centroids” were marked with black pen. The
marked dental cast was then scanned and saved as a 72dpi BMP image.
WinBite software was used to produce a mathematical description of
the dental cast and a mathematical description of each the 40 overlays.
WinBite is a computer program written in Visual Basic®. Data is
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stored in a Microsoft Access® database. WinBite can analyze the pixels
that compose each tooth segment of an overlay. The pixels are
mathematically summed to yield a centroid at the center of the tooth
segment. The centroid is recorded with X axis and Y-axis coordinates.
Once each tooth segment of the overlay has been analyzed and recorded,
the lengths of lines that connect adjacent centroids are calculated and
recorded. Then the angles formed between adjacent lines are calculated
and recorded. The coordinates of the centroids, lengths of the connecting
lines and measures of the described angles form the mathematical
description of the overlay. A similar method was used to produce the
mathematical description of the cast.
WinBite software was then used to look at the differences between the
cast and each overlay. The sum of the differences of corresponding line
lengths and the sum of the differences of corresponding angle
measurements were combined to yield a numeric discriminator. The
discriminator is a measure of how much a given overlay deviates from the
cast. The discriminator was used to rank each of the overlays as they
compared with the cast.
The primary goal of the study was to measure and rank the ability of
different methods to produce a suitable and scientifically accurate overlay.
The subjectivity introduced by each examiner was also measured.
The intent was to establish both the reproducibility and reliability of
different methods of fabricating overlays and to establish error rates for
these methods.

In July 2004 the victim of the second case was allegedly drinking at a
bar in Cody, Wyoming. Prior to the closing of the bar for the night, she
struck up a conversation with one of three men who were partying together.
Apparently, she liked one of the men and gave him her address and phone
number. She proceeded to her home in hopes that the one young man
would follow. He did go to her house, but also brought his two friends. The
man with whom she was enamored had what was reported by all parties as
consensual sex. The details of what followed were apparently somewhat
blurred by the effects of the alcohol.
The lady states that one of the other three started to have intercourse
with her and she told him that she wanted him to stop. During that period
he allegedly bit her above her left breast on her chest. He then moved his
head to a position between her legs and bit her severely just below the
umbilicus. He then bit her several times on the inside of her left thigh hard
enough to cause extensive bruising. She claims that she continued to yell
at him to stop, but her pleas went unanswered.
Both victims were sexually assaulted but all of the bite marks were
observed to be on “non-sexual” areas of the body. No bite marks were
found on either of the women on the breasts, buttocks, or genital areas. Mr.
Collen was known to have a history of biting women in previous cases.
The perpetrator in the latest incident apparently has no history of sexual
assault or battery. However, one of his friends said that the biter was
“always shy around women” and was surprised that he bit her that hard.
Bite Marks, Sexual Assault, Homicide

Bite Mark, Forensic Odontology, Overlay
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“Non-Sexual” Biting During Sexual
Assault – A Comparison of Two Cases

Bruce R. Wiley, DMD*, 337 Greybull Avenue, Greybull, WY 82426
The purpose of this paper is to show the comparison of what is
traditionally considered non-sexual biting in two separate sexual assault
cases.
This presentation will impact the forensic community and/or
humanity by demonstrating an interesting and possibly helpful project to
accumulate more cases of this type to evaluate the perpetrators and the
details of the crimes committed.
“Sexual” biting is usually categorized as those bite marks, which are
found on the breasts, buttocks, and/or genitals. In the following two sexual
assault cases the bite marks were of a more “nonsexual” nature in their
location.
In October 1996 a party was held on the campus of Northwestern
University in Powell, Wyoming. Many of the students admitted to the
consumption of alcoholic beverages prior to the commencement of the
dance. According to witnesses, Levi Collen and his date were no
exception. They were both seen leaving the dance shortly after it began.
Levi Collen returned to his dormitory room, reportedly spattered with
blood, at approximately 1:00 a.m. Following several fabricated alibis,
Collen admitted that he had taken his date to Polecat bench on the outskirts
of Powell. The area is reported to be a popular hangout for underage
partying and other lascivious behavior.
Mr. Collen initially reported that following consensual sex in the
passenger seat of his Pontiac Grand Prix, his date got out of the vehicle to
urinate. He decided to do the same on the driver’s side of the car. While
he was relieving himself he claimed that this 115-pound female rushed
toward him and hit him on the head with a Coor’s Lite bottle. She then
allegedly started “pinching” him on the neck to the point that he reportedly
feared for his life. He said that he then returned to his vehicle, retrieved a
knife from the glove compartment, and stabbed her in self-defense.
According to the autopsy report, during Collen’s period of “defending
himself” the victim was apparently stripped of her clothing, sexually
assaulted, bitten at least six times on the face, left arm, and inner right thigh,
and stabbed about the face and neck approximately 20 times.
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Bite Mark Analysis: Additional
Investigations of Accuracy and Reliability

George A. Gould, DDS*, 6101 Puerto Drive, Rancho Murieta, CA 95683;
Nicole T. Pham, DDS*, and David R. Senn, DDS; University of Texas
Health Science Center at San Antonio, Dental School, 7703 Floyd Curl
Drive, Mail Code 7919, San Antonio, TX 78219-3900
The goals of this project are 1) to determine if odontologists of
varying experience can select the correct biter from a group of suspects,
2) to evaluate and compare bite mark analysis on human skin in a limited
but more extensive population, and 3) to assess the range of opinion in bite
mark interpretation by examiners in the current study.
This study is the next logical step of a pilot study presented at the 2004
AAFS meeting by Gould and Cardoza. This study will impact the forensic
community by providing information to support or question the concept
that bite mark analysis can offer objective, reliable and credible sciencebased opinion. The study further examines the importance of using quality
evidence, skillful interpretation, and trained forensic odontologists.
Background: Bite mark evidence has been accepted by the North
American forensic community and legally admissible in courts in the
United States of America. It has played an important part in the successful
prosecution in numerous criminal cases. Nevertheless, there are critics who
have questioned the scientific validity of bite mark analysis. This
constructive skepticism about the process and how forensic experts derive
bite mark opinions is healthy and welcome. It is also perceived as a tool in
helping to excel deliberately and to strengthen the process of bite mark
analysis.
Introduction: Bite marks are indicative of violence whether made by
the perpetrator during an assault or the victim in self-defense. To recognize
a human bite mark is an important criterion in an initial investigative phase
in deceased or living human victims. Therefore, it is critical to understand
and follow the protocol for data collection and preservation of bite mark
evidence. If these steps are followed, quality evidence may be available to
maximize accurate evidentiary analysis.
Are evidentiary opinions based on the same evidence similar among
forensic odontologists? This experiment is designed to provide insight to
the stated question. The accurate interpretation of bite mark evidence is
* Presenting Author

essential. The implications for the lives and liberty of the accused are an
enormous responsibility not to be taken lightly by competent and
experienced investigators. This study explores the relationship between
quality evidence and accurate interpretation of bite marks in reaching
forensic evidentiary opinion. If quality bite mark evidence is properly
analyzed, can trained odontologists assist triers of fact to make appropriate
decisions and judgments?
Method: Dental models of ten different individual’s teeth were
selected and used for the exercise. One set of the models made the bite
marks on the skin of a living human volunteer. To serve as test bites, each
set of models made one upper and one lower bite impression on modeling
clay. The test bites and bite mark on human skin were photographed with
Sony cameras: 1 megapixel FD-Mavica, 1.55 megapixel DCR-PC120, 8
megapixel FVF-828 and a ABFO No. 2 ruler appropriately placed. The
Universal Numbering System was used in the study. Adobe Photoshop 7.0
was used to fabricate hollow volume overlays using the technique
described in the Digital Analysis of Bite Mark Evidence by Raymond
Johansen, DMD and Michael Bowers, DDS, JD. Dentists with wide range
of forensic experience in bite mark analysis volunteered to be examiners.
The examiners were asked to compare the overlays to the test bite and bite
photographs and to determine the level of confidence for each as having
caused the bite marks on skin. Examiners were asked to utilize the ABFO
Bite Mark Terminology Guidelines.
Conclusion: The details and results of the study will be presented at
the conference. The study emphasizes the contribution and combination of
quality evidence, proper application of science-based methodology, plus
accurate analysis and interpretation by forensic odontologists who seek the
truth. Consequently, the forensic and judicial communities are encouraged
to continue to rely upon the scientific application of bite mark analysis and
the opinions of forensic experts who conscientiously apply those principals.
Bite Mark Analysis, Overlays, Scientific Method

involving human victims. While reports of wild animal bites on humans
are less numerous, as the human population increases and we continue to
encroach on their habitats we can expect those numbers to increase. Recent
mountain lion attacks in California and Colorado emphasize this trend.
Dogs have three distinct skull shapes: mesaticephalic, dolichocephalic
and brachycephalic. The most common skull shape is the mesaticephalic;
the Labrador Retriever is a good example. Dogs with longer skulls, such as
Collies, are dolichocephalic. Dogs with shortened maxillas, for instance,
English Bulldogs, are brachycephalic. Cats have two skull types. Most
cats are mesaticephalic. Persians represent the brachycephalic, with their
“pushed in” faces. It was hoped at first that the arch shape of the three skull
types would vary enough to differentiate the bite patterns. However, the
variance is seen more in the posterior portion of the arch, and is not
discernable in the bite mark pattern.
Hypothesis: Careful analysis of the size, arch shape, intercanine
width, and bite pattern of the dentitions of domestic and wild animals will
assist forensic dentists in their differential diagnosis of animal bite patterns.
Methods and Materials: Domestic and wild animal skulls from the
mammalian collection at the Field Museum of Natural History, Chicago,
Illinois, were examined, photographed, and measurements were taken of
the intercanine widths. Bite impressions of the anterior teeth were made
with foamed polystyrene. The impressions were photographed with an
ABFO #2 ruler in place, and the resulting images were imported into Adobe
Photoshop CS and rendered life size. The date, the location the specimens
were collected, and the sex of each animal was recorded, if the information
was available.
Results: The impact of this study on the forensic sciences and or
humanity is to provide a reference tool that may be used by medical
examiners, forensic odontologists, or other investigators to guide in the
scientific quest for identification of the correct perpetrator/ perpetrators of
animal bite marks.
Dog Bites, Cat Bites, Bite Marks
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A Comparison of Animal Jaws
and Bite Mark Patterns

Denise C. Murmann, DDS*, 5540 South Pulaski Road, Chicago, IL
60629; Paula C. Brumit, DDS, Bruce A. Schrader, DDS, and David R.
Senn, DDS, Center for Education and Research in Forensics (CERF),
University of Texas Health Science Center, Mail Code 7919, 7703 Floyd
Curl Drive, San Antonio, TX 78229-3900
Learning Objective and Outcome: The purpose of this presentation
is to compare the jaw shape and bite mark patterns of certain animals. This
paper is intended to serve as a field guide of animal bite mark patterns that
may be used to help investigators analyze animal bite marks and suggest
the possible source of specific marks.
Background Information: According to the ASFO Manual of
Forensic Odontology, human bites are, “oval or circular contusions,
bruises, or abrasions.” Humans have four incisors and two canines in each
arch. Human canines are only slightly longer in relation to the incisors and
premolars, and are short compared to animal canines. Animal bite marks
are not oval or circular, like their human counterparts. Dogs have longer
arches than humans, so the bite pattern is different. Dogs have six incisors,
and two much longer canines in each jaw, which often leave deep
punctures. The arch form of a cat is much smaller, and almost flat in shape.
Often the incisors (also six in number), are not involved in the bites, as they
are short compared to the very long canines. Most of the wild animals in
the order Carnivora that were examined for this study are in the cat and the
dog families, so their bite patterns were very similar to their domesticated
relatives.
In the United States, there are approximately 2 million dog bites per
year and 400,000 cat bites. A comparison of the jaw features and bite mark
patterns for both groups may be useful in assisting investigators who are
attempting to determine the animal or animals responsible for a bite or bites
* Presenting Author
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Bite Mark Evidence:
Junk Science or “Rocket Science”

Richard R. Souviron, DDS*, 336 Alhambra Circle, Coral Gables,
FL 33134
After attending this presentation, the attendees will learn and better
understand the relationship between a quality bite mark, a dental profile and
a bite mark with little or no individual characteristics. Misdiagnosis of
pattern injuries leading to false conclusions will be presented. The
presentation will provide examples of pattern injuries that mimic bite marks
but have been diagnosed as bite marks. Examples of misdiagnosed bite
marks and the consequences to the criminal justice system will be discussed
with ideas for corrections. The relationship of the “junk science” of bite
mark identification from a world population group versus fingerprints and
DNA will be explored. The relationship of a “good” bite with class
characteristics as a “rocket science” and its’ use as an investigative tool in
identification and eventual prosecution in criminal cases.
This presentation will impact the forensic community and/or
humanity by influencing bite mark comparisons with a view toward
conservatism.
Human on human bite marks have been accepted in the courts in the
United States for the past 30 years. Since that time, courts throughout the
United States have grappled with the scientific validity of bite mark
interpretations.
The original bite mark case admitted under the Frye Rule, Marx,
occurred in California in 1975. Scientific principles were argued in People
vs. Milone, an Illinois case in 1976. Two prosecution forensic
odontologists testified that Milone inflicted the bite mark. Three defense
odontologists testified that Milone was excluded and the injury pattern may
not be a bite mark.
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In the early 1980’s the American Board of Forensic Odontology
established standards and guidelines for documentation and interpretation
of bite mark evidence. In 1984 Dr. Ray Rawson published an article
detailing bite patterns left in wax and summarized the pattern uniqueness
of six anterior teeth. By application of the product rule, he opined the
virtual impossibility of finding two individuals with the same arrangement
of anterior teeth. In 1987 Robert DeLaCruz published an article in the
American Criminal Law Review entitled “Forensic Dentistry and the Law:
Is Bite Mark Evidence Here to Stay.” Mr. DeLaCruz pointed out the lack
of scientific validity in the bite mark identification process and the lack of
scientific basis of bite mark opinions. From 1985 through 1990 articles
were published describing scientific procedures applied to bite mark
evidence, ultraviolet light for the enhancement of pattern injuries (Dr. Tom
Krause), the use of scanning electron microscopes, CAT scans and alternate
light sources.
As more bite mark cases were adjudicated, prosecution experts
became more assertive in their statements regarding comparison of the
suspect with the bite wound. Terms such as “it is a positive match,” “bite
marks are better than fingerprints,” “the chances are 4.3 billion to one that
no one else left this bite mark,” and “indeed and without doubt,” were used
to obtain convictions in cases, many of which have subsequently been
reversed. For example, Wilhoit was convicted in Oklahoma on bite pattern
evidence and by trace saliva that contained Canada Albacans that was
“unique to Mr. Wilhoit.” Wilhoit was subsequently acquitted. In addition
to the Wilhoit case, convictions have been overturned in the Keko,
Almoilsh, Christini, Moldowan, Brewer, Harrison, and Krone cases.
Arizona State University law professor Michael Saxs has referred to
bite mark evidence as “Classic Junk Science.” Barry Scheck of the
Innocence Project has referred to bite mark evidence as junk science.
Professor James Starrs, in his scientific sleuthing publication, has been
critical of bite mark evidence. Are they correct?
Some skin bite mark patterns can be evaluated by a component
forensic odontologist and result in valid investigative statements pertaining
to a dental profile. Upper teeth are larger than lower teeth, a space, or a
rotated protruding tooth can create recognizable patterns. If the appropriate
pattern is present, a forensic odontologist should be able to inform the
investigative authorities that the suspect has a space between his upper
front teeth or he is missing a tooth or a tooth is out of line or the individual
has “buck teeth.” This is not complicated “rocket science.” Also, bites can
produce permanent injury; the force of teeth may avulse ears, fingers and
other tissues. Again, this is simple to opine, if the patterns and
circumstances indicate. The size, shape and arrangement of teeth patterns
can help determine if an individual is an adult or a child. When a dental
profile bite mark is clearly recorded in skin, it is not difficult to eliminate
individuals from a defined population of known suspects. However, to
identify a dental pattern as unique to a specific individual from within a
world population is a quantum leap in comparison to eliminating a suspect
from a known defined group. This type of opinion evidence is open to
question.
Given the same data, competent experts ought to be in agreement, but
may not. Nordby, in a 1992 issue of the Journal of Forensic Science,
“When Experts Disagree: Can We Believe What We See if We See What
We Believe?” explains the basis of disagreement between competent
experts. To enhance concurrence of correct interpretations, experts should
apply sound scientific principles and follow ABFO guidelines and
standards. Opinions should be supported by an independent second
forensic odontologist. The goal is to ensure that justice is done.
Dental Profile, Bite Marks, Odontology
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Forensic Bite Mark Analysis of Six Pit
Bulls Involved in a Mauling Death

Kenneth Cohrn, DDS*, District Five Medical Examiner Office, 809 Pine
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Street, Leesburg, FL 34748; Julia Martin, MD*, District Five Medical
Examiner Office, 809 Pine Street, Leesburg, Fl 34748
Attendees will gain insight into the utilization of bite mark analysis
using Adobe® Photoshop® for animal (dog) bite marks.
This presentation will impact the forensic community and/or
humanity by demonstrating forensic odontology bite mark analysis of
human bite marks utilizing Adobe® Photoshop® has become the gold
standard. However, this technique has been minimally used for animal bite
marks. This case involves six dogs that produced multiple bite mark
wounds in the mauling death of an elderly woman. This is a rather rare
opportunity to apply accepted bite mark analysis to an animal model.
This paper will present the coordinated efforts of Medical Examiner,
Dr. Julia Martin and forensic odontologist, Dr. Kenneth Cohrn at District
Five Medical Examiner’s office, Leesburg, Florida in determining of the
possible identification of six dogs involved in the vicious attack and
mauling death of an 81-year-old female victim.
The victim had just returned from visiting a neighbor on Friday,
December 12, 2003 when she was attacked outside her house in rural Citra,
a northern Marion county community in central Florida. The dogs
belonged to a next-door neighbor who found the woman lying in her front
yard with the car door open. He indicated “three or four of them were
around her at the time. (I) didn’t take time to identify them. (I) just wanted
to get them off her.” The owner didn’t know how long the attack had been
going on but speculated it may have been 10-15 minutes prior. “They were
chewing on her, all right,” he said.
The Marion County Animal Control Office had been notified several
times regarding the dog’s aggressive behavior. The victim’s daughter
pleaded with Animal Control authorities just days prior to the incident to
take corrective measures to prevent the likelihood of injury or death to her
mother or neighbors by these dogs.
The owner left his house about 8:30 a.m. Friday with seven mixedbreed Pit Bulls inside his house with the door wired shut. He did not know
how six of the dogs escaped from the house.
Officers of the Marion County Sheriff’s Office investigated three
issues:
1. Whether the owner had prior knowledge of the danger posed by
the dogs and had they attacked previously.
2. If the owner acted in a reckless manner by not maintaining
control of the animals.
3. Whether the owner knew if the dogs had a tendency to react
aggressively.
The dog owner was ultimately charged with negligent homicide.
Dr. Martin, Associate Medical Examiner, determined the cause of
death to be exsanguination due to multiple vascular lesions, blunt and sharp
injuries to the head, neck and trunk. The severity of many of the wounds
rendered them unusable for analysis. However, there were sites on the
extremities and torso that provided suitable bite mark evidence.
Vinyl polysiloxane dental impressions of the dentition of each suspect
dog were taken at the Animal Control Center in Ocala, FL. Urethane
models were fabricated from the impressions and scanned on a flat bed
scanner. Full sized computer generated acetate overlays of each dentition
were made using Adobe® Photoshop®. Digital photographs of the
diagnostic bite marks on the victim were imported into Photoshop® and
sized 1:1 for comparison. Models of the dentition, digital photographs and
computer-generated overlays were all used by Dr. Cohrn in the bite mark
analysis.
Challenges associated with the bite mark analysis included the
numerous bites, gross tissue destruction, number of dogs involved and the
difficulty in distinguishing individual characteristics.
The Center for Disease Control estimates that approximately 368,245
persons were treated for dog bite related injuries in 2001. Forty-two
percent of the bites incurred in children less than 14-years-old.
Furthermore, from 1979 – 1998 more than 300 Americans have been killed
by dog attacks. Another study from 1965 – 2001 covering 431 documented

* Presenting Author

dog bite fatalities shows 12% of the victims were elderly (65 – 94-yearsold) and 32% were a result of a multiple dog attack. Pit Bull and Pit Bull
type dogs were involved 21%, mixed breeds 16% and Rottweilers 13%.
Florida ranked 4th in dog related fatalities with 22 and California first with
47. There have been legislative efforts to control certain breeds based on
aggressive behavioral tendencies.
Forensic Odontology, Bite Mark Analysis, Animal Bite Marks
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Fatal Mauling of a Child by Three Dogs

Gregory Mar, DDS*, 850 Bryant, Room 442, San Francisco, CA 94103;
and Duane E. Spencer, DDS, 1855 San Miguel Drive, Walnut Creek,
CA 94596
After attending this presentation, attendees will have an increased
understanding of analysis of bites inflicted by dogs in fatal attacks.
This presentation will impact the forensic community and/or
humanity by reviewing the bite injuries on the victim and also review
similar types of dog bite injuries.
The expression “Dogs are Man’s Best Friend” has implied that there
is a constant congenial relationship between humans and canines but it is
known from history this is not always the case. In fact, dog bites to human
are common but are rarely fatal. In recent years there seems to be more
media reports of fatal mauling of humans by various breeds of dogs.
Usually the victims are children and the attacking dogs are commonly Pit
Bulls or Rotweillers. Often times the victim is attacked by multiple dogs
in a not so understood pack attack phenomenon and from time to time the
forensic odontologist is consulted for an analysis of the bite injuries to
determine the biter(s). This presentation will review the 2002 fatal mauling
of a six-year-old boy by three dogs of mixed breed. The breeds of these
dogs are not known normally to have a violent disposition nor were these
dogs trained to be aggressive. There will be a brief review of two other
Northern California attacks, the death of a young boy by two Rotweillers
and the fatal attack of an adult female by two adult Presa Canario dogs in
San Francisco.
In February of 2002, a six-year-old boy was playing on a jungle gym
in an unfenced backyard when several dogs attacked him. Initially a
neighbor who happened to look out the window observed several dogs
chewing at an unknown object. He decided to investigate further and
discovered the object to the six-year-old boy. The boy was initially treated
at St. Joseph Community Hospital in Red Bluff, California but because of
the extensive nature of his trauma, he was transferred to U.C. Davis
Medical Center in Sacramento, California where he later died. Initially, the
local animal control agency was able to apprehend a half of dozen dogs in
the neighborhood that they believe may be responsible for the attack. Their
investigation eventually focused on three dogs that were owned by a police
officer on retirement disability.
The Tehama County District Attorneys Office contacted the author to
examine the photos of the bite mark patterned injuries on the victim. Also
reviewed were the photos of the dogs and their respective dental stone
models of their teeth. With the exception of one dog that was missing one
canine tooth, the intermaxillary canine measurement was unremarkable and
close to one another. Since the facial and scalp tissue was completely
avulsed and because of the lack of any discernable bite patterns, inclusion
or exclusion of any of the dogs as the biter(s) was not possible.
Because of other evidence not specifically known to the author, this
matter was taken before a grand jury. The owner of the three dogs was
guilty of a misdemeanor of owning vicious dogs.
This presentation will review the bite injuries on the victim and also
review similar types of dog bite injuries.
Dog Bite, Fatal Mauling, Child
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Problems With Human Bite Mark Analysis

Sherie A. Blackwell, BSc*, and Ian Gordon, MSc, PhD, The University of
Melbourne, Statistical Consulting Centre, Parkville, Victoria 3010,
Australia; Tanijiri Toyohisa, BSc, Medic Engineering, Inc., Tk Building
3F, 11-1 Higashi Hivaki-Cho, Takano, Sakyo-Ku, Kyoto, 606-8107,
Japan; Cliff L. Ogleby, MSurv, The University of Melbourne,
Department of Geomatics, Parkville, Victoria 3010, Australia; and
John G. Clement, PhD, BDS, and Margaret R. Donald, BA, The
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After attending this presentation, attendees should appreciate the
potential seriousness of problems associated with bite mark analysis and
gain an understanding of the inherent benefits of 3-dimensional analysis of
bite injuries.
This presentation will impact the forensic community and/or
humanity by providing the forensic odontology community with an
increased understanding of the 3-dimensional nature of bite injuries, and
stimulate further ideas for research and practice.
Bite mark analysis is currently an extremely contentious topic. For a
subject with such potentially serious outcomes for both suspect and victim,
little research analyzing methods and evaluating outcomes is reaching peer
reviewed journals. Although admissibility of bite mark evidence has been
explicitly established and routinely accepted in the U.S. and other legal
systems for a long time, some odontologists argue that bite mark
methodology has never really undergone critical examination and
legitimately passed the Frye test for admissibility. Other legal observers are
rightly concerned that forensic odontologists are giving insufficient critical
attention to the quality of bite mark evidence presented to the courts.
In Australia, there are many uncertainties surrounding bite mark
evidence. The natural tendency to see what one wants to see, thereby
tempting examiners to over-interpret bite marks, has led to serious
difficulties when bringing such evidence before the courts. Two notorious
Australian cases, R v Raymond John Carroll and Lewis v The Queen, have
seen bite mark evidence rejected as ‘unsafe’ and convictions overturned on
appeal. Perhaps for such reasons this area of forensic science is currently
undergoing review and re-evaluation. Generally, courts now look for
quantitative rather than simply descriptive analysis before accepting
scientific evidence and it can be anticipated that future developments in bite
mark analysis will have to comply if convictions are going to be made with
confidence.
Perhaps the logical path to take is to analyze bite marks in 3dimensions. There are three factors of 3-dimensionality involved when one
person bites another - the curved surface of the skin, the shape of the biting
object and the depth of the injury should the tooth/teeth puncture the skin to
create a depression, although this is probably rare. The injury, as it is being
inflicted, is 3-dimensional - the skin deforms to accommodate the shape of
the teeth. However, once the teeth are withdrawn, the skin is restored to its
original shape and the resultant mark is represented 2-dimensionally on the
curved surface of the skin. If the force of the bite is great enough to leave an
indentation in the skin, then the injury itself is also 3-dimensional.
In this study, 40 study models of human dentitions and 40 Hydroflex
silicone rubber models of wax bites, made by the same subjects, were
digitized by laser scanning. The Cartesian co-ordinates of a series of
landmarks on each image were used to describe the dentitions and the bite
models using 3D-Rugle3© software (Medic Engineering, Japan).
Morphometric differences between dentitions and bite models were
compared using a variance-covariance matrix. Using cross-validation
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techniques on all possible matches and non-matches, an algorithm was
developed which estimated the probability of a dentition matching its
corresponding bite model. This gave rise to a Receiver Operating
Characteristic (ROC) curve with a range of values for specificity and
sensitivity. For this sample of 40, the best algorithm gave a 15.4% chance
of wrongly convicting an innocent person i.e. 15.4% of the non-matching
dentitions and bites could not be distinguished from the true match.
Bite Mark, 3-D, Quantitative
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Methods to Identify Various
Mammalian Bite Marks

Elverne M. Tonn, DDS, FACD, Tonn Forensic Consulting Services, 374
Laurelwood Circle, Manteca, CA 95336; John P. Dumbacher, PhD,
Department of Ornithology & Mammology, California Academy of
Sciences, San Francisco, CA 94103; and Dorothy Dechant, PhD, Institute
of Dental History & Craniofacial Study, School of Dentistry, University of
the Pacific, 2155 Webster Street, San Francisco, CA 94115
This presentation will impact the forensic community and/or
humanity by presenting data illustrating intercanine widths, and unusual
size and shape of the various animal arches. This should be helpful to
investigators and medical examiners as they inspect wounds on the
deceased.
The recognition of bite marks on the skin of a victim can be a
challenge to the crime scene investigator. It may appear as a diffuse bruise,
an abrasion, contusion, laceration or avulsive, where tissue is actually bitten
off of the victim. There may be drag marks, double bite marks, whole arch,
half arches, or separate and distinct individual teeth marks. Bite marks
change appearance within hours or days. Investigators should be
suspicious of any bruise or marks on the body, which may have the remote
appearance resembling teeth marks.
The first question that needs to be asked is: Is this a bite mark? An
“ideal” bite mark is a circular or ovoid patterned injury with two opposing
U-shaped arches. There may be individual variation that simulates biting
surfaces. Assuming that the marks appear as probable bite marks, the next
question is: Was this mark caused by a human or some other animal? Is the
shape and size of the arch form consistent with a human arch form? Or is
it unusual in form or size? Are there deep puncture wounds that could
indicate an animal’s larger canines? What do animal bites really look like?
The rest of this paper will try to shed some light on what various
mammalian teeth look like, the relative size and shape of their arch forms,
the extraordinary length of the canine teeth and some general guidelines to
assist in determining if the marks were caused by animals or another
human.
The methods and materials used included examining over a dozen
mammalian skulls and a similar number of adult human skulls. The arch
width from canine to canine was measured on each species, using dividers
and an accurate millimeter ruler. Color photographs were taken of the skull
in various positions and of the individual upper and lower arches. One
additional step was taken: an impression was taken of the arches with
highly accurate dental polyvinyl siloxane, to give an approximate visual
appearance of how a typical static bite wound might appear. The animals
chosen included: house cats, wildcat, mountain lion (puma), tiger, various
dogs, fox, coyote, wolf, brown bear, others, and of course, man.
Bite Marks, Animal Bites, Intercanine Widths
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A Vicious Sexual Attack Leads to Mutilation

Norman Sperber, DDS*, 3737-A Moraga Avenue, San Diego, CA 92117
The goal of this presentation is to present a case involving multiple
human bites, fracture orbital bone, and the severing of the nose in a female
sexual assault victim.
This presentation will impact the forensic community and/or
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humanity by detailing physical & sexual assaults that occur in the military
community.
On May 8, 2002, in Phuket, Thailand, an attack by a U.S. Marine on
a female U.S. Navy petty officer was so vicious and deranged that it
resulted in the severing of a portion of her nose, human bite marks on her
breasts, neck, and head and the breaking of the right inferior orbital bone.
Both of the suspects, a 26 year-old Marine sergeant, and the victim, a 23
year-old Navy petty officer, served on the San Diego-based amphibious
ship Bonhomme Richard. The ship was returning the 13th Marine
Expeditionary Unit to Camp Pendleton from deployment in the Arabian
Sea, related to the war in Afghanistan.
The attack occurred on the island of Phuket, a port of call, while
thousand of San Diego-based military personnel were ashore. After a trip
to a local bar, the victim testifies that she had a beer with Sgt. Thomas Wolf
and a friend and accompanied them to the beach. She swam with them then
returned to the beach. She stated that Sgt. Wolf coaxed her back into the
water, punched her, bit her, and forced her under the water several times.
Several witnesses, including a Marine lieutenant who had to subdue the
suspect in order to save the female victim from drowning, saw this incident.
The suspect was arrested and turned over to the Military Police and
eventually returned to San Diego., The victim was treated locally, then by
Navy physicians and returned to Balboa Naval hospital in San Diego, four
days later. This presenter was contacted by the United States Naval
Criminal Investigative Service and examined the victim on May 12, 2002,
at the hospital. Forensic Odontologist Greg Golden, who was conferring
on a related case, assisted in the examination. Conventional and ultraviolet
photography was accomplished over a four-hour period. This examination
revealed the following: 15 human bite marks, orbital fracture, and loss of a
portion of her nose. In addition to photography, videography was
accomplished with 15 stickers placed at each bite site and then a description
of each bite was logged into an evidence document for later reference.
Subsequently, the presenter at a dental clinic at Camp Pendleton
accomplished dental impressions and photography of the suspect. At a
Camp Pendleton court-martial, the suspect explained how he beat, raped,
bit, and then tried to drown the victim. He then pleaded guilty to all
charges, which included attempted murder, rape, maiming, and three counts
of assault. When asked by the military judge why he attacked a person he
had met that day, the defendant answered, “I don’t know, sir.” He also told
the court, “I forcibly tried to have sex with her, and she pulled away, sir.”
This presenter explained to the Marine prosecutor, Maj. Scott
Woodard, that the suspect’s teeth were consistent with at least one of the
bites but that teeth #24 and #25 were in a slight facial version with respect
to the other incisors and that they were slightly rotated. He was also
informed that these slight variations were not evident in the image and that
also the bite had occurred in a centric rather than protrusive relationship.
This presenter also explained that even in a situation seen by dozens of
witnesses, a bite mark image might not compare exactly with the biter’s
dentition, due to the inherent distortion in a bite mark.
On November 8, 2002, Sgt. Wolf was sentenced to 25 years in a
military prison for shattering the life of his victim.
A plastic surgeon described four surgeries, thus far performed on the
victim. In order to attempt the restoration of her nose, surgeons have
grafted tissue from her temple and ear. Defense attorneys said Sgt. Wolf
would be eligible for parole in eight years. He will be reduced in rank to
private, forfeit pay and benefits, and be dishonorably discharged.
Sexual Assaults, Multiple Bites, Severance of Nose Through Biting

F32

Investigation of Relationship Between
Tooth, Face, and Arch Form in a Sample
of Turkish Population

Feryal Karaman, PhD*, Istanbul University Institute of Forensic
Sciences, Cerrahpasa, Istanbul, 34303, Turkey; and Olcay Sakar, PhD,
Istanbul University Faculty of Dentistry, Capa, Istanbul, 34370, Turkey
* Presenting Author

The goal of this presentation is to determine the possible association
or correlation between the accepted esthetic parameters of tooth, face, arch
form and tooth, facial profiles by means of computer analyses and studying
dental casts, and facial anthropometry of living people, as well as the
influence of sex upon such associations. The second goal is, to research the
usability of these relations on facial reconstruction studies.
This presentation will impact the forensic community and/or
humanity by researching the usability of these relations on facial
reconstruction studies.
The relationship between facial shape and dental arch has not been
studied and considered seriously by the forensic odontologists and forensic
anthropologists. The relationship between the face and width of dental arch
is individualistic.
The necessary information for the restoration of the facial contours is
obtained from the data collected from the normal and full teeth subjects in
facial reconstruction studies. In this study, which takes these aspects into
consideration, the similarity of teeth and face dimensions with teeth and
ridge shape in the Turkish population was investigated. Additionally, the
relation between sex and tooth form was investigated.
One Hundred Fifty subjects (77 female, 73 male) were studied.
Photographs of tooth form, facial and profile features, and intra oral models
were taken from these subjects. Measurements of tooth, facial and arch
forms were made, and the type of tooth form, that is, whether angulated or
rounded, was assessed from the photographs and study models. The facial
and profile as well as tooth forms were traced from portrait and profile
photographs. The arch forms were traced from models. The tracings were
projected to the same dimensions on mm. ruled paper and the coordinates
recorded for computer analyses. The computed data were compared
statistically to evaluate associations or correlations between the various
esthetic parameters and to determine whether tooth form and sex were
associated. It was found that there was no association could be established
between frontal tooth form and arch form or between frontal tooth form and
facial form. Even though there is a close relation between sex and teeth
sizes, there has been no relation found between sex and teeth shapes. But
on the other hand, strong correlations, 88% and 76% respectively, were
found only between the facial and dental profiles and between the anterior
facial form and arch form.
By having such a correlation, these data should be taken into the
consideration especially for facial reconstruction studies. Otherwise, to
presume the face shape only by adding artificial tissues may provide a
platform for mistakes.
Forensic Odontology, Dental Arch Form, Facial Reconstruction
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Ethics and Dental Cares in Prison

Anne A. Bécart-Robert, DDS, PhD*, Gilles B Tournel, MD, Valéry C
Hédouin, MD, PhD, and Didier Gosset, MD, PhD, Institut de médecine
légale, 1, place de Verdun, Lille, 59 000, France
The goal of this presentation is to evaluate the dental health of
inmates. Ten years after a change of legislation, this work outlines the
benefits and the drawbacks of the current legislation, and the resulting
consequences in dental practice. The study also shows that the specific
environment of the prison can create some unique difficulties especially
ethical problems.
This presentation will impact the forensic community and/or
humanity by describing the functioning of French prisons, ethical
problems, and possible answers encountered in this unique dental practice.
In 1994, in France, a new legislation was enacted related to the health
of detainees. The purpose of this legislation was to give the prisoners the
same access to care as the general population. The system was moved from
private practice to public practice by the hospitals. Before 1994, the
medical staff in French jails was a private staff paid by the ministry of
Justice. Employees were sometimes subordinate to the prison
* Presenting Author

administration and this often conflicted with patient/doctor confidentiality.
Moreover, the physicians and the dentists were not present often enough in
the jails to give sufficient care.
Since 1994, the medical staff working inside the prisons is employed
by the hospital. The hospital organization has significantly improved the
number of dental visits to inmates. The quality of care has been improved
also because the hospital provids the necessary financial means.
Sterilization procedures and decontamination have been updated to avoid
transmissible diseases and resulting potential trials. The equipment is now
quite adequate but the human resources remain insufficient. The situation
has improved since 1994 but some problems remain.
The French jails are generally overpopulated. In the jails of Lille,
located in the north of France, the percentage of overpopulation is more
than 200% (1,100 detainees for 470 places). This problem causes a delay
in the care provided because of a lack of dentists even with the assistance
students from the dental university. The dental care, as with other medical
services, is free to the French detainees and the requests for dental care are
many. Another problem is that some prisons house men, women, and under
age detainees. These different populations must be kept separate which
adds to the burden of the medical personnel. Inmates isolated for medical
reasons or punishment can encounter difficulties coming to the dental
offices. So, inside the jail, access to dental care is not the same for all. The
high number of drug addicted inmates is another important consideration.
Because these inmates generally have very bad oral health, they need
additional visits.
After considering the different ethical problems encountered in a
prison dental practice in prison, some answers to resolve them are
proposed.
Prison, Odontology, Ethics
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A Comparative Study on Dental
Morphology Image of Chinese

Qun Huang, BSc*, College of Forest Police of Nan Jing, University City
of Xian Lin, Jiang Su P.R China, Nan Jing 210046
In modern forensic science, four techniques for body identification are
widely used. In mass disasters, identification of dental morphology image
can solve identification problems and perform very satisfactorily. This
presentation will impact the forensic community and/or humanity by
presenting a comprehensive description of that method.
In modern forensic science, four techniques for identification are
widely used, i.e., fingerprint identification, eye cornea identification, DNA
technique, and dental morphology identification. The eye cornea is a soft
issue, fingerprints are generally located on organic substances, and neither
can be kept for long. Although DNA techniques can offer very precise data,
national archives have not compiled this information. One possible
explination may be the expense and time needed to perform this task. On
the other hand, in mass disaster situations, identification of dental
morphology image can solve the above more than adequately. This
presentation will provide a comprehensive description of that method.
Experimental Result
1. Central incisor growing balance, upper incisor (width): 11 and
21, average are both 0.84cm; lower incisor: 31, average is
0.54cm and 41 is 0.53cm.
Feature point:
a. growing no balance, one person 21 bigger more
than 11
b. upper incisor width less than 0.75cm about 4%
and bigger 0.95cm about 2%
c. lower incisor width less than 0.45cm about 2%
and bigger than 0.6cm about 4.5%.
2. Distance from the sharp point of canine to the central line: below
1.4cm, 13 about 1% and 23 about 1%; above 2.0cm, 13 about 1%
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and 23 without (upper teeth). Below 1.0 cm, 33 about 1.3% and
43 about 4.2%; above 1.5cm, 33 about 2.67% and 43 about
2.82% (lower teeth).
Important discovery: the inter-canine mean distance (upper
jaw), White males 3.6cm, females 3.44c; Black males 3.83cm,
females 3.66cm; Chinese 3.38cm (mean of males and females).
(Lower jaw), White males 2.78cm, females 2.68cm; Black males
2.98cm, females 2.87cm; Chinese 2.52 cm (mean of males and
females)
The Chinese inter-canine mean distance is less than that of the
White and Black.
3. Height difference between central incisor and lateral incisor (11,
21, 31, 41 are higher as positive)
Compared two groups data, >0 in the meantime, about 61%; =0
in the meantime, about 4.6%; <0 in the meantime, 6.42%; others,
about 28.44%
4. Height difference between lateral incisor and canine (canine is
higher as positive)
Compared four groups data, <0 in the meantime, about 16.67%;
=0 in the meantime, about 1.52%; <0 in the meantime, without;
others, about 81.82%
5. Notching: There are 48 people, about 40.34% (totality 119
people) and one notching 25 people (concentrated on upper
central incisor), about 21%; two notching 16 people, about
13.45%; three notching 3 people, about 2.42%; four notching 3
people, about 2.42%; two notching on single tooth 1 person,
about 0.8%.
6. Sheltered teeth: There are 48 people, about 40.34% (totality
119 people)
7. Diastema: There are 10 people, about 8.4%, and turneddiastema, 3 people, about 2.52%
Notice: Middle diastema is said to be more common in
Australian Aborigines, South African Ostraloid, and Boskopoid
people but is rare in Chinese.
8. Others: Fragmentary tooth one person, about 0.84%
Denture one person, about 0.84%
Convex teeth one person, about 0.84%
Inter-concave on the teeth one person, about 0.84%
Above feature points are quite important for dental identification.
Forensic Science, Dental Morphology, Experimental Results
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Odontology

The Diversity of Dental Patterns
in the Orthopantomography and
Significance in Human Identification

Kyoung-Jin Shin, DDS, PhD*, Yonsei University, Department of
Forensic Medicine, College of Medicine, Human Identification
Research Institute, Seoul, 120-752, Korea; Sang-Seob Lee, DDS, MS,
and Jong-Hoon Choi, DDS, PhD, Yonsei University, Department of
Oral Diagnosis and Oral Medicine, College of Dentistry, Human
Identification Research Institute, Seoul, 120-752, Korea; Chang-Lyuk
Yoon, DDS, PhD, Chosun University, Department of Oral Medicine
and Forensic Odontology, College of Dentistry, Human Identification
Research Institute, Yonsei University, Gwangju, 501-759, Korea;
Chong-Youl Kim, DDS, PhD, Yonsei University, Department of Oral
Diagnosis and Oral Medicine, College of Dentistry, Human
Identification Research Institute, Seoul, 120-752, Korea
After attending this presentation, attendees will understand the
value of orthopantomography in human identification.
The primary aim of this study is to evaluate the utility of
orthopantomography for human identification. Three hundred
orthopantomograms were randomly selected from those kept in the
dental hospital of Yonsei university in Seoul. The dental patterns
observed in the orthopantomograms were converted into eight codes and
its diversity was calculated.
The diversity of dental patterns in orthopantomograms was 99.58%
in a complete dentition. The diversity in the mandible (98.99%) was
slightly higher value than that in the maxilla (97.92%). The diversity of
maxillary and mandibular molars ranged from 92.02% to 96.09%. It is
established that orthopantomography is valuable in personal
identification not only when a complete dentition is present, but also
when only posterior teeth remain. Therefore, the dental patterns in
orthopantomography are found to be very unique and an excellent
source for forensic identification.
Orthopantomography, Human Identification, Diversity of Dental
Patterns
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Dental Injuries in Road Accidents

Nunzio Di Nunno, MD*, Giuseppe Casucci, MD, and Cosimo Di
Nunno, MD, Sezione Medicina Legale, Dimimp Policlinico, Piazza G.
Cesare 11, Bari, 70124, Italy
Traumas of the maxillo-facial region account for a large proportion
of the cases admitted to hospital dental wards, and a relatively high
percentage of these traumas are due to motor vehicle accidents.
This study analyzes 6,840 cases admitted to the Dental Clinic of the
Ospedale Consorziale Policlinico of Bari (S. Italy) between 1998-2000.
Of these, 611 admissions (74% M, 26% F) were due to trauma,
distributed as follows: accidents: 254 cases, motor vehicle accidents:
232 cases, aggression: 60 cases, firearms: 3 cases, unspecified: 62 cases.
The 232 cases due to motor vehicle accidents have been classified
according to: date of onset, age and sex of victim, description of the
trauma (diagnosis), treatment and length of hospital stay.
The age ranges were: < 13 years: 12 cases; 14-23 years: 116 cases;
24-35 years: 53 cases; 36-45 years: 26 cases; 46-60 years: 14 cases; > 60
years: 11 cases.
The anatomical areas involved in the trauma were: only soft
tissues: 19 cases; mandible: 115 cases; teeth: 69 cases; zygomatic bone:
* Presenting Author
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49 cases; maxilla: 26 cases; nasal bones: 12 cases; orbital bone: 8 cases;
unspecified: 7 cases; sphenoid bone: 1 case.
In the high-risk age range (14-23 years) the trauma occurred
primarily (68%) during an accident while the victim was riding a
motorcycle or bicycle. In this group, the probability of a single or
multiple fractures of the mandible was twice that in the other groups.
The same applies to the dental arch, while the probability of complete
dislocation of these teeth was nine-fold that in the other age groups.
These data show that most road accidents featuring these types of
trauma occur while the victim is riding a bicycle or motorcycle. The
trauma occurs above all in the chin region and provokes fractures of the
mandible (single or multiple) and various dental traumas, especially
affecting the dental arch (largely avulsion and coronal and root
fractures). It must be pointed out in this context that in most cases use
of a helmet, compulsory since 1999 but still rarely used, would have
reduced the extent and severity of the injury, if not prevented it.
Treatment of fractures of the mandible is based largely on
osteosynthesis or immobilization of the jaw (or both), requiring between
4 days (immobilization of the jaw) and 7 days (osteosynthesis) of
hospital stay, followed by a period of up to six months’ convalescence
and functional re-education.
Treatment of dental lesions involves prostheses for complete
dislocation, and reconstruction and endodontic procedures for coronal
and root fractures.
Injuries, Motor Vehicle, Road Accidents
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Radiopacity of Prefabricated
Composite Resin Posts: A False
Negative in Dental Identifications

Richard A. Weems, DMD, MS*, James Broome, DMD, MS, and
Timothy Heaven, DMD, University of Alabama School of Dentistry,
1919 7th Avenue South, Birmingham, AL 35294
The goal of this presentation is to describe the possible pitfall of the
radiographic appearance of new composite material radicular posts.
This presentation will impact the forensic community and/or
humanity by preventing inaccurate data entry and a missed human dental
identification.
The objective of this presentation is to familiarize forensic dentists
with a possible pitfall regarding radiographic detection of new polymer
based endodontic posts.
Nonmetallic prefabricated radicular posts are coming into greater
clinical use. The lack of radiopacity found with some posts in
combination with their luting cement can make radiographic
interpretation difficult. Glass or carbon composite material by its own
nature will not absorb x-ray energy to the extent of metal products and
will appear much less radiopaque when imaged. To that end, ISO 4049
(2000) for polymer-based materials stipulates that a material must be
formulated to exhibit the radiopacity of an equivalent thickness of
aluminum to be deemed radiopaque. This means that the material in
question should have an equal radiographic opacity to an equivalent
thickness of aluminum. The purpose of this specification is to make the
cemented post detectible in any radiographic series.
A previous study by the authors of this presentation tested the
relative opacity of five polymer-based radicular posts and four luting
agents commonly used for post cementation for their radiographic
aluminum equivalence. This was accomplished by exposing digital
radiographs of the test samples and measuring their opacity relative to an
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aluminum ramp which was included in the images. Density comparison
to the equivalent thickness of aluminum revealed that only two of the
posts met specifications with one of the three at one-half the required
opacity and another at 20%. Also, two of the four cements were below
the stipulated aluminum equivalence and would not be of help in making
the post detectable.
These findings indicate possible future problems for forensic
dentists in antemortem and postmortem data collection in the
identification of human remains. If written dental records are sketchy or
poorly recorded, there could be cases where the presence of the post
goes totally undetected if the opacity is too low. Also, it is a standard
practice to “go with the radiographs” if there is conflict between the
written records and films taken subsequent to the chart entry. Cases of
dental fraud wherein procedures have been recorded and reimbursed by
patient insurance but never actually performed are all too often
encountered when making identifications.
It is also reasonable to assume that any postmortem data collection
involving such material without the aid of a written chart at hand will
result in a false-negative assessment of that tooth for the presence of a
post, particularly in a mass fatality incident where teams are working
separately. In cases where the remains are fragmented, this could result
in an unexplainable discrepancy in the findings and prevent the positive
identification of that individual.
This presentation has been made to make forensic dentists aware of
what may be a growing interpretation problem in human identification.
Any discrepancy between written records and radiographs as related to
“missing” radicular posts should be carefully scrutinized along with
possible contact with the dentist submitting the antemortem records for
clarification. Product density ratios and example radiographs will be
shown in the presentation to illustrate the need for concern.
Identification, Composite Posts, Radiographic
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Dental Development as an Aid
for Identification of Carbonized
Juvenile Remains

Eddy De Valck, DDS*, Parklaan 10, Beigem, B-1852, Belgium
After attending this presentation, attendees will understand the use
of dental age estimation for identification purposes.
This presentation will impact the forensic community and/or
humanity by demonstrating how dental age estimation can contribute to
victim identification.
Identification of victims in mass disasters is always a tedious and
time consuming occupation for the DVI teams, as the bodies are very
often in very bad conditions due to the nature of the disaster. Although
most DVI teams apply an interdisciplinary approach for the
identification process the classic methods are sometimes insufficient to
establish a positive identification. Particularly when dealing with
carbonized remains of mass disasters the circumstantial evidence has
most likely disappeared and other scientific methods will have to be
applied to identify the victims. In this E 34 motorway accident, which
occurred in June 2001 near Antwerp, six people from different
nationalities lost their lives when a truck collided with a tour bus. Due to
the heavy subsequent fire the vehicles burned to ashes and all bodies
were heavily carbonized which made the identification extremely
difficult. Amongst the victims in one particular car were two young boys
of different age. Despite the fact that the team disposed of antemortem
dental records the identification had to be carried out by dental age
estimation from the present and the developing dentition. Comparing
with existing tables and charts allowed the forensic odontologists to
make the distinction between the two boys.
Mass Disaster, Identification, Dental Age Estimation
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Complete Radiographic History and
Dental Artifact Aids in the Identification
of an Edentulous Victim

Kenneth P. Hermsen, DDS, MS*, Douglas County (NE) Coroner’s
Office, 615 North 90th Street, Omaha, NE 68114; John E. Filippi, DDS,
1325 127th Avenue, Omaha, NE 68154
After attending this presentation, attendees will understand the
importance of obtaining a complete radiographic history when attempting
to identify an unknown victim.
Learning Objective: to demonstrate the potential importance of a
complete radiographic history and the use of a dental artifact in the
identification of an edentulous victim.
In general, the most recent dental radiographs provide the most useful
and accurate basis for comparison with the postmortem films. Often,
unless directed otherwise, dentists provide only the most recent films of the
potential victim rather than sending the entire record. However, sometimes
valuable dental information can be found in older radiographs. This is a
report of such a case.
The presentation will show how a panoramic x-ray taken in 1978
provided the information needed to identify a skeletalized, edentulous
victim 22 years later. The victim, found in a ditch alongside a road in rural
Nebraska in November, 2000, was identified as an elderly male by
anthropologic examination. No other information was available, no other
distinguishing features were found at the discovery site and no dentures
were found. Given the location of the discovery and the determined age
and sex of the victim, local authorities had a missing person that was
consistent with this very general description.
Visual examination of the maxilla and mandible showed significant
deterioration of the alveolar bone with no distinguishing characteristics
evident. The mandible was fractured on the right side in the area of the
mental foramen. Radiographic examination of the antemortem films of the
missing person began with the most recent film, a single periapical x-ray of
tooth #26 taken in 1989. Providing no assistance, the next films reviewed
were 2 bitewings taken in 1980. The films showed the crowns of several
teeth, but no alveolar bone. Since the victim was edentulous, the films were
of no value for identification. The final radiograph was a panoramic x-ray
taken in 1978. That film showed several teeth present, but also a small
opaque object embedded in the alveolar bone in the area of tooth #19.
It will be shown how the presence of the opaque object was used to
identify the victim using comparisons of the location, size, shape and
measurements of the object between the antemortem and postmortem
films. It will also show dissection and recovery of the object to identify the
object itself.
In general, the older the antemortem x-rays the less helpful they are in
aiding in the identification of an unknown victim. This is a report of a case
where a 22-year-old panoramic film showing a dental artifact was
instrumental in the identification of an edentulous victim. It demonstrates
the importance of obtaining radiographic histories that are as complete as
possible. In this case, without the panoramic film from 1978, the victim
likely would not have been identified.
Complete, Artifact, Edentulous
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Identification Aids For Non-Alveolar
Mandibular Fragments

David L. Scott, DDS*, 901 Austin Road, Graham, TX 76450; David R.
Senn, DDS, Center for Education and Research in Forensics,
UTHSCSA - Dental School, Mail Code 7919, 7703 Floyd Curl Drive,
San Antonio, TX 78229-3900
The purpose of this research is to explore the possibility and
practicality of making dental identifications from specific edentulous areas
of fragmented mandibles by comparison to pre-extraction antemortem
* Presenting Author

records. Previous research reports have established that bone trabeculae
and nutrient canal patterns in the mandible exhibit combinations of
individual features that are distinctive, and in the absence of disease and/or
trauma remain identifiable over time. This study explores how long those
patterns remain identifiable after extraction of the teeth in the area.
Trabecular pattern and distinctive alveolar sockets have been used for
identification purposes. This study focuses on the area of the mandible
from the mandibular canal superiorly to and including the apical 1/3 of
roots in the area from the bicuspids to the third molars. The area between
the mandibular canal and the region of previous root apicies in the
bicuspid/molar region will be referred to as the mandibular canal-apex
area (MCA area). The mental foramen and mandibular canal are used as
reference points for orientation on edentulous radiographs.
This presentation will impact the forensic community and/or
humanity by providing another tool to aid in identifacations.
Hypothesis: It is possible to positively identify an edentulous
mandibular fragment by comparison to earlier radiographs of the same
mandible when teeth were present regardless of the time since the teeth
were lost or interval since antemortem radiographs were taken.
Method: Radiographs of extraction sites in the MCA area from
selected subjects were examined. The time interval between the
antemortem and “postmortem” radiographs ranged from 5 years to over 30
years with a mean interval of 15 years. The post extraction cases involved
denture, partial denture, and fixed bridge cases, as well as cases where no
prosthesis was placed. Trabecular pattern and other radiographically
distinguishing characteristics were evaluated, digitally enhanced, and
noted. Using Adobe Photoshop 7.0 the noted distinguishing characteristics
on each radiograph were compared using grids and location coordinates.
Print enlargements with transparent overlays were used to highlight
radiographic points of similarity. Radiographs were scanned at 600dpi in
grayscale. Using Adobe Photoshop 7.0 levels and filters were used to
enhance distinctive features. Since radiographs vary greatly in quality and
sharpness many of the software features and adjustments to enhance
images were employed. The mandibular canal and the mental foramen
served as landmarks for alignment. Computer-enhanced prints with
transparent overlays were used to demonstrate findings.
Technique: If antemortem radiographs exist, take a 9 shot
“postmortem” grid with x (suspected projection geometry) as starting
point at center and expand the grid in 5 degree increments.
If antemortem films do not currently exist or a large number of
fragments are to be examined a wider grid (25 shots) may assure similar
projection geometry comparison to the original operator’s technique.
Findings: Trabeculation patterns vary greatly with the angulations
used. Consequently, other factors must be considered for orientation of
images. Any and all landmarks and artifacts can yield useful information.
Even when radiographic technique is accurately duplicated, the loss of
teeth and the passage of time complicate identifying the underlying deep
trabecular pattern. Factors that may decrease identification potential
include masticatory load from prostheses, periodontal destruction, medical
conditions including osteoporosis, and surgical trauma from difficult
extractions.
Conclusion: Success rates in making this type of identification
improve when antemortem radiographs are of reasonably good quality.
Over time trabeculation and other features in the MCA area retain some
distinguishing characteristics even after a segment has become edentulous.
For identification purposes, evaluation and comparison of trabecular
patterns, bony landmarks, mandibular canals, foramina, anomalies,
artifacts, nutrient canals, and cortical bone patterns are useful features.
Success with this technique is dependent on attention to detail and near
duplication of radiographic projection geometry. Computer-aided
techniques that objectively register and compare images with varying
projection geometries would be most helpful in these cases. The lack of
consistent, co-planar reference points in edentulous areas makes the use of
that technique unlikely.
Dental Identification, Edentulous, Trabecular Pattern
* Presenting Author
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Identifying Characteristics of the Cervical
Spine in Orthodontic Radiographs

Glen A. Smith, DDS*, Boise Orthodontic Associates, 7373 Emerald
Street, Boise, ID 83704
Those who attend will learn how to evaluate the cervical spine in a
lateral cephalometric radiograph in terms of the stage of skeletal
maturation, and be able to recognize some of the more common
congenital, developmental, degenerative and traumatic anomalies that
may be helpful in making an identification.
This presentation will impact the forensic community and/or
humanity by informing odontologist and others working in human
identification about key information that may be available from dental
orthodontic records that is currently being over looked.
Human identification through the use of radiographs requires the
presence of preexisting antemortem films that include landmarks with
unique characteristics. Lateral cephalometric radiographs used in
orthodontic diagnosis contain many landmarks besides the teeth and jaws
that are suitable for identification purposes. Schuler in 1921 reported that
radiographs of frontal sinuses could be useful in identifications. The
sphenoid bone’s clivus, anterior cranial base, sinus, and sellae tursica have
been shown to develop unique radiographic outlines and relationships.
Hyoid bone anatomy, cranial volume, and various orthodontic
cephalometric measurements have also been studied for their forensic
identification value. This presentation will focus on the cervical spine and
its potential use in human identification.
The atlas, C1, is essentially a ring with prominent articular processes
called the lateral masses. Three chondrification centers of the atlas appear
during the second month of fetal life. Ossification of these centers occurs
with fusion posteriorly at 3-5 years of age and anteriorly at 9 years. The
bodies of the axis and the dens arise from separate ossification centers. C1,
C2, & C7 are the most anatomically variable of the cervical vertebrae. A
list of some of the conditions that will be reviewed are listed below.
Congenital absence of the posterior arch of the atlas: A report in 1987
mentions only 35 reported cases, and a case report of familial incidence
[mother & daughter] has been reported.
Occipitalization of the atlas: This congenital anomaly is
characterized by fusion of the posterior arch of atlas to the occiput.
Basilar Invagination or Impression (Cranial settling): Abnormal
protrusion of the upper cervical spine (dens) into the foramen magnum, as
a result of congenital malformation or acquired disease.
Bony ring of the vertebral artery [Kimmerle Anomaly, Pons
Posticus]: Bilateral grooves for the vertebral artery convert into bony
foramena [possibly by ossification of the oblique ligaments of the atlas].
This bony ring has been found in studies to exist both as complete or
incomplete foramen and be present either unilaterally & bilaterally. The
incidence of finding this structure varies from between 5% to 30%. The
bony ring has been seen in the skeleton in children as young as 2 & 4
years. Longitudinal growth study data showed first signs between 3.5-16
yr old, and complete bridging as young as age 6 and finishing as late as
age 24yr.
Spina bifida occulta: non-union of the posterior ring. It most
commonly affects C1, L5, S1 and transitional regions.
Ossiculum terminale: Fusion of the tip of the odontoid to the body
should occur by age twelve.
Subdental synchondrosis: This is a linear lucency at the base of the
dens. The dens usually fuses with the body of C2 somewhere between
ages 3 and 6 years. However, a thin remnant of the synchondrosis may be
seen on the lateral view for many years thereafter.
Os odontoideum: This is a condition where the axis and odontoid fail
to fuse.
Klippel-Feil Syndrome: Caused by fusion or by no segmentation. It
is present from birth. The most common feature is the blocking or fusion
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of vertebrae with consequent reduction in the length of the cervical spine
and shortening of the neck. Fusions between C1 & C2 are most frequent.
Cervical rib: The C7 segment becomes “thoracicized.” A cervical rib
reflects hyperplasia of the transverse process’ secondary center of
ossification.
Rheumatoid arthritis: A chronic, progressive, systemic inflammatory
disease primarily affecting synovial joints. The cervical spine is affected
in about 50% of patients with rheumatoid arthritis.
Hangman’s fracture: Nowadays this refers to bilateral fracture of the
posterior arch of C2 leading to spondylolysis with eventual associated
anterior spondylolistesis of C2 over C3 due to disc and longitudinal
ligaments associated lesions.

Low

Human Identification, Cephalometric Radiograph, Cervical Spine
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Dentists’ Qualifications Affect the
Accuracy of Radiographic Identification

Helena Soomer, DDS, PhD*, Department of Forensic Medicine,
University of Helsinki, PO Box 40, Helsinki 00014, Finland; Michael
J. Lincoln, MD, Department of Veterans Affairs, University of Utah
School of Medicine, 295 Chipeta Way, Salt Lake City, UT 84108
This research indicates that high levels of training and experience
in forensic odontology should be developed, maintained, and required of
dentists who participate in a forensic team dealing with challenging
identification cases.
This presentation will impact the forensic community and/or
humanity by indicating the need for the AAFS membership to develop
and support standards for both basic and advanced levels of forensic
training and certification for odontologists in order to insure high quality
forensic work.
Forensic odontologists differ significantly in their training and
experience. However, the effects of these differences on the accuracy
and reproducibility of odontologists’ case judgments has not been
assessed until now. The authors designed a Web-based experiment to
assess this issue, and recruited 40 forensic participating odontologists
from 19 countries. Each odontologist completed a Web-based survey of
their training, experience, and practice affiliation. They then completed
nine Web-based identification cases. Participants’ training level was
assessed by measuring fellowship training, advanced degrees,
professional memberships, and continuing forensic education course
attendance. Experience was assessed by participants’ total years of
forensic experience, annual case rate, mass disaster experience, and
forensic team affiliation.
Primary practice sector (academic,
government, or private practice) was recorded. Training, Education, and
Sector were analyzed as categorical independent variables. The nine
cases featured antemortem bite-wing x-rays and panoramic postmortem
films. Participants rated each case using the American Board of
Forensic Odontology Categories and Terminology for Body
Identification. The mean score on the nine cases formed a numeric
dependent variable called participant Accuracy. The analysis utilized
planned comparisons of means and analysis of variance. The results
showed that mean participant Accuracy was significantly correlated with
Training and work Sector, and borderline (p = 0.058) significantly
correlated with Experience. The means were in the expected direction:
TABLE — Mean participant Accuracy ratings and standard
deviations (SD) for Experience and Training levels and for Work
Sector.
Experience

High
Medium
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Training

Mean
Accuracy

SD

Mean
Accuracy

1.294
1.700

0.366
0.576

1.288
1.759

SD

Work Sector
Mean
Accuracy

0.342 Academy
1.235
0.531 Government 1.579

SD
0.307
0.536

1.641

0.514

1.815

0.587

Private

1.914

0.451

These results indicate that forensic odontologists must acquire and
maintain high-level training and experience in order to achieve their best
possible performance. The profession should promote both basic and
advanced certification standards and provide effective training courses
and certification examinations.
Odontology, Identification, Accuracy

The USS Iowa Disaster:
Success of the Forensic Dental Team

Robert B. Brannon, DDS, MSD*, Louisiana State University School of
Dentistry, Oral & Maxillofacial Pathology Department, Box 144, 1100
Florida Avenue, New Orleans, LA 70119; William M. Morlang, DDS,
Forensic Odontologist, 9317 Gloxinia Drive, San Antonio, TX 78266
The goal of this presentation is to reinforce how preparedness plays
a key role in mass disaster dental identification and is directly
responsible for the success that a dental team experiences.
This presentation will impact the forensic community and/or
humanity by describing the dental-identification team’s successful
involvement in the USS Iowa tragedy played a significant role in
contributing to the development of the American Board of Forensic
Odontology “Guidelines for the Development of a Disaster Dental
Identification Team.”
On April 19, 1989, the battleship USS Iowa was undergoing a
gunnery exercise approximately 330 miles northeast of Puerto Rico
when an explosion occurred in the Number 2 gun turret killing 47
crewmen. At the time, it was one of the worst peacetime military
accidents in U.S. naval history.
The role from the dentists’ perspective has never been reported.
Therefore, this presentation will discuss the valuable role that dentistry
played in the investigation and identification process and will record its
historical significance.The dental identification team’s organization,
problems encountered, and contributions are documented.
Dental comparison was the principal means of identification
because the explosion resulted in death from thermal injury and/or bluntforce injury. Identification efforts were further hampered because of
remains fragmentation and severe decomposition of remains due to
flooding in the turret. The Armed Forces Institute of Pathology
Department of Oral Pathology was responsible for providing forensic
dentistry support for this endeavor. The assembled dental identification
team was composed of 13 dental officers and seven dental technicians
from the Army, Air Force, and Navy. All 20 members of the dental
identification team were experienced in postmortem dental
identification. Prepackaged equipment and supplies dedicated to dental
identification were an invaluable resource and a major factor that
enabled the dental team to deploy rapidly.
Dental and fingerprint were methods used to identify the victims.
The use of computer analysis (CAPMI system) facilitated the dental
identification process. Dental comparison alone (14 victims) or in
combination with fingerprints (31 victims) was the means of positive
identification in 45 victims or 96%. Dental findings were classified as
“consistent with” for two whom fingerprints positively identified.
Hence, all 47 victims were identified.
The dental team faced a minimal amount of problems in this
disaster. Problems directly affecting the dental team included burn
victims, fragmentation of remains, commingling of jaw fragments, and
relatively minor discrepancies in antemortem dental records. However,
in summary, commencing with advance preparations to on-site
organizational plans to closure, every aspect of the dental identification
team’s preparedness and participation was a model for success.
* Presenting Author

Forensic Sciences, Mass Disaster, Dental Identification
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A Statistical Analysis of the Dental
Radiographs Submitted as Antemortem
Records

Henry J. Dondero, DDS*, 2 Emerald Drive, Glen Cove, NY 11542;
Jennifer G. Dondero, BS, Apartment 63, 265 Convent Avenue, New
York, NY 10031
After attending this presentation, forensic dentists will forever
bemoan the lack of complete ante-mortem x-rays as one of the most
frustrating facets of the profession. This report will give some insight
into the incident rate of missing x-rays from the World Trade Center
Disaster.
When one considers the gathering of family records for a mass
disaster several factors enter into the equation. In an airline disaster
investigators rely on the accuracy of the manifest as well as the
possibility of on ground personnel. Other disasters such as the World
Trade Center rely on the reporting of missing persons by family or coworkers. Even the best system can be compromised by the duplication
of reporting of missing persons by various relatives of the same
individual. Early reports from the World Trade Center started with a
number in the five thousand to ten thousand fatality range. As time
went on it was realized that the more realistic number was closer to
three thousand victims. Once the WinID system was up and running a
need developed to be able to ascertain how many records were
received and, perhaps more importantly, what was the level of
completeness of the dental records.
In February, 2002, the Dental Team began re-checking the
completeness of every family record filed in the Ante-Mortem Unit.
Among those items checked were the number, type and diagnostic
quality of the x-rays, the Doctor’s pedigree, the scanning of x-rays into
the WinID database, and finally the accuracy of the ante-mortem
charting. This tedious process continued for several months. While it
was being determined that the records were as accurate and as
complete as possible, it was then decided to analyze what x-rays were
missing or incomplete and to what extent did the number of missing
films inhibit the investigators from performing thorough searches
utilizing WinID.
It is impossible to search WinID to determine what x-rays aren’t
present because that expression is entered as a “no data” entry which
is globally ignored by WinID. It was determined that in order to gather
that kind of information a query would have to be made through
Microsoft’s Access software which is the type of database used by
WinID. Several queries were developed; no x-ray entries at all, entries
on posterior teeth only, anterior teeth only, maxillary only, mandibular
only, right quadrants, left quadrants, and finally each quadrant
individually. These queries were run on a weekly basis to track the
completeness of the database. On June 2, 2002, the day before the
Dental Investigation Unit went from an active status to an on call
mode, the queries were run one last time. At this time it was found that
there were 1,743 active records. As one might suspect the most
common area for missing x-rays was the anterior teeth at nearly 8%.
Most of the other areas ranged between 0.5% and 2.0%.
This presentation will discuss each of the eleven queries as both a
raw number and as a percentage of the whole active victim database.
Final percentages will also be given with correction factors for the “no
x-rays at all” which would skew all the expected result to another
level. The possibility of disseminating this information to the entire
dental profession is encouraged with the modest expectation that in the
event of another mass disaster the records received from the family
dentists would be as complete and as up to date as possible.
Computer Program, Odontology, Incomplete Records Statistics
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The Staten Island Landfill
and the World Trade Center

Konstantinos H. Cherpelis, DDS*, 33-03 Bell Boulevard, Bayside,
NY 11361
After attending this presentation, attendees will learn how the
World Trade Center debris was processed.
This presentation will impact the forensic community and/or
humanity by discussion how the World Trade Center debris was
processed in one of the largest forensic recoveries in the world.
On September 11, 2001, terrorists hijacked four airplanes with the
intention of attacking The United States of America by flying them into
military, political and symbolic American targets. Three of the planes hit
their intended targets. Passengers on the fourth plane, learning of the
attacks fought the hijackers and the plane subsequently crashed into a
field in Pennsylvania killing the 64 passengers on board. The Pentagon
was hit and 184 military and civilian personnel were killed. The other
two planes crashed into the Twin Towers of the World Trade Center in
New York City ultimately causing the collapse of both buildings and the
deaths of thousands of civilians and hundreds of emergency responders.
After the collapse rescue teams went in and began the search for
survivors. They encountered a ten story 1.5 million pile of debris that
used to be two towers standing 110 stories high. Unfortunately very few
people survived the collapse. The rescue effort inevitably turned into a
recovery effort to find the victims of the worst terrorist attack in history.
The question that arose is what to do with the debris and how to sort
through it.
The 2200 acre Staten Island landfill, closed just 6 months prior to
the attacks, was reopened for the world’s largest forensic recovery and
debris disposal effort from what was to become known at first as “the
Pile” and then finally “Ground Zero.” The landfill had been closed since
March of that year, but all the apparatus remained in place: barges, haul
trucks, bulldozers, loaders.
The recovery at the landfill was in the jurisdiction of the New York
City Police Department and was treated as a crime scene. Not only were
victims to be recovered but evidence from the airplanes, especially the
black boxes and of course, artifacts of the towers themselves were to be
found and preserved. The debris also needed to be disposed in a safe
manner.
FEMA designated the Army Corps of Engineers (ACofE) to set up
the recovery effort at the land fill. Ultimately, over thirty local, state and
federal agencies were involved.
The debris was being laid out on the ground, and the agents (about
2,000 of them, including NYPD, FBI, Secret Service, CIA, and K-9
units working 24/7) would have to rake through the debris looking for
body parts, personal effects, and evidence at their feet, yielding the
largest crime scene the United States had ever experienced and the most
complex debris field in our Country’s history.
The ACofE civilian contractors automated the process by the use of
machines that sorted the WTC debris by size. The debris was brought to
the landfill by truck or barge. Large metal debris was separated and
investigated by civil engineers for the cause of the towers collapse.
Remaining debris was loaded by front end loaders and grapplers into
large shakers. The larger fragments were moved to a manual sorting area
for investigation. The finer fragments which fell through the screens
were taken to one of the Screening Plants for processing where they
were further separated into two debris streams: small mixed fragments
and very small mixed fragments. These two sizes of mixed fragments
were passed onto separate conveyor belts that carried the debris to
Picking Stations where agents manned each side of the conveyor belt
and investigated the debris as it passed any evidence was removed by the
agents as it passed by.

174

Human remains recovered by the agents were separated and placed
into protective containers and then removed to the on-site morgue and
eventually transported back to the medical examiners office in
Manhattan. Evidence was placed in secure Evidence Trailers for future
processing. Metal was recycled
All other debris was buried in the landfill. All of this was on top of the
largest active methane gas-producing landfill in the world.
On day 321, July 26, 2002, the last of the debris from Ground Zero
was processed ending the processing of the worlds largest crime scene.
A simple ½ hour ceremony marked the end of the effort.
• 1,462,000 tons of debris had been received and processed
• 35,000 tons of steel had been removed (165,000 tons were removed
directly at Ground Zero)
• 806,000 tons of debris had been screened, an average of 75 tons
per hour
• 14,968 workers had been through the PPE process
• 43,600 people (39,795 NYPD, 6,212 non-NYPD) had been through
the Site Specific Indoctrination
• Over 1.7 million man hours had been worked
• Over 55,000 discrete pieces of evidence had been recovered
• 4,257 body parts had been recovered 209 victims had been
positively identified
• Over the duration of the project the average amount of debris
processed was 4,900 tons per day
• No more lives lost.
Landfill, Artifacts, Ground Zero
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Dental Team Training —
After Action Report

Richard Fixott, DDS*, 1814 SE 49th, Portland, OR 97215
This presentation will describe a dental team training exercise.
What worked, what did not work, and areas requiring focus will be
discussed. Recommendations for improved training will be presented.
This presentation will impact the forensic community and/or
humanity by discussing information which will assist other dental teams
in planning and conducting training.
An antemortem record preparation exercise was conducted for the
Oregon Dental Association Forensic Dental Team at the ODA Annual
Meeting. After an overview presentation to review record preparation
and instructions, participants were given written records to review.
Radiographs for each case were projected on 2 large screens. WIN-ID
forms were used for the composite antemortem record. Approximately
15 minutes was allowed to complete the record. After completion, the
record preparation was reviewed with the entire group. Each entry on
the WIN-ID form was related to the chart note or radiograph. The actual
case scenario for each case was also presented. Each case was reviewed
completely before the next was started. The participants did three cases.
After the exercise, the record forms were reviewed by the author for
trends and errors. Areas needing improvement included following basic
instructions, proper completion of the Description and Code columns,
use of WIN-ID secondary codes, and use of the Comments area. The
second and third case records showed improvement over the first case
reviewed
Standardization in antemortem record preparation where a
computer program such as WIN-ID is being used is essential for creation
of an accurate and useful database. The training module described here
was a trial of a methodology to try to standardize the Dental Teams
response. This standardization was not evident to the degree required.
However, general principles for success were demonstrated. They
include clear concise and repeated guidelines for form completion and
record analysis, re-enforcement of principled for computer code usage,
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and training in small groups to allow one on one mentoring and training
Mass Disaster, Training, Dental ID Team
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Mass Disaster Management With Limited
Resources: When to Ask for Help

Allan A. Raden, DMD, MPH*, Gloucester County Medical Examiner’s
Office, 160 Fries Mill Road, Turnersville, NJ 08012
The goal of this presentation is to present to the forensic community
a simplified method for developing a protocol for disaster management
when manpower and facilities are not readily available.
This presentation will impact the forensic community and/or
humanity by describing an improved method for evaluating the need for
additional resources in managing mass fatality identifications.
Disaster, whether man-made or natural, does not always occur
where expected or where preparation has been made. Further, many
jurisdictions simply do not have the ability to properly manage a disaster
scene with regards to security, extrication of remains, if any, and
identification of victims. The protocols established in Gloucester
County, NJ, could serve as a model for other similarly challenged areas.
Located midway between New York and Washington, DC, in the
Northeast Corridor, Gloucester County is predominately suburban, with
several large tracts dedicated to agriculture. Several large industries also
make their home here. Oil refineries line the western border along the
heavily traveled Delaware River. A major metropolitan airport,
Philadelphia International, is in close proximity and the county is
frequently flown over during takeoff and landing. The land area is
approximately 329 square miles.
Emergency planning has been very active recently, with more focus
being placed on preparedness post 9-11. A well-defined plan
encompassing scene management, facilities management, and
manpower allocation has been established. For the purposes of this
discussion, focus will be placed on facilities and manpower.
The county employs a full time Medical Examiner with a staff of
three full time investigators and two technicians. The morgue facility is
located in the county’s largest hospital. The maximum capacity would
be about ten sets of remains that could be analyzed at any one time.
Radiographic equipment does not include a dental unit. However, if a
mass disaster should occur, the established facility would be quickly
overburdened when figuring in the number of live cases needing
treatment. Thus, the Medical Examiner’s Office has defined a mass
disaster as one that involves ten or more fatalities.
A contingency plan has been developed to address this issue. A
large, relatively unused armory located within the county has been
designated as a temporary morgue. Most morgue supplies would come
from suppliers of such equipment, who are on standby for immediate
shipment. Liaisons have been established with these sources, and their
inventories are regularly monitored. Manpower, however, is another
issue. A large-scale disaster with multiple fatalities could pose a critical
manpower shortage of morgue technicians, ambulance drivers,
investigators, morticians, pathologists and odontologists. As evidenced
by the NY Twin Towers incident, it is clear that shifts would have to be
employed as to not create an unfair burden on recovery workers. The
lives of recovery workers should not be interrupted to the point where it
unfairly taxes their families or themselves. Thus, the Medical Examiner
must decide when to ask for help located outside of his or her
jurisdiction. For example, an air disaster with fatalities in the hundreds
could require the facilities of the nearby Philadelphia County ME’s
office.
The National Disaster Medical System (NDMS) has been
established to aid cities and counties in a time of need, like a multiple
fatality incident, where local resources would be over whelmed. One
component of NDMS is the Disaster Mortuary Operational Response
Team (DMORT). DMORT is composed of pathologists, morticians,
morgue technicians, and forensic dentists, as well as support personnel
* Presenting Author

that have been trained and could respond quickly in the event of an
incident overwhelming local resources. It is a self-contained operation
that could really operate anywhere. However, DMORT only responds
when requested by the local Emergency Management Agency. The
Armed Forces Medical Examiner is another possible source of help.
However, in all cases, the Gloucester County Medical Examiner must
request the additional help.
There are many questions the local recovery team must ask itself
when assessing a mass casualty situation. A mock situation will be used
to demonstrate the need for a protocol in determining the level of outside
help required.
Identification, Mass Disaster, DMORT
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Sexual Differences in Turkish Dentition

Feryal Karaman, PhD*, Istanbul University Institute of Forensic
Medicine, Oguzhan cad. No:21/A Aras ap. D:3, Fýndýkzade, Istanbul
34370, Turkey; Muzaffer Ates, PhD, Istanbul University Faculty of
Dentistry, Istanbul 34370, Turkey
After attending this presentation, attendees will understand sexual
variation in dentition among the nations.
This presentation will impact the forensic community and/or
humanity by demonstrating the variation in dental sizes which do not
depend only to the sexes but also to the population in the nations.
Sexual variation in the human skeleton and dentition has been of
great concern for both odontologists and anthropologists. Variation in
dental size gives clues not only about the behavior of a population but
also differences between the sexes. This study deals with sexual
differences in a 20-29-year-old Turkish sample. A total of 28
buccolingual (BL) and mesiodistal (MD) dimensions of upper and
lower dentition (I1 through M2) from dental casts of 50 males and 50
females were analyzed using discriminant function statistics. The results
indicated that 8 of the upper and 7 of the lower dimensions were
significantly greater in males. Much of the differences are in the front
teeth of both jaws. Using a stepwise function on both jaws, lower and
upper canine BL, lower canine and P1 MD, lower I2 BL were selected
as the most discriminating variables. When only the front teeth are used
in separate functions, only canine BL and of the lower jaw I2 and C BL
of the upper jaw were found the most discriminating variables.
Classification accuracy was 81% for the total sample and 76% for upper
front and 81% for lower front teeth.
In conclusion dental dimensions in Turks are not very sexually
dimorphic. Results found here is not considerably different from other
Turkish studies. Anterior teeth seem to be the choice one should make
in determining the sex. The present dentition should be compared with
the skeletons in order to verify if the variation in dimorphism is small in
the entire population of the country or it is only the dentition that is
unique to Turks in this respect.
Forensic Odontology, Sex Determination, Dental Sizes
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Oral Infections That Kill

Peter W. Loomis, DDS*, and Homer R. Campbell, DDS, Office of the
Medical Investigator, Department of Pathology, University of New
Mexico School of Medicine, Albuquerque, NM 87131
The educational goals of this presentation are to impress upon the
healthcare and forensic communities that common oral infections can
become lethal.
Dental and orofacial infections have the potential of becoming life
threatening if left unchecked. Healthcare providers need to recognize
and treat such infections before sepsis and multi-organ involvement
ensue.
The educational goals of this presentation are to impress upon the

* Presenting Author

healthcare and forensic communities that common oral infections can
become lethal. Cervical necrotizing fasciitis (CNF), clinical sepsis,
brain abscess, endocarditis and broncho-alveolar pneumonia originating
from dental-alveolar infection can lead to a rapid demise. This
presentation will include the clinicopathologic features of CNF, its
anatomical progression from an oral focal point, the microbiology
involved, and introduce three unreported cases of death due to oral
infection.
Over the past 20 years the New Mexico Office of the Medical
Investigator has investigated eight deaths attributable to CNF with a
dental origin. Three of these cases were encountered during the past year
(2002) and one will be reported in this presentation along with two other
cases of death resulting from an oral infection. Over 80 cases of CNF
have been reported in the English language literature and of those, up to
80% had an odontogenic focal point of infection.
CNF can be a rare sequelae of dental infection, becoming a severe,
rapidly progressing bacterial infection of the subcutaneous soft tissue of
the neck, often with hematogenous spread to distant organs. CNF causes
extensive necrosis of the superficial and deep fascia, subcutaneous fat
and muscle, rapidly dissecting the fascial planes potentially extending
into the mediastinum, pericardium and thorax. Without early
recognition, aggressive antibiotic therapy, surgical debridement and or
hyperbaric oxygen therapy, the course of the infection is rapid with a
significant mortality rate.
It can start from a breach of the
oral/pharyngeal mucous membrane, a periapical tooth abscess,
periodontal disease or external trauma. The bacteria from the site invade
the deeper tissue and blood vessels if it is not contained by the immune
system. The spread of these bacteria, especially E. coli and
Streptococcus sp., is very rapid. Bacteria initiate a local immune
response in the area of the wound that can lead to a general feeling of
malaise. When the bacteria enter the blood stream, a more vigorous
immune response is elicited and the infection can spread to all the organs
in the body. Septic shock ensues as the infection overwhelms the
defenses and causes the organs to fail. In the following case report, the
malaise this decedent felt during the few days before his death was
probably due to the early and then worsening infection. By the time he
collapsed, he was already in septic shock.
A 66-year-old Caucasian male died from complications of cervical
necrotizing fasciitis caused by oral infection eight days after extraction
of his mandibular teeth. One day following the removal of the sutures
placed at the time of surgery, the decedent had feelings of general
malaise, stomach ache, and headache, as well as several small
nosebleeds that neither he nor his wife could control. She convinced
him to see a physician, however he collapsed before they left the house
and Emergency Medical Services could not resuscitate him. Other than
hypertension (for which he did not take medication), his medical history
was unremarkable. Autopsy revealed that the bacterial infection had
spread to his kidneys, brain and lungs. E. coli was cultured from the
lungs, leptomeninges, blood, soft tissue of the neck and alpha
streptococcus was also cultured from the lungs. Atherosclerosis of the
coronary arteries, the aorta and pulmonary artery was observed, as well
as dilated cardiomyopathy. Crepitus of the soft tissues of the neck was
evidence of gas production from the bacteria that had invaded the soft
tissues of the neck, traversing the fascial planes. His history of chronic
periodontal disease, coupled the recent extractions, suggests that the
sepsis was a direct result of the oral infection and oral surgery
performed.
Additionally, two cases of death from clinical sepsis with acute
broncho-alveolar pneumonia having an oral focal point of infection will
be presented. In one case the patient died from multi-organ failure due
to sepsis from bilateral pneumonia with abscess formation caused by
Fusobacterium varium (a gram negative anaerobe). The infection was
initiated from aspiration of oral/upper airway contents associated with a
large periodontal abscess on the distal aspect of the lower left second
molar tooth. A second patient died from clinical sepsis and organ failure
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due to cellulitis, broncho-alveolar pneumonia and soft tissue abscess on
his right flank. Eikenella corrodens (a facultative gram negative
bacillus) was cultured from the extensive soft tissue abscess. The source
of the infection was a severe periodontal infection that spread to the
upper airway and via hematogenous pathways to the other sites
involved.
Dental Infection, Sepsis, Cervical Necrotizing Fasciitis
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A Comparison of Intercanine Widths
Among Various Animals and Humans

Elverne M. Tonn, DDS*, 1507 West Yosemite Avenue, Manteca, CA
95337; Douglas J. Long, PhD, California Academy of Sciences,
Golden Gate Park, San Francisco, CA 94118; Dorothy Dechant, PhD,
University of the Pacific, School of Dentistry, San Francisco,
CA 94115
The goal of this presentation is to present visual and dimensional
data to determine the origin of various bite marks of animals and humans
where canine teeth are most prominent.
This presentation will impact the forensic community and/or
humanity by differentiating mammalian bite sizes from small (mouse) to
large (grizzly bear). This will enable investigators to determine the
origin of teeth marks on bodies of deceased victims.
This poster will present photographs and measurements from
various animal and human skulls, to establish guidelines to assist
investigators in determining the origin of teeth marks on human bodies.
Remains of unidentified persons are usually discovered in buildings
or outdoors. If death has been fairly recent, bite marks may be registered
on the skin. However, if some time has elapsed since death, there may
be bite marks on the skeletal remains. One of the essential questions to
answer is whether the bite marks are of human or animal origin? There
have been recorded cases where domesticated dogs or cats have nibbled
and gnawed on their dead owner’s body, when death occurs in the home.
Also, there have been many individuals discovered outdoors, in a field
or a forest, with teeth marks on the flesh or on the bones.
It was decided to survey representative animal bite marks, to enable
investigators to determine whether humans, animals or rodents were
involved. Since the canine teeth (cuspids) are the most prominent in
most mammals, only the distance between the canines was measured.
Both the maxillary (upper) and mandibular (lower) teeth were recorded.
The photographs and measurements were made from two worldrenowned skull collections: a. The California Academy of Sciences,
Department of Ornithology and Mammology, San Francisco. b. The
University of the Pacific, School of Dentistry, Institute of Dental History
and Craniofacial Study, San Francisco.
Data will be presented showing the intercanine width of various
animals, including mice, rats, dogs, cats, wild cat, lynxes, mountain lions
(pumas), California bears, grizzly bears, and adult humans. This data
should prove helpful to various trauma and crime scene investigators.
Bite Marks, Animal Bites, Intercanine Widths
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Case of Dental Identification Helped
by Previous Professional Negligence

A. Felszeghy, MD, Semmelweis University, Institute of Forensic
Medicine, Budapest, Hungary; George Szilagyi, DMD*, Gonc and
Area Dental Center, 19 Karolyi Gaspar Street, Gonc, H-3895,
Hungary; Istvan F. Szentmariay, MD, Institute of Forensic Medicine,
Semmelweis University, Ulloi UT 93, Budapest, H-1091, Hungary; A.
Vegh, DMD, Pal Heim Children’s Hospital, Department of Oromaxillar
Surgery and Orthodontics, Budapest, Hungary
This presentation will illustrate how the presence of previous dental
professional incompetence can help in forensic dental identification.
This presentation will impact the forensic community and/or
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humanity by demonstrating the use of non-conventional findings in
forensic dental identification. An interesting case will be presented.
Postmortem identifications using dental data are usually limited in
young individuals within five to ten years of final development of
permanent teeth. During dental examinations of these patients, many
individual characteristic features may not appear in an average dental
report during office visits, making future dental comparisons difficult.
Many young dental patients have no dental complaints, no disease
conditions and no dental restorations. This can make dental
identifications of young individuals even more difficult. Dental
screening during office visits usually end with mark “sine morbo” (no
disease).
We would like to show a case of 17-year-old male. His badly
decomposed body was found in a river. He had thirty-two fully
developed teeth, no caries was present. The maxillary anterior teeth
showed mild crowding and the mandibular anterior teeth showed
moderate crowding. There were orthodontic bands present on teeth #s 19
and 30. An orthodontic band was also seen on tooth #3 and a bondable
single buccal tube was attached to tooth #14. This tube was originally
intended to be used on tooth #15. Between teeth #s 4 and 13 was an
esthetic orthodontic device with brackets.
Using the missing persons list, one young individual was in a
similar phase of orthodontic treatment. Talking to his dentist, he did not
rule out the possibility that the dental status we found was his former
patient’s, but did not reassure us either.
We found three mistakes made during the application of the
orthodontic device, the treating orthodontist made these against the rules
of the profession.
1. An inappropriate single bondable buccal tube was glued to tooth #14.
2. This tube was already used before. (heat damage)
3. At tooth #7, the arch wire was set under the lower bracket wings
and the ligature was bound in the slot. (Uncommon method of
intrusion)
During the next formal conversation with the treating dentist, we
confronted him with our findings; he confessed that he made those
irregular orthodontic interventions. In our unique case, the orthodontic
maltreatment of the patient allowed us to perform successful forensic
dental identification which led to full identification of an unknown
young individual. The case will be illustrated with ample photographs.
Dental Identification, Professional Negligence, Orthodontics
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Dental Age Estimation Using X-Ray
Microfocus Computer Tomography

Frieda Vandevoort, DDS*, Katholieke Universiteit Leuven, School of
Dentistry, Oral Pathology and Maxillofacial Surgery, Forensic
Dentistry, Leuven B-3000, Belgium; Lars Bergmans, DDS, Katholieke
Universiteit Leuven, School of Dentistry, Oral Pathology and
Maxillofacial Surgery, Biomat Research Cluster, Leuven B-3000,
Belgium; Johan Van Cleynenbreugel, PhD, and Didier Bielen, MD,
Katholieke Universiteit Leuven, Medicine and Engeneering Medical
Imaging Computing, ESAT/PSI, Leuven B-3000, Belgium; Paul
Lambrechts, PhD, DDS, Katholieke Universiteit Leuven, School of
Dentistry, Oral Pathology and Maxillofacial Surgery, Biomat Research
Cluster, Leuven, B-3000 Belgium; Martine Wevers, PhD, Katholieke
Universiteit Leuven, Metallurgy and Meterials Engeneering, Leuven B3000 Belgium; Guy Willems, PhD, DDS, Katholieke Universiteit
Leuven, School of Dentistry, Oral Pathology and Maxillofacial
Surgery, Forensic Dentistry, Leuven B-3000, Belgium
The goal of this presentation is to discuss pulp/tooth volume ratio
which is an age-related change and as such an important parameter in a
new dental age estimation procedure.
This presentation will impact the forensic community and/or
humanity by demonstrating a completely new technique for dental age
* Presenting Author

estimation that is being introduced to the community. The technique
needs further research in order to optimize the procedure and obtain
more statistically sound results.
Introduction: The aging of teeth is a unique process. Especially the
volume of the pulp canal system considerably reduces over time. Based
on this age-related changes a variety of methods for age estimation were
proposed. Most of them require extraction with or without preparation of
microscopic sections. During the last 20 years X-ray microfocus
computer tomography (μCT) has shown its potential in various fields,
also in dental research. The aim of the present study was to correlate the
volume ratio of pulp versus tooth with the chronological age of an
individual using μCT.
Materials and Methods: Forty-three teeth were collected from 25
individuals, ranging from 24-66 years. The selection was restricted to
upper and lower single rooted teeth. Only those teeth that revealed
neither profound caries nor restorations were included.
Scanning was performed using a desktop X-ray microfocus CT
scanner providing data sets that were used later for qualitative and
quantitative purposes. Each tooth was vertically positioned on a metal
holder in the center of the scanner using cyanoacrylate glue.
Custom made software, written on top of the public domain
Visualization Toolkit (VTK) package was developed for segmentation
and volume measurements by voxel counting. All measurements and
additional information was entered into a Microsoft® Excel®
spreadsheet. Statistical analysis was carried out.
Results: The analysis of principal components showed that only
the pulp/tooth volume ratio had a coefficient significantly different from
zero, and therefore the remaining components, being gender and type of
tooth, were disregarded.
Regression analysis with age as dependent variable and the
pulp/tooth volume ratio as independent variable showed a coefficient of
determination : R2 = 34%. The formula was given as : age = 61,78 –
788,94 ratio.
Conclusion: X-ray microfocus computer tomography is a nondestructive tool for imaging internal structures of teeth. The presented
methodology shows promising results for estimating biological age
based on the pulp/tooth volume ratio. Optimisation of scanning and
measuring technique is subject of further investigation.
Dental Age Estimation, Pulp/Tooth Volume Ratio, Odontology
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Reliability of Third Molar Development
for Age in a North Texas Hispanic
Population: A Comparison Study

Kathleen A. Kasper, DDS*, University of Texas Health Science Center
at San Antonio, 7703 Floyd Curl Drive, San Antonio, TX 78229-7919;
David R. Senn, DDS, CERF, University of Texas Health Sciences
Center at San Antonio, 7703 Floyd Curl Drive, San Antonio, TX
78266; Al Kvanli, NA, College of Business Administration, University
of North Texas, Denton, TX 76203
The goal of this presentation is to compare age estimation data from
North Texas Hispanics of known age to earlier studies on Southeast
Texas and South Texas Hispanic populations. This study, when
combined with and compared to previous studies, explores the validity
and reliability of using third molar development in age estimation for
Hispanics.
This presentation will impact the forensic community and/or
humanity by supporting the reliability and validity of utilizing third
molar development for age estimation in persons of Hispanic origin in
the age ranges studied.
Age estimation in living and deceased individuals using dental
structures is an important function of the forensic odontologist. Using
development of the dentition as a guide has been accurate in those ages

* Presenting Author

from birth to early teens. After that age, the precision in which this can
be done decreases dramatically. The experienced forensic dentist knows
that with this kind of analysis the final result is “estimation” of age rather
than determination. Examiners must be aware of the limitations of
applying these principles and techniques and of their legal and moral
responsibilities in estimating age.
In most jurisdictions in the United States, a juvenile is judged to be
an adult at age eighteen. When reliable, verifiable documentation of age
is unavailable, third molar development is often used to judge whether a
person is statistically likely to have reached the eighteenth birthday.
The development of third molars is sometimes the only available
means of estimating age in living individuals from the late teenage years
to the early twenties. This technique has been helpful to medical
examiners, law enforcement agencies and immigration service personnel
to estimate chronological age when no other official documentation has
been available to confirm an individual’s actual age. By the age of 16,
all permanent teeth have completed their root formation and show closed
apices, except for the third molars. These teeth, if present offer the sole
possibility for dental age estimation between 16 and 22 years of age.
The American Board of Forensic Odontology did an age estimation
study in 1993 that evaluated the accuracy of estimating chronological
age from developmental states of the third molars. The participants
scored the development of the third molars using the grading technique
developed by the published work of A. Demirjian in 1978. A limitation
of the 1993 ABFO was that most of the subjects were Caucasian. It has
been proposed that repeat studies on groups of different ancestry could
supplement the mainly Caucasian sampling in the 1993 study done by
Mincer, Harris and Berryman.
Recently, Solari and Rios completed separate studies on third molar
development and dental age estimation in Hispanic populations in the
state of Texas. Each group collected data and compared results from
different geographic regions in Texas. Both suggest that Hispanics
exhibit earlier dental maturation than the samples studied by Demirjian
and by Mincer, Harris and Berryman.
The current study evaluates age estimation accuracy in a Dallas-Ft.
Worth, Texas Hispanic population. A new empirical probabilities table
was created based on results of the Rios et al. and Solari et al. studies.
Results were then compared to the subject population. Findings of this
study are similar to previous studies performed with other Texas
Hispanic groups. This study supports the reliability and validity of
utilizing third molar development for age estimation in persons of
Hispanic origin in the age ranges studied.
Forensic Odontology, Age Estimation, Third Molar Development
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Age Estimation From Third Molar
Development in a Negroid Population

Laura A. Kaiser, DMD*, 5664 Bee Ridge Road, #203, Sarasota, FL
34233; David R. Senn, DDS, Center for Education and Research in
Forensics, University of Texas Health Science Center, 7703 Floyd Curl
Drive, San Antonio, TX 77005
The goal of this presentation is to discuss age estimation from third
molar development in a Negroid Populaiton.
This presentation will impact the forensic community and/or
humanity by demonstrating It will give the forensic community a
database for age estimation using third molars in the Negroid populaiton.
Background: The analysis of third molar development for age
estimation is an established procedure in forensic odontology. The
technique is used in profiling unidentified bodies and in determining the
probability that an adolescent has reached his/her eighteenth birthday.
Both of these uses have significant legal ramifications. Age estimation
from third molar development is based upon the 1993 ABFO study by
Harry H. Mincer, DDS, PhD, et al. That study looked at radiographs
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from 823 individuals and most of the sample population was from the
Caucasian race (80%). Third molar development rates and patterns may
vary in persons of different racial groups.
Objective: This project’s objective is to create a database for age
estimation for the Negroid population. This information can be used in
calculating the average empirical probability that an individual has
attained his/her eighteenth birthday in immigration cases and for
assisting medical examiners and coroners in unidentified body cases.
Method: Five hundred panoramic radiographs and the dates they
were taken were collected from dental schools throughout the south and
eastern part of the United States. The sex and birth date were recorded
and the race of each individual was determined to be Negroid through
information recorded in the health histories. Radiographs of individuals
whose race could not be verified were not selected. The chronological
age range of the individuals selected for this study ranged from 10 to 22
years. The radiographs were scanned with an Epson 1680 transparency
scanner into Adobe Photoshop 7.0. The scanned radiographs were
assigned generic numbers and the chronological age of the individual
was not disclosed to the examiner. Six dentists with forensic experience
scored the crown and root development of the third molars using the
Demirjian’s eight stage classification.
Conclusions: The information was compared to the 1993 ABFO
study by Mincer, et al., to create a set of analyzed data for the Negroid
population. The information will be available to forensic odontologists
and applied to UT-Age, a computer program for automating the analysis
for practical use. The study shows that Negroid third molars develop
differently than Caucasian third molars. Appropriately applied, this
information will help to more accurately estimate age for identification
in unidentified body and immigration cases for persons in the Negroid
racial group.

Kvaal et al. (1995) reported a method which is based only on
radiological measurements. They investigated periapical radiographs by
examining the relationship between chronological age and the twodimensional dental pulpal size. The present study will apply Kvaal et
al.’s methodology on digital orthopantomographs. The purpose is to
evaluate whether this approach could be feasible and could lead to
statistically sound results with adequate repeatability.
Materials and Methods: 180 panoramic radiographs were collected
at random from patients of which the age ranged from 19 to 75 years.
According to the reported technique, six teeth were selected on the
panoramic radiograph: upper central and lateral incisor and second
bicuspid, and lower lateral incisor, cuspid and first bicuspid. The same
exclusion criteria as in the original paper were respected: impacted teeth,
teeth with vestibular radio-opaque fillings, crowns, pathological
processes in the apical bone visible on the radiograph or teeth with rootcanal treatment and teeth which had the mesio-distal plane of the tooth
not parallel to the film.
Statistical analysis (t-Tests and analysis of variances) were carried
out in order to spot significant differences and the standard error of the
estimate was calculated.
Results: Results revealed significant differences between the actual
age and the estimated age and the standard error of the estimate appeared
to be larger compared to the original technique.
Discussion: The original technique based on standard long-cone
periapical radiographs appeared to be more accurate in estimating the
dental age of living individuals.

Age Estimation, Negroid, Third Molars

F22

F21

Jane A. Blankenshp, DDS, Harry H. Mincer, DDS, PhD*, Mark
Scarbecz, PhD, Marjorie A. Woods, DDS, and Eddie L. Burton, DDS,
University of Tennessee College of Dentistry, 875 Union Avenue,
Memphis, TN 38163

The Use of Dental Age Estimation
Technique According to Kvaal on
Panoramic Radiographs

Guy Willems, PhD, DDS*, Katholieke Universiteit Leuven, Department
of Forensic Odontology, Kapucijnenvoer 7, Leuven B-3000, Belgium;
Nathalie Bosmans, KuLeuven, Kapucijnenvoer 7, Leuven B-3000,
Belgium
After attending this presentation, attendees will learn dental age
estimation according to Kvaal may not be performed on panoramic
radiographs.
Introduction: Age determination has become increasingly important
in forensic sciences. This is certainly true for unidentified corpses but
also for living individuals. Especially in a multicultural society where
legal and illegal immigration is rising, an increasing demand exists for
age calculation in living persons.
Several authors have reported different techniques for dental age
calculation of adults in forensic literature. Among those are
morphological and radiological techniques. Most commonly used
morphological techniques are based on: the length of the apical
translucent zone (Bang and Ramm, 1970); and on the evaluation of age
related criteria such as attrition, secondary dentin, periodontal
attachment, translucent apical zone, cementum apposition and root
resorption (Johanson, 1971). Finally T. Solheim (1993) reported on a
morphological technique which until today seems to be the most
elaborated and statistically sound technique for dental age calculation.
All these methods require extraction, and most of the time preparation of
microscopic sections of at least one tooth and therefore are not suitable
for use in living individuals.
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Accuracy and Precision of Third Molar
Development as an Indicator of
Chronological Age in African Americans

The goal of this presentation is to define the chronology of third
molar development in an African American population as a possible
method of forensic age determination during late adolescence and early
adulthood.
This presentation will impact the forensic community and/or
humanity by providing forensic estimation of chronological age in
adolescents or young adults of African descent, specifically in
differentiating whether or not an individual is legally an adult.
This study proposes to assess the accuracy of using third molar
development based on radiographically distinguishable stages of tooth
formation in pre-existing diagnostic panoramic and periapical dental
radiographs to determine chronological age in African Americans
between the ages of 14 and 24 for forensic purposes, and to determine
whether there are noteworthy differences from comparable previously
studied populations of other racial and ethnic groups.
Stages of third molar development as depicted in panoramic and
periapical radiographs from African American dental patients (n=244) in
Memphis, Tennessee of known age and gender were used for the study.
The majority of the cases (n=231) were evaluated using only panoramic
radiographs. For a smaller number of cases (n=12) periapical films were
used, and one case (n=1) was assessed using both types of radiographs.
Identification of ethnicity was made according to demographic
information present in the patients’ dental records. The subject
population ranged in age from 14 to 24 years. Radiographs were scored
according to stage of third molar development using the eight-grade
scheme developed by Demirjian (stages A through H, with H
* Presenting Author

representing complete root formation). Every interpretable third molar
was scored, and mean and median ages for each developmental stage
were calculated. Results were analyzed to determine intra- and interarch synchrony, and gender differences. Also evaluated for each stage
was the relative probability of whether an individual was 18 years old or
older (i.e., in most legal jurisdictions an adult).
Within the age group studied only third molar developmental stages
D through H were represented. When both teeth were present and
interpretable, left and right third maxillary molars were at synchronous
stages in 90.9% of cases, and mandibular third molars in 95.3% of cases.
In this African American population, maxillary third molar development
was slightly advanced over mandibular third molar development (16.1%
as compared with 11.4%, with the remainder synchronous.) This finding
was in accord with results determined in previously studied Caucasian
and Hispanic populations. However, in contrast to the other populations,
third molar root formation occurred earlier in females than males.
Standard deviations for chronological age at each formation stage ranged
from 0.92 to 2.51 years. Analysis of data to determine the empirical
likelihood that an individual is at least 18 years old indicated that an
African American male with fully developed third molars (stage H) is
with approximately 80% probability 18 years old or older, and a
corresponding female has attained this age in approximately 90% of
cases.
As with studies of other populations, determination of
chronological age of African Americans by assessing third molar
development radiographically seems to be an inaccurate exercise with a
range of variability within the different developmental stages of
approximately 2 to 5 years. On the other hand, it appears that if an
African American has fully developed third molars, one might assume
with 80 to 90% probability that he or she has attained an age of 18 years.
This finding is in accord with a prior study of North American
Caucasians, but contrasts with corresponding studies that indicate
significantly earlier third molar development among American subjects
of Hispanic origin.
Age Determination, African Americans, Third Molar Development
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Visual Enhancement of Conventional
Radiographs Using MICS

John M. Carson, DDS*, Chief Dental Examiner, WV Office of the
Chief Medical Examiner, 3132 Collins Ferry Road, Morgantown,
WV 26505
The goal of this presentation is to present a new software
application which will enable the forensic community to increase
information available from conventional radiographs.
This software dramatically increases the availability of information
which can be obtained from conventional radiographs. Forensic dental
identifications can be both facilitated and validated. Clinically, the
extent of both dental and osseous pathology can be determined using
conventional radiographs and efficacy of treatment evaluated.
Conventional radiographs are currently interpreted by comparison
of contrasting grayscale values. Two hundred fifty-six grayscale values
exist. The human eye is capable of perceiving approximately 25 to 32 of
these values. This means that when a radiograph is viewed by the
unaided human eye, approximately 12% of available information is
processed and approximately eighty-eight percent of available
information is lost.
Measurement of Internal Consistencies Software (MICS) is a
unique solution to this human limitation. A 2- dimensional radiograph is
scanned into the MICS 2.0 software program. Each pixel is assigned one
of the 256 grayscale values and displayed as one of 256 elevation values.
* Presenting Author

This results in the conversion of a 2- dimensional radiograph into a
3-dimensional image representing all 256 grayscale values.
MICS is a robust program which allows the investigator to select a
region of interest and observe the minutiae of that region in detail while
manipulating the image in the x-axis, y-axis and z-axis. A history is
generated from each input for documentation purposes. Side by side
viewing is available and useful for comparing ante-mortem to postmortem radiographs for forensic identification purposes or comparing
pre-treatment to post-treatment radiographs for clinical purposes.
Forensic Software, Conventional Radiographs, Clinical and
Forensic Application
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Validation of a Conventional Forensic
Dental Identification Using Measurement
of Internal Consistencies Software (MICS)

John M. Carson, DDS*, Chief Dental Examiner, West Virginia Office of
the Chief Medical Examiner, 3132 Collins Ferry Road, Morgantown,
WV 26505
The goal of this presentation is to present a case report using MICS
to validate a forensic dental identification made by conventional
comparison of ante-mortem and post-mortem dental x-rays.
This presentation will impact the forensic community and/or
humanity by presenting a case report which demonstrates image
enhancement using MICS as a means to validate the comparison of
dental radiographs by conventional means alone. This software has the
potential to be used as a primary tool in the process of dental
identification. During a mass fatality incident, MICS could be used in
conjunction with other software such as WIN ID to greatly facilitate and
expedite victim identification and return of remains to family and
loved ones.
Medicolegal death investigation revealed that a 30-year-old male
had strangled his wife and young daughter. He placed them side by side
in bed and left the residence in his truck. After purchasing 1 gallon of
gasoline at a nearby gas station, he proceeded to a side road and stopped
his vehicle. With the windows rolled up, it is believed that the gasoline
was emptied throughout the cab and ignited, resulting in both an
explosion and fire. After the fire was extinguished, the carefully
recovered remains were transported to the West Virginia Office of the
Chief Medical Examiner for examination and identification.
Original dental radiographs and clinical records were obtained from
the primary care dentist of the alleged perpetrator. Post-mortem
radiographs of recovered jaw and dental fragments were obtained in the
morgue. A positive dental identification was made based on a distal
occlusal amalgam restoration on the maxillary right first molar and a
partial amalgam restoration on the occlusal surface of the maxillary right
second molar.
Both ante-mortem and post-mortem radiographs were then scanned
into MICS (Measurement of Internal Consistencies Software).
Correlation was observed among multiple comparable regions of interest
when compared side by side. A detailed history was generated for each
input to the images.
The application of MICS for the purposes of forensic dental
identification is promising. Well defined parameters of acceptable
correlation will need to be established prior to using this software as a
means for primary identification.
Forensic Identification, Image Enhancement, Identification
Validation
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The Effect of Geometric Optical Distortion
of Photographs on the Forensic Image
Superimposition Analysis

180

Jose Garza Garza, DDS*, 5 de Mayo 809 Ote., Monterrey, Nuevo León
64000, México
This presentation will describe the optical errors produced by
different photographic and video camera lenses, as well as their effect on
the morphology of the photographic image, all this to be presented to the
forensic community in order to pursuit the standardization of forensic
photo and video superimposition analysis.
This presentation will impact the forensic community and/or
humanity by documenting the process of the geometric optical
distortions of photographs during the application of forensic
superimposition analysis. The listener will develop a better
understanding of the methodology for the ideal comparison between the
questioned images. The early detection of radial distortions, as well as
their precise correction, will promote the fulfillment of better standards
concerning the management of forensic images. The results of this
experiment could be extrapolated to the rest of forensic imaging
analysis.
Every time we take a still image or a video scene with a
photographic or video camera, we make the assumption that, what we
see through the viewfinder is what we get on our photograph or video
clip, but this is not always the true story. All the photographic lenses
produce some kind of geometric distortion, and for the forensic point of
view, documenting this physical variable, plays an important role in the
standardization of this technique. Since the results of the forensic
superimposition analysis, depend on the degree of coincidence between
related anthropometric landmarks located on two different photographic
or video images, the optical quality of the images used, should be
documented in order to standardize the technique.
Geometric distortion occurs due to an optical aberration of the
photographic lens, as the light from the object passes through their glass.
The distortion modifies the resulting image radially, producing a
difference in magnification between the center and the periphery, this
geometric distortion is also known as radial distortion. There are two
types of radial distortion: pincushion distortion (positive), produces an
image with outward corners and contracted sides resembling a pillow
shape; barrel distortion (negative), produces an image with inward
corners and expanded sides resembling a barrel shape. Both distortions
show a redistribution of the original image coordinates relative to the
center of the image area, modifying the shape of the photographic image,
rendering a non-utilizable picture for measuring or morphological
analysis.
In order to evaluate the amount of radial distortion produced by
different photographic and video camera lens, a research protocol was
designed. It was decided to test a sample of photographic and video
systems including: 35 mm and Advantix® film cameras with fixed and
interchangeable lens, one-time-use 35 mm and Advantix® film cameras,
digital video and still cameras with fixed lens and digital still cameras
with fixed and interchangeable lens. The decision was based on the big
amount of photographic and video camera models available on the
market. The experiment consisted on a first set of photographs taken at
different magnification ratios for close range photography (1:1 to 1:10)
with the group of photographic and video cameras with close-up
capabilities (macro lens and close-up accessories), a second set of
photographs taken at a magnification ratio for medium range
photography (1:40) with the complete group of photographic and video
cameras; and a third set of photographs taken at different magnifications
for medium and long range photography (1:40 to 1:oo) with the
complete group of photographic and video cameras. For the first two sets
of photographs test targets were created for the different camera format
size tested. The test targets consisted on a set of rectangular grids of
different sizes (magnification ratios), created on a computer with a
commercially available drawing software. The cameras were located in
front of the targets, perpendicular to the target plane and aligned to the
center of the grid with the aid of a mirror. The target distance from the
camera lens was modified according to the magnification ratio tested.
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The first set of photographs was taken with the cameras mounted on a
copy stand and the second set with the cameras mounted on a tripod. For
the third set of photographs we utilize rectilinear architectural structures
as a test targets, mounting the cameras on a tripod and aligning the
system with a spirit level.
Professional imaging systems with special interchangeable lens and
close-up capabilities presented the lesser amount of radial distortion.
Consumer imaging systems with fixed lens and zoom capabilities
presented the higher amount of radial distortion.
Conclusion: The results of this experiment confirm the existence of
radial distortion on photographs taken with different photographic and
video imaging systems. The results also validate the differences between
radial distortion and angular distortion. Forensic imaging systems
should be tested in order to document the amount of radial distortion
incorporated on the imaging process, as part of the standardization of the
forensic image superimposition analysis.
Optical Distortion, Forensic Photography, Forensic
Superimposition Analysis
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Reliability of a Visual Identification

Anthony K. Sur, DDS*, 280 Ponahawai Street, Hilo, HI 96720
After attending this presentation, attendees will understand visual
identifications which may be inherently flawed.
This presentation will impact the forensic community and/or
humanity by making forensic odontologists aware that the visual
identification of a body could be flawed. Take the dental radiographs
when given the opportunity.
The Hughes 369D helicopter was operating in the Hawaii
Volcanoes National Park, giving a tour of the lava flows. The crash
occurred around 10 a.m. on June 15, 2003, Father’s Day. A park service
firefighting helicopter was dispatched to the downed helicopter and
dropped buckets of water onto the burning debris. Four bodies were
recovered that day. The autopsies were performed on June 17, 2003.
The body of John Doe 2 was visually identified as that of the pilot by a
co-worker at the scene of the accident.
After the tissue and fluid samples were taken for the FAA, the chief
ranger asked the forensic odontologist if dental radiographs should be
taken. The dental radiographs were taken, and they eventually proved
that the visual identification was in error.
Can we rely on visual identifications? A visual identification is
more subjective and lacks the objective criteria that is present in
comparisons based on DNA, fingerprints, and dental radiographs.
Whenever possible, take the dental radiographs.
Visual Identification, Reliability, Dental Radiographs
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A New Odontologic Computer Program
to Aid in the Rapid Identification of
Mass Disaster Victims

Kenneth Aschheim, DDS*, 44 East 67th Street, New York, NY 10021
The goal of this presentation is to familiarize the attendee with a
new odontologic computer program to be used in conjunction with
Dr. James McGivney’s WinID© dental identification program. The
attendees will be introduced to the increased functionality of the “addon” program and understand its usefulness in a “megadisaster” such as
the September 11th attack of the World Trade Center.
This presentation will impact the forensic community and/or
humanity by introducing the computer program which will help expedite
the identification of victims of a mass disaster or bioterrorist attack by
odontologic means. Since the risk of such attacks remains high, its
* Presenting Author

usefulness in the field of forensics and its impact on humanity is general
is incalculable.
Dr. James McGivney’s WinID© dental identification program has
been the gold standard used by forensic odontologists for many years. It
usefulness in mass disasters have been well documented and the
program has been continually modified, updated and improved. During
the World Trade Center terrorist attack it proved invaluable in
identifying over 600 dental fragments. At the time, certain suggestions
made by both DMORT as well as local forensic dentists working at the
medical examiners office suggested that an “add-on” program would be
useful in certain types “megadisasters.”
The strength of WinID© lies in its ability to discover matches based
on restorations present. Dr McGivney’s algorithms take into account
that dental changes may have occurred between the time of the last
antemortem radiograph (or record) and the postmortem charting of the
victim. This flexibility allows for grading of every antemortem fragment
against a single postmortem. Unfortunately, in a “megadisaster,” where
the number of antemortem records can number in the thousands, the
amount of time involved in sifting through these radiographs can be
enormous.
Filters, which in computer jargon are referred to as queries, are
designed to reduce the number of possible matches by eliminating
“impossible combinations.” For instance, if a specific tooth (such as a
wisdom tooth) is present in a mass disaster victim we can immediate
eliminate all antemortem -individuals where the tooth was extracted.
The purpose of Query Analyzer for WinID© (QA For WinID©) is to
selectively reduce the amount of victims based on the use of Standard
Query Language (SQL) filters and the current information of a specific
postmortem victim. It attempts to improve on WinID© not only allowing
you to “include” characteristics (which WinID© does) but also to
“exclude” characteristics which WinID© can only do on an extremely
limited basis. This filtering is done automatically by QA For WinID©.
However, a powerful interface is included to allow manual modification
to further refine the filtering. It does not require any knowledge of the
SQ Language.
QA For WinID© is designed to directly interface with WinID©
thereby eliminating the need to reenter the antemortem and postmortem
data. In addition, numerous improvements to the interface have been
included to further aid the forensic specialist. Designed to work on a
network the program also includes a setup utility that allows each
workstation to be set up by a team leader and therefore requires little
adjustment by users. QA For WinID© also includes limited image
modification tools for contrast and brightness adjustment. The program
can be set up to directly interfaces with Adobe® Photoshop® and
thereby allow for the editing of images. Enhancements to the viewing
module, such as a local image magnification tool, and to the odontogram
module are also included.
Following this presentation the attendee will be thoroughly familiar
with the concept of SQL filters and how they can be used to narrow the
number of possible matches for a forensic odontologic identification.
The attendee will understand how QA For WinID© automates this task
and will become familiar with the enhancements of the program in order
to speed up the .identification process.
Computer Program, Odontology, Mass Disaster
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Innocent People Convicted by Bite
Mark Evidence: Is There a Problem?

Christopher J. Plourd, JD*, Law Office of Christopher J. Plourd, 1168
Union Street, Suite #303, San Diego, CA 92101-3818
The goal of this presentation is to demonstrate that innocent people
are being convicted of crimes based upon erroneous bite mark
identification evidence. This is a serious problem. The educational
* Presenting Author

objective of this presentation is to identify common errors in bite mark
investigations and propose strategies for improving objectivity in bite
mark analysis and comparison. The attendee will be able to understand the
need for caution in reaching a conclusion of culpability solely upon bite
mark evidence.
This presentation will impact the forensic community and/or
humanity by demonstrating that innocent people are being convicted of
crimes based upon erroneous bite mark identification evidence. This is a
serious problem. The attendees will be able to understand the need for
caution in reaching a conclusion of culpability solely upon bite mark
evidence.
The problem of innocent people being convicted and unjustly
imprisoned for crimes they did not commit is a growing national concern
which has recently been receiving public acknowledgment by politicians
and is catching the attention of the general public. Advances in DNA
identity testing have led to the exoneration of a number of innocent people.
Some exoneration cases involve bite mark comparison evidence. Ray
Krone, convicted by bite mark evidence, was the 100th innocent person
convicted of capital murder to walk free from prison since the
reinstatement of the death penalty in the United States. Mr. Krone
maintained his innocence throughout his incarceration. Mr. Krone was
sentenced to death in 1992 for the brutal murder of Kim Ancona, a
Phoenix bar manager. Krone spent three years on Arizona’s death row
before his first conviction was overturned. Krone was retried and
convicted a second time and sentenced to life in prison in 1996. Ray
Krone, who had been branded as the “snaggletooth killer,” was proved
innocent of the murder of Kim Ancona by DNA testing. After being
cleared by DNA, Ray Krone walked out of an Arizona State Prison a free
man after 10 years.
The murdered bar manager, Kim Ancona, had been cleaning the CBS
Lounge in Phoenix, Arizona on the evening of December 28, 1991. Her
naked body was found in the men’s restroom the following morning. She
had been stabbed eleven times. An examination of the body revealed that
she had been bitten on the left breast through the tank top she was wearing.
There were unidentified shoe impressions, fingerprints, and hairs. Other
evidence indicated she had been sexually assaulted. There was blood at the
crime scene and on the victims clothing, but it was typed as ABO Type O,
the same as Ancona, Krone, and some 43% of the population. Forensic
DNA technology available at the time of the prosecution could not identify
the blood of the perpetrator.
Ray Krone, a U. S. postal letter carrier without a criminal record, and
honorably discharged from the U.S. Air Force, knew the victim; he had
socialized with her and had been a customer of the CBS Lounge. There
was little evidence that tied Krone to the killing except for evidence of a
bite mark on the victim’s breast, which an American Board of Forensic
Odontology (ABFO), Board Certified Forensic Odontologist said
positively, was better than a fingerprint and matched the dentition of Ray
Krone. Despite evidence of his innocence presented at both of Krones
trials, the States weak circumstantial evidence bolstered by the forensic
bite mark evidence that was controversial and disputed by other ABFO
Board Certified forensic experts, Mr. Krone was convicted. There is no
question that it was the bite mark testimony of the State’s dental expert that
convinced two separate juries that Krone was Anconas killer. After
Krone’s second conviction and after his appeals were exhausted Krone
sought post-conviction DNA testing. Krone’s lawyers asked that the tank
top, through which one of the bites may have been inflicted, be examined
for saliva. Not only was saliva found, but the results of testing showed that
neither Krone nor the victim could have been the genetic source of the
saliva. Comparison of the genetic profile of the saliva donor against the
FBI Combined DNA Index System (CODIS) database that the State of
Arizona Maintained on its inmates, associated the DNA evidence with a
36-year-old inmate of the Florence, Arizona prison, Kenneth Phillips, who
had been convicted of attempted child molestation.
The Krone case is clear proof, again, of the power of DNA. Not only
did the DNA test show that Ray Krone was excluded as the perpetrator, it
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also identified a different individual who was already incarcerated in the
penitentiary for an unrelated sex crime. The odds were 1.3 quadrillion to
one that Kenneth Phillips was the contributor of the saliva DNA found on
Kim Ancona’s tank top. After the DNA match, Phillips hair was found to
be consistent with evidence hairs found on the victim’s body. Phillips
confessed to being present at the time of the murder of Ancona in a tape
recorded interview. Phillips blood was genetically identified on the inside
and outside of the victims jeans and underwear. Phillips fingerprints were
found in the mens room of the CBS lounge where Kim Anconas body was
found.
The Krone case is another in a growing number of cases where bite
mark evidence has been shown to be erroneous. Bite Mark identification
evidence is at serious risk of being held to be a junk science. If bite mark
evidence is to remain as viable evidence of identification, measures
should be taken to correct circumstances where errors and miscarriages
of justice occur. Lessons learned from the Krone case should include: 1.)
Avoid overstatement of the validity and certainty of a bite mark
identification; 2.) Recognize the problem that marks can be made
postmortem that can be misinterpreted as part of a bite mark injury
pattern and; 3) Develop a minimum threshold of objective criteria for the
suitability of a suspected bite mark before a comparison is attempted.
In conclusion, a scientific technical working group of forensic
scientists should be formed to objectively study the viability of forensic
bite mark evidence.

photos of the car trunk floor, an object was found beneath the body. A
review of the police property records showed the object to be a 7 inch
piece of a woman’s plastic hair band. Placing an overlay of the hair band
on the like-sized photo of the patterned injury showed a point for point
match. The “bite mark” evidence was withdrawn.
Case 2: A physician was accused of biting his heavily sedated
critical care patient on the inside of the left thigh. Although the police
photos showed a patterned injury which resembled a bite mark, there
were some inconsistencies. Dental models of the suspect were
compared with the injury, as were 52 other dental models of various
hospital staff members. Prosecution’s experts felt that in most aspects,
only the suspect’s models matched the “bite mark.” I examined the
hospital records of the “victim” and found that, previous to the discovery
of the patterned injury, a urinary catheter had been taped to her leg in the
same location. Film overlays of the catheter coincided with the patterned
marks. The suspect was acquitted by the Court.
Bite mark conclusions should be offered only after a full evaluation
of the evidence, and, only then, should contribute to the pathway the
investigation may follow.
Bite Mark, Patterned Injury, Evidence Evaluation
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Taking the Bite Out of Crime

Michael N. Sobel, DMD*, Allegheny County Coroner’s Office, 5873
Forbes Avenue, Pittsburgh, PA 15217-1601
After attending this presentation, attendees will be advised to
exercise caution and completeness in the evaluation of possible bite
mark evidence or other patterned injuries.
This presentation will impact the forensic community and/or
humanity by issuing a wakeup call to use care, caution, and
completeness in the evaluation of patterned injuries, including bite
marks.
When a forensic odontologist is consulted on a bite mark case, all
too often the momentum is toward verifying that a human bite mark is
indeed present and subsequently link it to the suspect at hand. In the
interest of time, there is mounting pressure to “…at least give some
rough idea so we can close this case, Doc!” However, in order to arrive
at an unbiased conclusion, the thrust should be to first gather and then
evaluate all related evidence in the case. Otherwise, the inherent danger
is that we may proceed on a wild roller coaster ride based on incomplete
preliminary conclusions, before one can fully appreciate the full scope
of the evidence.
Two recent cases, in this presenter’s experience, serve to amplify
the wisdom of first locating, and then evaluating, the complete spectrum
of evidence before issuing an opinion. Only then should that opinion
contribute to the direction of the case.
Case 1: The body of a white female was found in the trunk of her
car. Two suspects were initially felt to be persons of interest: her lover
and a former lover. The manner of death was homicide and cause of
death was manual strangulation. At autopsy, some faint marks were
observed in the area of the right elbow which were examined by a local
dentist under alternative light source and documented with photographs.
The dentist, a consultant for the local police, identified the patterned
injury as a bite mark and proceeded to compare the dental models of the
two suspects with the injury. His conclusion was that the former lover’s
dentition “matched in most areas.” Subsequently, this presenter was
contacted by the defense to evaluate the patterned injury evidence and
requested the full evidence file. On review, there appeared to be
problems with calling the injury a bite mark. After viewing the scene
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Pattern Injury Bite Mark
Investigative Protocol

Richard R. Souviron, DDS*, Office of the Miami-Dade Medical
Examiners Office, 336 Alhambra Circle, Coral Gables, FL 33134
The goal of this presentation is to discuss protocol for bite mark
investigations.
This presentation will impact the forensic community and/or
humanity by documenting and differentiating the patterned injury which
must precede a bite mark work up.
“Thorough documentation and thoughtful interpretation are
essential prerequisites if justice is to be done.”- Joseph H. Davis, MD.
The role of the forensic odontologist in bite mark cases is first to be able
to recognize bite patterns and differentiate them from other surface
traumas. A protocol should be followed and a differential diagnosis
made before the forensic odontologist begins his bite mark work up and
analysis. Misinterpretation of patterned injuries has led to tragic
consequences that could have been prevented if the appropriate
investigative protocol had been followed. Investigative opinion and
evidentiary opinions are not the same and the understanding of the
difference as well as the application of these opinions will be discussed.
First things first. Documentation and differentiation of the patterned
injury must precede a bite mark work up.
Bite Mark, Odontology Protocol, Odontology
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A Mathematical Approach to Bite
Mark Analysis Using BiteMark2003
Software© — Phase Two

Paula C. Brumit, DDS*, CERF, University of Texas Health Science
Center at San Antonio, 103 East Beltline Road, Suite H, Cedar Hill,
TX 75104; James McGivney, DMD, 66 Grasso Plaza, St. Louis, MO
63123; Bruce A. Schrader, DDS, 9004 Francia Trail, Austin, TX 78748
The goal of this presentation is to present to the forensic community
the continuing research on an objective, mathematical bite mark analysis
that can be performed using the aid of a computer program.
In 1952, Doyle v. Texas was the first known case in the United
States to reach the appellate level. Since that time, the use of bite mark
evidence and evaluation in the justice system has increased dramatically.
It has been the goal of the forensic odontology profession to make
* Presenting Author

methods of bite mark analysis more objective and scientific.
Until phase one of this research, bite mark analysis has had no
mathematical foundation. In the past, methods most used in this area of
study have been empirical in nature by relating the suspected biter’s
teeth to a photograph of a bite mark.
At the 2003 AAFS meeting, Brumit and McGivney presented a
paper that illustrated how a dentition could be described mathematically.
The study showed that the mathematical description was unique enough
to allow a particular dentition to be specifically identified from other
similar dentitions.
This study extends that line of research begun one year ago. In the
2003 study, sets of upper and lower dental models were collected,
labeled, digitally imaged and mathematically described. These models
were imprinted into a suitable impression medium. The imprints of the
dentitions were labeled, digitally imaged and mathematically described
as well. Descriptions of the dental models were compared to the
mathematical descriptions of the imprints. The results of the
comparisons showed that a specific dentition could be linked to the
correct imprint.
For this second phase of study, dental models of 20 individuals
were obtained. These models were divided into two groups with ten of
the individuals having normal occlusion and ten having malocclusions.
The teeth chosen to study in each case are premolars, canines and
incisors.
After the forty models were selected, they were randomly
numbered. Each was imprinted into a suitable impression medium.
Different types and consistencies of dental bite wax were used for this
portion of the study. The imprints of the dentitions were labeled,
digitally imaged and mathematically described.
Each dental model and bite exemplars were scanned at 72 dpi
bitmap and saved as bitmap images with a Hewlett Packard Scanjet®
447c 1200dpi/48 bit color flat scanner.
The generation of the mathematical descriptions of the dental
models and the imprints was accomplished using BiteMark2003
Software. This software also compared the mathematical descriptions
and selected that best matches using a least-squares analysis.
BiteMark2003 software was written in Microsoft Visual Basic® 6. The
software stores data in a Microsoft Access® 2000 database accessed via
ADO data accessibility.
The system to mathematically describe dentitions and dental
imprints has been developed and tested. This system demonstrates the
usefulness of mathematical descriptions in bite mark analysis. The
software used in this system may facilitate the development of a national
database. This database could prove useful in the apprehension of serial
criminals and in identifying unknown human remains.
The system presents a useful tool to allow the forensic odontologist
to properly collect, document and characterize dental evidence in a stepby-step manner. This evidence can then be used to facilitate inclusion or
exclusion of suspects.
Bite Mark, Computer, Mathematics
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Bite Mark Analysis: Findings of
an Exercise Designed to Measure
Accuracy and Reliability

George A. Gould, DDS*, 6101 Puerto Drive, Rancho Murieta, CA
95683; Anthony R. Cardoza, DDS*, 266 B Avocado Avenue, El Cajon,
CA 92020
The primary objective of the experiment is to document and
compute the ability of the participants to arrive at the correct
associations of dentition to their respective bite marks and to discover
that this was an open population condition. The results of this
experiment are to be presented at this conference.
* Presenting Author

This presentation will impact the forensic community and/or
humanity by demonstrating the results of this experiment, which using
known sources, will establish that bite mark analysis can be reliable and
achieve accurate findings when the evidence is of acceptable quality.
Bite mark analysis is a reliable scientific method.
In a laboratory setting, ten individuals’ mouth models were used to
impress bite marks in two different mediums, modeling clay and the skin
of a living human volunteer. One objective of this experiment is to
observe the effect on accuracy when comparisons are being made on two
surfaces with entirely different dynamics, one being essentially static
and the other having the yielding and rebounding phenomenon of
human skin.
Digital color Photographs, using a Sony MVC-FD Mavica camera,
with appropriately positioned ABFO No. 2 © scale, were taken
immediately following the placement of the bite marks. The authors did
not want to introduce distortion that is a well known to develop rapidly
as a post-injury physiological response.
The authors generated hollow volume overlays of the ten models,
using an improved version of the Adobe© Photoshop© technique
developed by M. Bowers, DDS, and Raymond Johansen, DMD.
A package containing photographs of the ten models with their
respective overlays and photographs of ten bite marks, in black and
white and color, were sent to 40 forensic dentists that had agreed to
participate in this experiment. The experience level of the participants
varied from Diplomate of the American Board of Forensic Odontology,
to individuals that only recently entered into this field of interest.
The participants were asked to compare all of the overlays, with all
of the bite marks, and to rank their findings according to the seven
categories of confidence shown in the 3rd edition of the Manual of
Forensic Odontology. These categories are:
1. Reasonable medical certainty, to represent the opinion that it is a
virtual certainty that this dentition made this mark. This finding may be
applied to cases with a few possible responsible individuals or to a
situation where there is no limit on the possibilities, also referred to as
an open population.
In this experiment, the manner in which the material was formatted
and submitted it was the author’s intention to lead the participants to
assume this is a closed population situation. This would mean that each
of the ten models could be associable to only one mark in the clay and
one mark in the skin.
The authors did not inform the participants that this was in reality
an open population exercise, in that one of the bite marks did not have
an associable dentition and one of the ten models did not make any of
the bite patterns.
2. Very Probable to mean more likely than not.
3. Possible to say it is consistent and cannot be excluded- could be;
may or may not be; can not rule out.
4. Improbable-unlikely the dentition
5. Excluded-eliminated; no match; incompatible; not of common origin.
6. Inadequate information-inconclusive
7. Non-diagnostic- of no evidentiary value.
The primary objective of the experiment is to document and
compute the ability of the participants to arrive at the correct
associations of dentition to their respective bite marks and to discover
that this was an open population condition. The results of this
experiment are to be presented at this conference.
The results of this experiment, using known sources, will establish
that bite mark analysis can be reliable and achieve accurate findings
when the evidence is of acceptable quality.
Bite Mark, Analysis, Reliability
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Stereometric Analysis
of a Human Bite Mark
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Robert G. Williams, DDS*, 11661 Preston Road, #141, Dallas,
TX 75230
After attending this presentation, attendees will understand that it is
possible to reduce examiner subjectivity in bite mark analysis by
stereometric and photogrammetric techniques.
This presentation will impact the forensic community and/or
humanity by potentially allowing the forensic odontologist a more
objective methodology for the analysis of human bite marks. Reducing
the examiner’s subjective bias in bite mark analysis will aid in enhancing
the credibility of all forensic odontologists.
The utility of the photogrammetric technique of stereometric
analysis for geometrically characterizing human bite marks in forensic
applications is demonstrated for a pair of overlapping photographs of a
bite mark inflicted by a known perpetrator. In particular, the ability of
this technique to support detailed measurements of a variety of bite mark
topographic and morphological parameters, suitable for populating a
multi-component feature vector, is established. A subset of the bite mark
feature parameters, extracted by stereometric analysis, is quantitatively
compared against the corresponding values measured from the
perpetrator’s dental exemplar. The derived error bounds for the selected
feature parameters are employed to estimate the probability of match
between the bite mark measured features and the corresponding features
measured from the perpetrator’s dental exemplar, illustrating the
potential of this technique as an objective method for quantifying the
degree of certainty.

Bite Mark Analysis, Stereometric Analysis, Photogrammetry
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A Comparative Reliability Analysis of
Computer-Generated Bite Mark Overlays

(Naru and Dykes).
Scanned images of twelve dental casts were sent to thirty
examiners. Examiners were divided into three research groups based on
their forensic odontology experience level. These groups included
Diplomates of the American Board of Forensic Odontology with
extensive bite mark experience, forensic dentists with limited bite mark
experience, and second-year dental students at the University of British
Columbia with no bite mark experience. Examiners were instructed to
produce an overlay for each cast image based on the instructions
provided for the two techniques.
After the overlays were submitted, measurements of the area of the
biting edge and the x-y coordinate position of each of the six upper and
six lower anterior teeth were obtained using Scion Image® software
program. The inter- and intra-reliability assessment of the measurements
was performed using an analysis of variance and calculation of
reliability coefficients. Of significant interest were the differences seen
between the research groups and the individual variations amongst the
casts selected.
The analysis of variance results showed that the forensic experience
level of the examiner and the cast variations contribute significantly to
the variances seen in the area for both techniques. The inter- and intraexaminer reliability coefficients are low. The results for the positional
measurements showed that the forensic experience level of the examiner
contributes no significant differences to the variances. The differences
are seen within the cast variations. The inter- and intra-examiner
reliability coefficients are exceptionally high. It was concluded that both
techniques were reliable methods to produce bite mark overlays in
assessing tooth position.
Bite Marks, Computer Overlays, Reliability
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Anne H. McNamee, DDS, MSc*, Bureau of Legal Dentistry, 361 Hilltop
Drive #332, King of Prussia, PA 19406; David Sweet, DMD, PhD,
Bureau of Legal Dentistry, University of British Columbia, 146-2335
East Mall, Vancouver, BC V6T 1Z4, Canada; Iain A. Pretty, BDS, MSc,
University of Liverpool, Department of Clinical Dental Sciences,
Edwards Building, Daulby Street, Liverpool L69 3GN, England
The educational goals of this presentation are to present research
results from a comparative analysis of two different Adobe Photoshop
techniques used to create computer-generated bite mark overlays. The
techniques evaluated during the study will be illustrated and the
assessment of the reliability analysis will be explained.
This presentation will impact the forensic community and/or
humanity by helping to satisfy the judicial requirements for the
admissibility of bite mark evidence.
Courts have recently taken an aggressive approach toward the
scientific foundation of expert testimony. The validity and reliability of
scientific techniques used in the courtroom have brought many
previously accepted methods of forensic investigation under closer
inspection. Significant cases such as Daubert and Kumho have
demonstrated that scientific evidence must meet a minimum level of
judicial scrutiny before testimony is accepted.
This study compared the reliability of two different methods to
produce computer-generated bite mark overlays. Two key elements
assessed during the study were: 1) How often one examiner could
produce an overlay that was similar to that produced by another
examiner, and 2) How consistent the repetition of overlays produced
could be achieved using the two different techniques.
While researchers have examined individualized methods for
generating computerized bite mark overlays, no study had yet to directly
compare two different methods. This study focused on the production of
overlays by using two techniques: a) Adobe Photoshop Magic Wand
Tool, and b) Adobe Photoshop Inversion Tool. These are two popular
techniques used in North America (Sweet and Bowers) and Europe
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A Survey of the Etiology, Anatomic
Location, Victim Demographics, and
Legal Disposition in 250 Bite Mark
Cases Involving Human Victims

Adam J. Freeman, DDS*, Westport Dental Associates, 22 Imperial
Avenue, Westport, CT 06880; David R. Senn, DDS, University of Texas
Health Science Center at San Antonio, Dental School, 7703 Floyd Curl
Drive, San Antonio, TX 78229-3900; Douglas M. Arendt, DDS, MS,
11739 Saddle Crescent Circle, Oakton, VA 22124
After attending this presentation, attendees will have a better
understanding of the distribution of bite marks, as it relates to age,
gender and differing crimes.
This presentation will impact the forensic community and/or
humanity by providing information of interest to a myriad of
professional disciplines including forensic odontologists, medical
examiners, detectives, profilers, emergency room personnel, coroners,
psychologists, and family service counselors, as bite marks provide both
physical and biological data.
A study of the etiology, anatomic location, victim demographics
and legal disposition of bite mark cases was made with the purpose of
updating and augmenting previous research in the field. The
information may be of interest to a myriad of professional disciplines
including Forensic Odontologists, Medical Examiners, Detectives,
Profilers, Emergency Room Personnel, Coroners, Psychologists, and
Family Service Counselors, as bite marks provide both physical and
biological data. While bite marks were found on all anatomic regions of
the body some sites are significantly more likely to receive bites, and the
frequency that an area is bitten may vary with the type of crime. Sex and
age of the victim may also impact the resulting location and frequency
of bites.
A survey form for bite mark cases was created and mailed to all
diplomates of the American Board of Forensic Odontology. The survey
* Presenting Author

form was also included in the American Society of Forensic Odontology
newsletter. The survey requested that the recipient fill out a separate
form for each case for which the recipient was the primary investigator
of a pattern injury. The resulting surveys were mailed and faxed, and the
information entered into a Microsoft Excel spreadsheet. The responses
detailed two hundred thirty two (232) bite mark cases that included
seven hundred (700) individual bite marks.
Harvey (1976) published a study of 74 bite marks in coroner’s cases
finding the highest percentage of bites to the breasts (31%) and the
extremities (13%). In 1983 Vale and Noguchi published the paper
Anatomical Distribution of Human Bite Marks in a Series of 67 Cases,
a Los Angeles County Medical examiner based study from 1970 through
1981, which included 164 bite marks. They found the areas most
frequently bitten were upper extremities (22%) and then breasts
(10.4%).
In 2000 Sweet and Pretty published a study entitled Anatomical
Location of Bite marks and Associated Findings in 101 Cases from the
United States. They searched the U.S. Court of Appeals database for the
time period 1972-1999 and selected 101 cases, which totaled 148 bite
marks. They found that breasts (31.3%) were most frequently bitten
followed by the arm (18.8%).
Each of these studies looked at specific populations. Harvey, as
well as Vale and Noguchi’s research involved cases from corners offices,
therefore all bites were on deceased subjects. Sweet and Pretty’s
research revolved around a search of the United States Court of Appeals
database. There subjects were victims of significant crimes that the
perpetrator appealed. The specificity of the populations may have
influenced the outcomes of their specific research.
Methodology: The survey form was sent to approximately 1100
forensic dentist in 26 countries. The forensic experience level of the
dentists varied from neophyte to very experienced.
The survey was designed to elicit information about the victim, the
country in which the incident occurred, the nature of the incident (if
criminal in nature, the type of crime), and the quantity and distribution
of the pattern injuries. The responder was asked to give his or her
opinion of the evidentiary quality of the bite mark(s) and to discuss the
legal disposition of each case. The survey also asked questions about the
alleged perpetrator or perpetrators. It further asked whether suspect
information was collected, how many suspects were involved, and if any
of the suspects were bitten and if so the location of the bite(s). The age
and gender of the suspect(s), and if there was a conviction in the case,
was also information that was requested on the form. Areas were also
provided for the respondent to give any other information they deemed
pertinent. The results were entered into a Microsoft Excel spreadsheet
then analyzed and compared to previous studies in the field.
Results: Fifty-two forensic odontologists from seven countries
responded. Nineteen responders were diplomates of the American Board
of Forensic Odontology. The number of cases reported by each
responder ranged from one to thirty three and the average number of
cases reported was 4.5.
In this broad based study females were bitten more often than
males. The average male victim was younger than the average female
victim. Males that were victims tended to be either very young or very
old. The youngest victim was a two month old boy and the oldest victim
a 95-year-old woman. The data were also analyzed and sorted for
various types of crimes, age, gender, and number and location of
bite marks.
Perpetrators were male more often than female and there was an
average of 1.4 suspects per case. The results show that most bites
occurred on the arm, followed by the breast. If broken down by gender,
males were bitten on the arm more than females, and females were bitten
on the breast more often than males. This data was also filtered for
differences in types of crimes, gender, age, distribution, and location
of bites.
The data show patterns in location and number of bites that seem
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related to both the type of crime and the age of the victim.
Forensic Odontology, Bite Marks, Distribution
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Bite Mark or Snowblower Injury?
The Forensic Odontologist’s Role
in Evaluating Bite Mark Injuries

Richard D. Dial, DDS*, 363 South Harlan Street, Suite 110, Lakewood,
CO 80226-3552
After attending this presentation, attendees will understand the
importance of completely reviewing all of the data before deciding to
accept or decline a bite mark case.
This presentation will impact the forensic community and/or
humanity by describing the proper evaluation of case data which is
paramount in rendering an effective expert opinion in bite mark cases.
Learning Objective: to examine the dental evidence in a kidnapping
and rape case where a unique and less than ideal pattern injury was
determined to be a human bite mark. Ultimately, the forensic conclusions
assisted the prosecution in presenting the facts of a case to a jury.
If a pattern injury is suspected to be a human bite mark, the role of
the forensic odontologist is to provide expertise in the evaluation of all
of the evidence before rendering an opinion. The American Board of
Forensic Odontology has published Guidelines and Standards for the
proper terminology and identification of a bite mark, a specific type of
pattern injury. Furthermore, the ABFO has similar guidelines for the
terminology used to associate or “link” a suspected biter with a
particular lesion. If all the data associated with the case isn’t properly
evaluated, a lesion that may initially appear to have a low evidentiary
value may result in an insufficient work-up of the case.
In the final days of the month of January 1997, a 39-year-old
woman escaped from the home of a male companion that she had met
earlier in the week at a local bar. The woman had been kidnapped,
repeatedly raped and bound for two days. The victim informed the police
that she had bitten her abductor. After the suspect was arrested, multiple
pattern injuries were noted on his hands. The suspect reported to police
that he had injured his hands “repairing a snowblower.” The author
evaluated a small lesion on the left ring finger and nail of the suspect.
The report sent to the police stated that the lesion was “consistent” with
a human bite mark.
Later, the victim consented to a forensic odontologic examination
that included photographs, radiographs and impressions of her teeth.
Subsequently, dental models were made from the impressions and a
hand drawn acetate overlay was constructed. Comparisons of the overlay
were made to life-size or 1X1 photographs of the injuries on the
suspect’s finger. A very unique “V” shaped lesion of the finger matched
well with the portion of a fractured cusp on the victim’s lower right first
permanent molar. A strong correlation was made between the pattern
injury and the victim’s dentition. The district attorney was advised that
the victim “most likely” made the injury.
Eventually the case went to trial and the bite mark information was
presented. The forensic evidence aided the jury to show that this horrific
event was not consensual in nature as claimed by the suspect. The 47year-old male was found guilty of sexual assault and kidnapping. He was
sentenced to 18 years in prison.
In conclusion, the initial bite mark evidence presented in this case
was minimal and less than ideal. However, after other forensic dental
evidence was obtained, the uniqueness of a single lesion proved to be an
effective factor in linking injuries on a suspect’s finger to the dentition
of a victim.
Finally, the forensic odontologist should evaluate all of the
evidence possible before deciding to accept or decline a case. Many
times, there is insufficient or poor quality bite mark evidence initially to
render an opinion. However, this case supports the theory that after all
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of the forensic dental data is evaluated, there may be ample information
available to provide an expert opinion even though the initial evidence
may appear less than ideal.
Human, Bite Marks, Odontology
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Forensic Bite Mark Identification
of a Killer Alligator

Kenneth Cohrn, DDS*, and Steven Cogswell, MD, Medical Examiner’s
Office, 5th Judicial District, 809 Pine Street, Leesburg, FL 34748
The goal of this presentation is to discuss information regarding
animal bite mark identification.
This presentation will impact the forensic community and/or
humanity by presenting a rare case which provides insight into the
capture and bite mark identification of a killer alligator in Florida. There
is limited forensic information regarding animal bite mark identification,
particularly involving a fatality. There have been only 13 reported
alligator related fatalities in Florida since 1948.
This paper will present the coordinated efforts of the Fifth
Judicial District Medical Examiner’s Office, Chief Forensic
Odontologist, Florida Fish & Wildlife Conservation Commission, and
the Lake County Sheriff’s Department in determining the identity of an
alligator responsible for the death of a 12-year-old male.
On Wednesday night June 18, 2003, a 12-year-old, 98-pound male
was attacked and killed while playing with friends in the Dead River,
Tavares, Florida. Factors precipitating the attack include harassment of
the gator, time of day (dusk) and mating season. A consultant in reptile
and alligator behavior indicated that based on the severity of the attack
and because the animal was provoked the gator’s intent was to kill the
boy as opposed to feeding behavior. Standard procedure for the Florida
Fish & Wildlife Conservation Commission following an attack of this
nature is to canvas the immediate area for suspicious alligators.
Trappers are sent to kill the gators with a “bang stick,” a long metal
pole that fires a shotgun shell or bullet when its tip is struck against the
alligator. The decision to kill large gators in the area of the incident is
to aggressively address a problem threatening the community.
By Friday morning the hunt was over. Eleven gators had been
collected with seven of them sent to the Fisheries Lab in Gainesville,
Florida for necropsies. The animals ranged in length from 7–foot 6inch to approximately 14-foot.
Eleven gator heads were delivered to the Medical Examiner’s
office in Leesburg, Florida for examination and potential
identification. Based on the size and shape of the injuries on the
decedent three gators were ruled out as too small. Tooth patterns and
measurements eliminated an additional six animals leaving two
suspects of the appropriate size and dentition. One gator had been seen
in the area of the attack exhibiting aggressive behavior had been
injured by the prop of a boat two weeks prior to the incident. This gator
was the primary suspect.
Autopsy by the chief medical examiner noted numerous bite mark
lacerations and abrasions on the victim’s face, torso (front and back),
legs and feet. There was a subtotal traumatic amputation of the left
hand, 8 x 6 inch partial avulsion of the skin of the left buttock,
fractured ribs #6, 7 and 9 and a deep, crushing laceration of the liver.
Cause of death is drowning and multiple blunt force injuries.
After limiting the suspect gators to two animals, bite mark
analysis was conducted by matching the maxillary and mandibular
teeth of the gator to the wounds on the victim. The violent nature of the
attack resulted in numerous, widely distributed tooth marks making it
was difficult initially to align the teeth with the wounds. However,
after hours of careful examination by the forensic odontologist, the
chief medical examiner, and the wildlife biologist, six distinct
concordant bite marks were established. Additional but less conclusive
matches were also found. A positive identification was made on a
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10’4”, 339-pound male gator by Friday 3:30 pm. The family was
immediately notified and a press release issued.
The fatal attack on the 12-year-old victim is illustrative of the
increasing danger of encroachment of the more than 17 million
Floridians into gator domain. With humans populating space along
every river and lake the chances of deadly encounters continue to
escalate. Gator complaints have jumped nearly 200 percent since 1978
to 14,798 in 2002. There have been 280 attacks since 1980. The death
on June 18, 2003 marked Florida’s 13th alligator related fatality since
1948. No other state in the Southeast has had more than one fatality in
the past 25 years.
Odontology, Alligator Attack, Animal Bite Fatality
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ABFO Image Collection:
Revised and Updated 2004

Hanna Park, DDS*, 16505 La Cantera Parkway, #2016, San Antonio,
TX 78256; David R. Senn, DDS*, University of Texas Health Science
Center, 7703 Floyd Curl Drive, San Antonio, TX 78229
Attendees will preview images related to forensic odontology that
will be available from the American Board of Forensic Odontology
(ABFO). The objective is to preserve, enhance, and make available in
digital format forensic odontology images previously available only as
35 millimeter slides. New and updated images are added to the
collection intended for information, education, and training. The new
collection features images and information available in two formats:
1) PowerPoint® presentations on specific subjects, and 2) high and low
resolution image files organized into categories.
This presentation will impact the forensic community and/or
humanity by providing an updated image and information resource for
public and professional education and professional training in forensic
odontology.
The presentation introduces, previews, and highlights available
presentations and collections of images provided by Diplomates of the
American Board of Forensic Odontology. Presentations detail four
categories: 1) History and scope of forensic odontology, 2) Oral and
maxillofacial identification in individual and multiple fatality Incidents,
3) Recognizing and evaluating bite mark evidence, and 4) Abuse of
humans by humans; children, adults, and the elderly.
Imaging Process: All images taken with film cameras were
scanned, digitized, and archived. Each film-based image was scanned at
2000 dpi using a Microtek ArtixScan 4000tf scanner. Enhancements
were made using Adobe® Photoshop® 7.0 to correct brightness,
contrast, sharpness, and color fidelity. Each image was watermarked
with the ABFO logo, cropped if needed, and saved as a 72 dpi JPG and
2000 dpi TIFF format for archival purposes. Images are saved in folders
by topic.
Archiving/Preservation: The archiving and preservation of digital
master files will be at the University of Texas Health Science Center,
Center for Education and Research in Forensics (CERF) main computer
database and at a site designated by the ABFO.
Conclusion: This project provides an updated image and
information resource for public and professional education and
professional training in forensic odontology.
Forensic Odontology, Forensic Dentistry, Images

F39

Who Was the Perpetrator?

Michel Perrier, DDS, MS*, University of Lausanne, Rue du Bugnon 44,
Lausanne, 1011 , Switzerland; Beat Horisberger, MD, University of
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Lausanne, Rue du Bugnon 21, Lausanne, 1005 , Switzerland
After attending this presentation, attendees will understand how the
integration of different forensic specialties, including odontology, has
allowed collection of a number of findings of interest to justice in the
forensic investigation of a case with no credible witnesses.
This presentation will impact the forensic community and/or
humanity by demonstrating the importance of multidisciplinary work in
a specific case, but also the possibilities and limitations of the current
investigation methods that provide answers to the questions raised, while
leaving other issues unresolved.
On a winter evening of 2002, in a small snow-covered mountain
village, a 7-year-old boy leaves his home in the company of his 4-yearold brother and their dog, a 6-month-old German shepherd.
Approximately one hour later, the mother of the two children returns
home and notices their absence and the absence of the dog. She leaves
the house to search for her children in the night and eventually finds the
jacket of her elder son in the snow. She whistles, the dog appears before
her and she hears her younger son crying. The dog leads the woman
down a meadow where first, other pieces of clothing are found, and then,
the boy himself, - lying half-naked in the snow. The mother takes the
unconscious child in her arms and carries him to the closest house where
different individuals, including a medical doctor called in an emergency,
attempt to resuscitate the child who is suffering from cardiorespiratory
arrest with bilateral fixed mydriasis. The child also presents with
multiple superficial skin lesions on the face, the thorax, and the limbs.
The victim is driven to a hospital where resuscitation is continued, but
with limited success. The child is later flown by helicopter to the nearest
hospital where warming measures are applied.
The initial forensic investigations include the examination of
multiple dermabrasions associated with hematomas. Toxicological
analysis only reveals substances administered during the medical
treatment. A search for sperm yields negative results. DNA analysis
reveals the possible presence of canine genomic DNA but formal
identification is not possible.
The police investigate the scene the same evening and uncover
several pieces of partially torn clothing belonging to the boy.
Other specialists participate in the investigation: a child
psychologist, a pedopsychiatrist, a veterinary behaviourist, and a
hypothermia specialist.
The family of the child insists on the participation of one or more
external party experts in the investigation. The case is transmitted to a
second judge who orders new investigations in the beginning of 2003
that would answer his own questions about the case. This action calls for
the intervention of a new team of forensic specialists, including an
odontologist, to study the available evidence to determine the nature and
origin of the lesions found on the body of the child.
The integrated analysis of the conclusions of each expert is
presented. It illustrates not only the importance of multidisciplinary
work, but also the possibilities and limitations of the current
investigation methods that provide answers to the questions raised, while
leaving other issues unresolved.
Odontology, Bite Marks, Multidisciplinary Approach
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Tooth Prints: Dentistry’s Role
in the Identification of Missing
and Unidentified Children

Kathleen M. Crowley, DMD and David Harte, DMD*, Office of the
Chief Medical Examiner, 720 Albany Street, Boston, MA 02118
The goal of this research project is to introduce tooth prints as a
reliable dental method in the identification of unknown remains in the
absence of diagnostic dental records.

* Presenting Author

This presentation will impact the forensic community and/or
humanity by introducing an additional forensic tool available for all
specialists in the rapid identification of missing and exploited children
utilizing the dentition as well as facial recognition and saliva for DNA
analysis.
The disappearance and identification of missing and unknown
children have received much attention in the national and local media.
Dentists have historically helped in providing dental information on
missing individuals when requested from law enforcement agencies and
have continued to be a vital participant in the identification of
unidentified human remains.
Unfortunately, diagnostic dental
records/radiographs are not available on all forensic examinations for
comparative identification. Reasons for this increasingly common
dilemma focus on the young age of the individual, length of time of nonactive dental status of the person, or records which have been
accidentally misplaced, or, even worse, destroyed. Because the human
dentition continues to depict an individualized uniqueness, bite
impressions provide a reliable method for identification purposes. This
presentation introduces tooth prints as the bite impression technique in
the establishment of a record of an individual’s dentition at a given point
in time, as well as providing a saliva sample for DNA identification.
Tooth Prints, Bite Registration, DNA
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Observations on Dental Structures
and Restorative Materials Subjected to
High Temperatures in an Animal Model:
Experimental Preliminary Studies

Giuseppe Merlati, DDS, Paolo Danesino, MD, PhD, Caterina
Savio, DDS*, Paolo Menghini, DDS, PhD, and Giovanni
Fassina, MD, PhD, University of Pavia, Department of
Odontostomatology - Legal Medicine, P.zzale Golgi, 2,
Pavia 27100, Italy
The aim of this presentation is to describe the behaviour and the
changes that endodontically treated and restored teeth surrounded by
soft tissues undergo when exposed to high temperatures. This to
compare the results of previous in vitro observations with the results of
the same experiments done in a particular animal model.
This presentation will impact the forensic community and/or
humanity by describing the use of the suggested animal model which
seems to be a reliable experimental method suitable to produce a
reference database helpful to forensic odontology identification
research.
Teeth represent an ideal identification tool in situations of advanced
decomposition, destruction of soft tissues by fire, traumatic mutilation
from a collision or massive trauma. Regardless the conditions of the
body usually the dentition is preserved and. Not only teeth are able to
withstand extremes from fire, but various restorative materials used for
fillings, prosthetic devices and a large number of possible combinations
of dental related characteristics are also able to adequately withstand the
thermal assault. Following the results of our previous in vitro studies on
dental prosthetic devices, restored and non restored extracted teeth
exposed to a range of high temperatures, we decided to study in such an
experimental situation the relevance of the protection given by the soft
and hard tissues surrounding the teeth by the means of an animal model.
Six heads from pigs (10-12 months old) freshly slaughtered and
preserved in a refrigerator have been utilised. The mandibular and
maxillary teeth, all caries free, in situ, have been either considered as
sound controls (group 1) or specifically restored for the research (group
2): i.e., first endodontically treated and sealed by means of an
endodontic cement and gutta-percha (condensation technique), then
restored with amalgam or composite fillings. Before the high
temperatures testing, periapical radiographs of all the samples were
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recorded. The tests of exposure to heat were carried out in a oven: each
mandible and the respective maxilla surrounded by the belonging soft
tissues were subjected to one of the prestablished temperatures (200,
400, 600, 800, 1000 and 1100°C) reached at a rate of increase of
30°C/minute. At the target temperature, the samples were removed from
the oven and allowed to cool to room temperature. Finally the specimens
were examined macroscopically, observed by stereomicroscopy and
periapical radiographs of all the samples were taken. The results table
was edited reporting the macroscopic, microscopic and x-rays findings
for each specimen related to the different temperature levels of exposure
and the results discussed and compared with the observations drawn
from the experiments previously carried on human extracted teeth.
Our experiments showed that at 200°C the surface portion of the
soft tissues was partially burnt, the dental tissues and the dental
restorations did not show signs of alteration. At 400°C, the outer soft
tissues were partially carbonised and the inner soft tissues were
preserved; the crowns were intact showing only a slight colour change
of the enamel surface and the fillings were intact. At 600°C, the outer
soft tissues were completely carbonised and the inner soft tissues were
preserved showing a vitreous-like coating substance; the crowns showed
a non uniform change of colour tending to light brown; the fillings were
in place showing a marginal fissure. At 800°C, some portions of the
outer soft tissues were completely carbonised and the exposed portions
of the hard tissues were calcinated; the inner soft tissues were partially
carbonised; the crowns showed a change of colour from grey to black
and the enamel showed some fractures; the fillings were in place
showing a large marginal fissure and both the amalgam and the
composite fillings were dark grey. At 1000°C, the soft tissues were
completely destroyed and the hard tissues were calcinated; the crowns
showed an enamel portion yellow-greyish and it was visible a white part
of the roots; the crowns showed deep fractures and the cracks spread
over the roots; some fillings were in place remarkably altered in the
shape showing a state changing. At 1100°C, the hard tissues were
partially destroyed; some crowns were partially disintegrated showing a
chalky white colour with pinkish spots and some fillings resulted still in
place even if remarkably altered in the shape and showing signs of a
state changing.
The results of these preliminary studies show that it is possible to
compare the effects of the same heat exposure in the animal model with
the results of the our previous studies on extracted human teeth since (1)
the dental tissues, endodontic treatments and restorative materials
undergo a range of changes which correlate well with the various
temperatures of exposure. These changes are a consequence of the
nature of the materials and their physiochemical characteristics,
individual components can remain recognisable and identifiable even at
very high temperatures. For example, after exposure at 1100 °C it is
possible to recover and identify residues of amalgam restorations. At the
same temperature the teeth are well recognisable and not completely
destroyed thanks to their mineralised structure. (2) It is possible to
observe the endodontic sealing material surface by microscopic analysis
and all the endodontic sealing residues in the root by the radiographs.
On the other hand, differences are detectable as stronger damages
of the dental structures and of the restorative materials when extracted
human teeth are used. For this, the animal model seems to best simulate
the real life conditions. In our experiments all the samples were exposed
to a single, brief, thermal insult. In real life various factors can further
modify recovered remains: the duration of the exposure to fire, the way
in which the fire develops, the rate of increase of temperature, and
substances used to extinguish the fire.
From our experiments we conclude that the use of the suggested
animal model seems to be a reliable experimental method suitable to
produce a reference database helpful to forensic odontology
identification researches.
Forensic Odontology, Identification, Animal Model
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The Danielle van Dam Homicide Case in
San Diego 2002: A Circumstantial Case
That Included Pathologists, Odontologists,
Criminalists, and Entomologists

Norman D. (Skip) Sperber, DDS*, Chief Forensic Dentist for San
Diego and Imperial Counties, CA, 6237 Caminito Telmo, San Diego,
CA 92111
The goal of this presentation is to discuss a case study that
illustrates how the specialties listed above, working closely with
prosecutors, led to the death penalty for the suspect.
Despite the absence of a confession and the fact that there was not
a witness to this homicide, the circumstantial case presented by the
prosecution, was strong enough to persuade the jury panel to find the
suspect guilty. This case required the expertise of a pathologist, an
odontologist, several entomologists, and especially evidence technicians
and criminalists. The analysis of blood stains, fibers, and the victim’s
head hairs was crucial to this case.
The U.S. Criminal Justice system will review this case for years to
come, as far as the objectivity and accuracy of all the involved
investigators. Compared to the O.J. Simpson case, it was a model for
forensic excellence.
On the morning of February 2, 2002, a nightmare began for the
family of Danielle van Dam, a seven-year-old, when she was found
missing from her bedroom and house. She lived in the affluent
community of Sabre Springs, in San Diego, CA. This event eventually
led to the arrest of a neighbor, David Westerfield, a fifty-year-old father
of grown children and a design engineer, on February 22, 2002. He was
charged with kidnapping and burglary. Three days later, on February 25,
2002, he was charged with murder.
Remarkably, two days later on February 27, 2002, volunteer
searchers found the body of a young victim. The body was found
decomposed and ravaged by animals and insects. Sources disclosed on
this same day, that defense attorneys and prosecutors were considering a
life without parole sentence rather than the death penalty, if the suspect
were to disclose where he had left the victim’s body. When the body was
found that day, all attempts at plea-bargaining were terminated.
Thus, began one of the most notorious murder trials in the history
of San Diego County at the same level as the Cara Knott homicide
committed by California Highway Patrolman Craig Peyer, which was
reported by this presenter to the AAFS, 15 years ago.
Amidst revelations of the parents’ lifestyle, bringing strangers into
their house, with three young children at home and the fact that David
Westerfield had no criminal background but had casually known the
mother and daughter prior to the missing person’s report, the trial began.
The presenter was contacted by Captain Ron Newman of the San Diego
Police Department, Homicide Unit, in charge of the case, on the same
day, the victim was found.
An autopsy began the next day and was halted briefly so that a
forensic dental examination could be performed. Supplied with
antemortem radiographs of the victim, positive identification was
announced within 1 hour by the presenter, through comparison of the
postmortem films. Several teeth were missing from the anterior maxilla.
One deciduous and one permanent incisor were found in the vestibule
area.
Days later, the police department asked the presenter to examine
marks on the arm and leg of the suspect. Initially, they were believed to
be either human bite marks or human fingernail scratches. This
contention was denied by the presenter, and that evidence was not part
of the District Attorney’s case. Her dental identification was verified by
fingerprint and DNA evidence weeks later, as the motor home and house
of the suspect were combed for evidence.
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The evidence was as follows:
1. Victims blood (DNA) on the jacket of the suspect plus the victims
blood (DNA) in the motor home of the suspect which had been
driven over 600 miles during the weekend when she was reported
missing.
2. Her hair (DNA) was found on the pillowcase and sheet of his home
bedroom, two doors from the van Dam’s home.
3. The victim’s hair (DNA) was also found in the sink drain of the
motor home.
4. Fibers from the van Dam house were also found in the interior of
Westerfield’s motor home next to the bed.
Several forensic entomologists testified during the trial. Their
testimony appeared confusing and contradictory as to establishing the
time of death. (Westerfield was not arrested for three weeks, but was on
continuous police surveillance). The defense team felt that the fly and
insect activity would prove that Westerfield could not have committed
the murder and disposed of the body because he was under a 24-hour
watch. At the trial, Medical Examiner Brian Blackbourne was unable to
provide a cause of death or a time of death due to the condition of the
child’s body.
On September 17, 2002, David Westerfield’s jury decided that he
should die for the kidnapping and murder of 7-year-old Danielle van Dam.
Odontology, Pathology, Criminalistics
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Custom Dental Jewelry Links
Suspect to Attempted Homicide

Robert E. Wood, DDS, PhD*, Office of the Chief Coroner for Ontario,
Princess Margaret Hospital, 610 University Avenue, Toronto, ON L7S
1C6, Canada
After attending this presentation, dental practitioners should be
aware that certain segments of society have custom-fabricated dental
jewelry made and that this jewelry can be used for both identification
purposes and in cases where ownership is contested. Furthermore
practicing dentists should investigate with their own licensing
authorities the legality of this practice in their jurisdiction.
This presentation will impact the forensic community and/or
humanity by making the forensic community aware of dental jewelry as
items of potential identification.
The author presents a case in which custom dental jewelry provides
a link between a suspect and a victim of an assault with a deadly weapon.
The victim of the incident attended a social occasion sporting an upper
and lower custom-cast gold-colored partial overdenture. At the social
function the victim was approached by two adult males who suggested
that he part with his new teeth and donate it to them. The victim
vehemently refused and a verbal and later physical altercation broke out.
The gold-clad victim was assaulted and received a gunshot wound that
resulted in a spinal cord injury. Following this it is alleged that the two
male suspects physically removed the jewelry from the victim’s mouth
and left the social function. The altercation was witnessed. The victim
was left permanently paralyzed from the chest down. Some time later
the Toronto Police Service apprehended one of the suspects who by
chance happened to be wearing what he called his new custom made
gold teeth. The police arrested him and seized a set of custom cast gold
teeth from him. Upon closer inspection the teeth were partially-filled
with paper tissue in an attempt to make them fit better to their alleged
new owner. The question posed to the forensic dentist was: Whose teeth
fit the custom cast jewelry - the victim or the accused ? The author
suggested to the police that the jewelry not be “tried-in” to the victim’s
mouth because this would necessitate sterilization which could have
damaged the material and because it could be contended that the teeth
were forced onto the victim’s teeth.
In order to determine whose teeth these were the author visited the
victim in the paraplegic hospital and examined his teeth and the inside
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of the cast teeth recovered from the suspect. The victim said that the
teeth were his. The author made vinyl polysiloxane impressions of the
victim’s teeth and subsequently poured these in ADA type IV dental
stone. In addition the tissue was removed from the inside of the casting
and composite resin (Z-100, 3M corporation, Minneapolis Minnesota)
was flowed into the inside of the teeth and cured with a light-source.
This positive was then recovered. The nature of the metal used for the
casting was not determined. After recovery the casting was tried onto
the model of the teeth and it fit well. Additionally the composite resin
was compared to the stone model. These bite marks in gold resulted in
a report which definitively linked the victim to his own teeth and left the
suspect with some explaining to do.
After the case work-up the author contact the provincial college
licensing authorities who advised him that this procedure may constitute
the illegal practice of dentistry in as much as the devices were not
produced by a licensed dentist. Following this the author located
Internet sites which provide custom fitting decorative overdentures. At
the time of writing the author has elected to not report the maker of the
over denture pending the outcome of the trial.
Odontology, Jewelry, Bite Mark
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The Prince and the Princess —
A Deadly Combination

Bruce R. Wiley, DMD*, 337 Greybull Avenue, Greybull, WY 82426;
Robert Byrd, DDS, Veterans Administration Hospital, 1898 Fort Road,
Sheridan, WY 82801
The goal of this presentation is to present a case of a dog mauling
death to show how the assistance of a forensic odontologist may have been
helpful in the investigation.
The “Prince” was Prince Elias, a 22-month-old registered Rottweiler
known as “Max.” The “Princess” was Kristin A. Jolley, a 12-month-old
girl who lived across the street from Max.
October 21, 2001 was a chilly autumn day in Lovell, Wyoming.
Jackie Ann Jolley, Kristin’s mother, left her one-year-old daughter in the
front yard of their home while she allegedly went into her trailer to do
some laundry. It was reported that Jackie was talking with Kristin’s father,
H.B., on the bed in the master bedroom. H.B. was apparently working the
night shift at the local bentonite mine and was trying to catch up on his rest
during the daylight hours.
Discovery testimony elicited two different explanations: One, that
the gate on the front yard fence was faulty; the other that the front gate was
left open when Kristin was left alone to play. Whatever the reason, Kristin
proceeded to exit the front yard, cross the city street and walk into the maw
of an allegedly malnourished dog at the end of a 5-foot chain.
At approximately 1:30pm that day two construction workers were
driving down 2nd Avenue when they saw a large dog mauling what they
thought was a baby. One of the workers drove two blocks to obtain help
from their foreman. The other worker knocked on the door of the
neighbor’s house and the son of the owner came out to help. The worker
then ran across the street to the Jolley’s house and was unable to get a
response from either Jackie or H.B. Jolley. When a police officer arrived,
one of the workers shouted, “Get your gun and shoot the dog. It’s eating
the baby.” The police officer witnessed Max standing on the girl’s chest,
“chewing the flesh from her face.” The officer used his pepper spray
twice and was able to get the dog off of Kristin. Due to the severity of
the injuries, rather than summoning an ambulance one of the
construction workers held the baby while the officer drove to the
hospital. It wasn’t until approximately fifteen minutes after the incident
was discovered that Kristin’s mother came out of her trailer to
investigate the commotion across the street. She finally asked about her
child and was escorted to the hospital by a friend. Kristin’s father didn’t
appear on the scene until several minutes later. Several attempts were
made to resuscitate the child at the emergency room of the North Big
Horn County hospital to no avail. Kristin was pronounced dead at 2:47
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pm.
Many incidents occur where the investigations might be enhanced
by the assistance of a forensic odontologist. One forensic odontologist
was subpoenaed for this case to testify about the wounds allegedly
caused by the dog. Unfortunately, the odontologist was not the person
who gathered the evidence. In addition, the photos taken following the
incident weren’t presented to the forensic dentist until one week prior to
the scheduled court date. Forensic odontologists need to do everything
possible to educate members of the courts, law enforcement, and health
care institutions as to the resources available in the forensic community.
Max was owned by defendant Ann Shine and co-defendant
Matthew Martinez. The two had obtained Max from a local breeder, Ms.
Hytrek, who had purchased the dog from a breeder in Montana. Ms.
Hytrek was looking for a good home for Max, apparently due to his habit
of chewing up the underclothes of the breeder. Ms. Hytrek had just
purchased a new home and didn’t want Max tearing up her belongings.
Several people who knew Mr. Martinez, including a former girlfriend,
testified that he had spent several years looking for a rottweiler that he
could train to be a guard dog. Ms. Shine was happy to have a vicious
dog on the property because, “he would keep everybody from looking in
the windows.”
Two years prior to this incident Mr. Martinez was fined $130 for an
animal cruelty violation. His neighbors had called the local police
department because one of the dogs he harbored at his place of residence
was observed to be on the end of a 6-foot chain, dead. Mr. Martinez was
allegedly belligerent to the police officer who arrived on the scene.
Ms. Shine and Mr. Martinez had owned Max for approximately two
months. Several photos were taken with the children of the former owner
showing how docile Max had been. The breeder stated that her 8-year-old
daughter walked Max on a regular basis. Max also slept with her 17-yearold son.
According to court documents, Max weighed approximately 105
pounds when Ms. Shine acquired him. At the time of the necropsy
following the incident, Max weighed 65 pounds, a loss of 40 pounds. The
stomach contents of Max were also examined at the time of the necropsy.
The local veterinarian found absolutely no fecal material in the digestive
tract. The only thing found in the stomach contents was the four cups of
food that Max ate upon arrival at the vet’s office along with hair, skin,
cartilage, teeth, and an eyeball apparently from the baby girl. The dog’s
body was sent to the Department of Criminal Investigation in Cheyenne,
Wyoming for DNA analysis. Tooth and cheek swabs were also taken of
“Chyna” a female rottweiler found upon the premises of Ms. Shines to see
if that dog was involved in the attack. Numerous neighbors testified that
they had never seen Max given food, water, or shelter.
Following the incident Ms. Shine was upset that authorities asked to
have the dog euthanized. Also, she asked the police “what that girl was
doing in my yard to begin with?” Ms. Shine and Mr. Martinez were not
at home at the time of the attack.
The county coroner was not notified of the death until approximately
20 hours after the incident. By the time forensic odontologists were
contacted, the autopsy was about to commence over 130 miles away.
Upon examination of autopsy photos semicircular contusions were noted
on the left wrist and the left thigh. The forensic pathologists did not pursue
further investigation of these wounds compared to the massive number of
puncture wounds and fresh lacerations.
On December 17, 2002, both defendants plead guilty to the charge of
involuntary manslaughter. Each received split sentences of two years
imprisonment with six months to be served in the Big Horn County Jail
with work release, if appropriate. The balance of the sentence to be
suspended and the defendants placed on five years supervised probation.
The defendants must refrain from owning any dogs during the term of
their probation. Though the prison sentences were to commenceJanuary
2, 2003, neither defendant has appeared to serve their terms in jail.
Dog Bite, Bite Mark, Death Investigation
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Just Another Routine Day in the Office

Frank J. Pappas, DDS*, and Konstantinos H. Cherpelis, DDS, Office of
Chief Medical Examiner NYC/Consultant, 33-03 Bell Boulevard,
Bayside, NY 11361
The goal of this presentation is to discuss how juggling a general
dentistry practice and dealing with the unexpected difficulties of forensic
odontology.
This presentation will impact the forensic community and/or
humanity by demonstrating how forensic identifications aren’t always as
they seem. Additionally, describing how being a full time general dentist
and having a forensic emergency can sometimes become a jiggling act and
ways you must modify and adapt.
The purpose of this lecture is to demonstrate how daily office routine
can be interrupted by having to perform an “emergency” comparison.
As we all know things can occur at the most inconvenient times and
sometimes extreme measures to solve a case are necessary. In this case
skeletal remains, a skull from a missing person of three years, was brought
over to my dental office for comparison. If the detective’s investigation
was correct the missing person was murdered and the suspect who had
known dealings with the deceased was under surveillance. The arrest
warrant was pending the positive identification of the remains. Thus time
was of the essence in order to obtain a warrant and arrest the suspect prior
to him fleeing.
This case was pending for over three years. The police were very
anxious to solve the case due to the fact that the victim was a minor who
was brutally beaten via blunt impact injuries to the head and part of the
body was charred. During an interrogation of a burglary investigation new
leads were obtained, which led the detectives to the suspect who had
known sexual relations with the minor. Upon obtaining the name of the
minor all the pieces of the three year old puzzle fell into place. All the
while steps were taken by missing person’s detectives to identify the
skeletal remains of this minor. The skull was sent to the FBI lab in DC for
fabrication of a computer generated photo based on specific facial points
on the skull. However, this was to no avail, the case was still open. This
new lead could possibly solve the missing person’s case as well as the
homicide.
The detectives were anxious for the results of the dental
identification. The examination and radiography of the skull where
performed in the dental office in between patients with the detectives
waiting. To complicate the issue of time constraints, this was not a routine
identification. There were issues with the antemortem records;
discrepancies between charting and radiographs. The possibility of some
type of insurance fraud committed by the treating dentist or some type of
charting error.
What do you do when you have a match on radiographs but very
specific charting with contradictory information? Is this enough evidence
to make a positive identification to subsequently obtain a search warrant?
What about your patient in the next operatory mid root canal procedure?
Do you contact the treating dentist? Will he sign an affidavit stating he
committed Medicaid fraud? What do you do?!?!
Just Another Routine Day In The Office.
This case study will highlight some of the difficulties a forensic
odontologist may encounter. It will exemplify how things are never as
easy as they seem; how routine identifications aren’t always routine; how
nuts and bolts always get thrown in to the system; and how we need to
adapt and modify.
Forensic, Dentistry, Emergencies
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Skeletal and Dental Image to Photo
Superimposition: Two Reliable
Methods of Forensic Identification

José Garza Garza, DDS, MS, PhD*, Department of Legal Medicine,
José E. González Hospital and School of Medicine, Autonomous
University of Nuevo León, Ave. Madero y Gonzalitos, Col. Mitras
Centro, Monterrey, Nuevo León 64460, México
The learning objectives of this presentation are to demonstrate the
usefulness of the techniques of skull image and dentition image to
photograph superimposition for forensic identification of human
remains when there is an absence of clinical antemortem records.
Many forensic scientists have used superimposition of craniofacial
structure images over facial photographs of missing individuals to
identify unknown human remains. Even though the scientific
knowledge extracted from various research papers has found inaccuracies of the results due to several known factors, standards have been
established to evaluate the result of this technique.
Two criminal cases under the investigation by Mexican police
authorities from the states of Nuevo León and Chihuahua, México will
be presented.
Case No. 1: On November 17, 1998, a dead body wrapped in
plastic bags and fastened with duct tape was found on the side of
interstate highway 44 at the border line (Nuevo León side) between the
states of Nuevo León and Coahuila, México. After the package was
unwrapped, the medical examiner found the decomposed body of a
female with multiple perforating cuts on the soft tissue of the face
probably to prevent visual identification. Hand wrist X-Rays revealed a
skeletal estimate between 15 and 17 years of age. Police investigators
immediately started gathering information about female missing persons
between the ages of 15 and 20 years. Three photographs of a 17-yearold girl missing since the end of October 1998 from the town of Saltillo,
Coahuila were collected from police officers in charge of the case. Two
photographs were taken in June 1995, and the other one during the year
of 1997. After requesting the medical history on the missing girl, as well
as clinical records taken at hospitals and medical or dental offices, the
police investigators confirmed that no records or medical history on the
missing girl were found.
The three photographs from the missing girl were transferred to a
computer by a digital scanning method, and prepared for the photo
superimposition study. In order to preserve the integrity of the soft
tissues of the head and face due to the nature of the criminal investigation, it was decided that instead of using the victim’s skull image for
the superimposition study, that an X-Ray image would be taken of the
victim’s head duplicating the same position shown on the comparison
photographs of the missing girl. A frontal (Posteroanterior) X-Ray image
from the unknown body’s head was taken with a portable X-Ray unit,
from a distance of 93 centimeters, due to space limitations within the
autopsy room facility. After development of the X-Ray film, the skull
image was transferred to the computer by a digital scanning method. In
order to know the magnification values for the X-Ray image, a new
X-Ray was taken under the same circumstances, utilizing instead of the
body’s head, a plastic natural size skull fitted with several metal markers,
located at the principal anatomical landmarks of the skull and mandible.
The X-Ray image with the metal markers was measured and compared
to the measurements of the original markers located on the plastic
specimen in order to describe the magnification values at each landmark
location.
The X-Ray image of the victim’s head was compared with the most
recent photograph of the missing girl, by means of a digital process done
* Presenting Author

by computer graphics. The face on the missing person photograph was
prepared by drawing eight reference lines, five horizontal and three
vertical; the lines indicated specific anthropometric landmarks for the
superimposition study. The X-Ray image of the skull was prepared by
drawing fourteen reference marks; these marks represented the specific
anthropometric skull and mandible landmarks for the comparative study.
The results are presented graphically, and the X-Ray image magnification percentages are presented in a tabular form.
Case No. 2: On September 18, 2000, a cardboard box containing
one human skull, one human mandible, two color photographs and one
ID card from a missing male person, was sent to the Department of
Legal Medicine by the Attorney General’s office from the state of
Chihuahua, in order to know if the bones were related to the person
shown on the photographs. The partial remains belong to an unidentified
body found death outside the city of Hidalgo del Parral, approximately
two years before. The ID card and the photographs belonged to a male
individual 30 years of age from a suburban town nearby the city of
Monterrey, reported last seen in the city of Chihuahua, several days
before the date the death body was found in Hidalgo del Parral.
After receiving the package the local police collected five
additional color photographs of the missing person. All the photographs
depicted the missing individual smiling and showing his anterior
dentition. The investigators located two dentists who attended the
missing man few years ago, but no dental records were obtained from
their offices.
The degree of obliteration on the cranial sutures of the victim’s
skull gave a compound estimate of twenty-five to forty-four years, with
a mean of 34 years of age, at the time of death. The external morphological characteristics of the skull and mandible gave an estimate of
ambiguous sex, with a tendency to a male subject. Discriminant function
analysis and the cranial index, reported a white dolichocranial female
individual.
The mandible was attached to the cranium by gluing the upper and
lower teeth together in full occlusion utilizing a standard procedure,
prior to mounting the skull on an articulating vertical stand fixed over a
turntable. This setup was used to photograph the remains in all the
different positions, duplicating the head positions shown on the collected
photographs. Standard medium telephoto portrait images of the skull
were acquired from a fixed distance, with a digitally equipped camera in
six different positions, following standard procedures. The resulting
digital images were transferred to a computer and prepared for their
analysis.
The missing person photographs and ID card were transferred to a
computer by a digital scanning method and were prepared for the image
comparison studies. The frontal photograph on the ID card of the
missing person was fitted with the reference facial lines, and the position
related skull image was also fitted with the corresponding skull
landmarks. The two images were compared digitally on a computer, and
the results of the study are presented graphically.
The remaining photographs were compared with their skull image
counterparts, directing the superimposition analysis to the dental structures. The results of these comparisons are presented graphically for
their forensic evaluation.
Conclusion: Even though the image superimposition
methodologies used on the two cases presented could not derive a
positive identification of either human remains, the results were very
conclusive on the high similarities found, which confirmed the
usefulness of the technique on forensic cases were no antemortem
records exist.
Forensic Identification, Computer Aided Image Superimposition,
Forensic Odontology
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Facilitating the Search for
Antemortem Dental Records

John F. Frasco, DDS*, Consultant in Forensic Odontology, Office of
the Iowa State Medical Examiner, 721 North Carolina Place, Mason
City, IA
The forensic community will be presented with an aid in acquiring
antemortem dental information. The goal of this project is to share a
technique with the forensic community, including law enforcement and
medical examiners that may help in identifying sources of antemortem
dental information for the process of dental comparison in dental
identification.
This poster exhibit will present a guide for the forensic
odontologist, medical examiner/coroner, and criminal investigator for
the interview process when attempting to secure antemortem dental
information. The document is the Antemortem Dental Data Collection
Search Record. This information-gathering tool has been developed
over several years by the author, with the generous assistance of many
professional colleagues, with the intent of sharing this informationgathering tool with other investigators. The document has been used
successfully as an aid to investigators in collecting and documenting
avenues for securing antemortem dental information as well as the
records themselves. It is a standardized method of collecting
information from the family and/or friends of a victim that may enhance
the investigator’s ability to secure antemortem dental treatment records
from one or more sources. Additionally, this tool considers the
collection of non-traditional information that may help in securing
antemortem dental treatment records, radiographs, orthodontic or
prosthodontic models or high quality facial photographs. The form
suggests a variety of available sources for the necessary dental information that may not be immediately considered by a distraught next of
kin or inexperienced interviewer, and a uniform concise method to document these potential sources of information. The document can be a
valuable asset in assisting the investigator and the family of the victim
to consider a variety of available sources for antemortem dental
information and a concise method of documenting the potential sources
of information.
It is suggested that the interview process associated with the use of
the Antemortem Dental Data Collection Search Record be conducted in
as relaxed manner as possible. It is best accomplished by a trained interviewer who is familiar with the importance of securing antemortem
dental information in a concise, accurate, and compassionate manner.
The Antemortem Dental Data Collection Search Record is a work in
progress that has evolved over several years. The document is open for
additions, corrections, and modifications. All comments and suggestions are appreciated. It is available to all interested individuals in a
paper form as well as on diskette in MS EXCEL format. The document
can be converted to MS WORD format. It can be easily duplicated.
The Antemortem Dental Data Collection Search Record can be an
effective tool in helping Medical Examiners or Coroners and law
enforcement personnel in identifying sources for current antemortem
dental records. The identification process may be slowed considerably
or halted completely if antemortem dental records are not available to
the investigators. A postmortem dental examination may reveal significant dental information but the dental comparison can be stymied if the
investigator receives a blank stare when the family is confronted with the
single question “Who is the victim’s dentist?” It is incumbent on the
Forensic Odontologist to help guide law enforcement to the areas of
investigation that may result in locating valuable antemortem dental
records.
A tool is presented that may assist investigators in developing
sources for the collection of antemortem dental information to aid in the
comparison process for identification of an unknown human remains. It
allows for gathering and documentation of multiple potential sources for
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antemortem dental records and other ancillary dental artifacts in a clear
and concise manner, opening avenues for investigation.
The author would like to see the use of the Antemortem Dental
Data Collection Search Record in more widespread use to assist and
guide forensic dental investigators, law enforcement, and medical examiners in identifying sources for antemortem dental information.
Antemortem, Dental Records, Forensic Odontology
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Forms of Identification

Bernard J. Wujcik, MS, DDS*, 4318 Lincoln Highway, York, PA; and
Linda K. Himmelberger, DMD, 227 Lancaster Avenue, Devon, PA
After attending this presentation, the participant will be familiar
with various forensic odontologic forms that can be used in an individual
or multiple victim identification, with or without fragmentation.
This presentation will review the forms of the Pennsylvania Dental
identification Team (PADIT). These forms have been utilized in mass
disasters (44 victims and 133 victims), multiple victims (11 and 19
victims), and for individual fatalities. The set of forms include the
following: Records Acquisition Form, Antemortem Record, Search and
Recovery Form, Postmortem Record, Comparison Record, and Logs
(Antemortem/Postmortem). The Antemortem and Postmortem Record
Forms can record the characteristics of each tooth in three different
ways: by odontogram, by WinlD descriptor, and by a narrative. While
no form is foolproof, these dynamic forms have proved to be easy to
understand and to complete, even by relatively inexperienced forensic
odontologists. The forms are reviewed and updated annually and after
each use in mass/multiple victim activation.
Odontology, Identification, Fragmentation
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Homicide in Van Buren
County, MEC 02-1272

J. Michael Cisneros, DDS*, Assistant Chief Forensic Odontologist,
4660 Trousdale Drive, Nashville, TN; Michael P. Tabor, DDS, Chief
Forensic Odontologist, 107 Maple Row Boulevard, Hendersonville,
TN; and Bruce P. Levy, MD, State Medical Examiner, Sherry Saint,
Investigator, and Linda Scavone, Forensic Photographer, 850 R.S.
Gass Boulevard, Nashville, TN
The attendee will review overlay and digital analysis of a bite mark
and will determine which is the most subjective.
The decedent, Donald Lawson, was reportedly found unresponsive
at his residence in Spencer, TN, and was transported to White County
Hospital in Sparta. The decedent reportedly sustained blunt force
injuries from an unknown assailant and unknown instrument (possibly a
walker). The decedent was transported to the Office of the State Medical
Examiner Center for Forensic Science, 850 R.S. Gass Boulevard,
Nashville, TN, for further investigation.
Dr. Bruce P. Levy performed an autopsy on May 21, 2002 with the
following report.
Pathologic Diagnoses
1.

Blunt force injuries of head and neck:
1) Multiple lacerations, abrasions and contusions of face and
scalp.
2) Multiple facial fractures.
3) Hemorrhages of neck.

* Presenting Author

2.

Blunt force injuries of torso and extremities:
1) Bite marks of abdomen and right upper extremity.
2) Abrasions, contusions and lacerations of chest, abdomen and
back.
3) Abrasions, contusions and lacerations of both arms.
3. Atherosclerotic and hypertensive cardiovascular disease:
1) Cardiac hypertrophy (780 grams).
2) Arteriolar nephrosclerosis.
3) Aortic atherosclerosis, marked.
4) Cerebral artery atherosclerosis, moderate.
5) Coronary artery atherosclerosis, marked:
1) Status-post coronary artery bypass grafts (2) and
pacemaker placement:
1) Bypass grafts patent.
2) Pericardial fibrous adhesions.
4. Pulmonary vascular congestion and anthracosis.
5. Benign prosthetic hyperplasia.
6. Pleural fibrous adhesions, bilateral.
7. Status-post laparoscopic cholecystectomy, remote:
1) Peritoneal fibrous adhesions, focal.
Cause of Death:
Multiple blunt force injuries of head.
Manner of Death:
Homicide
Circumstances of Death:
Assaulted by other person(s).
On May 21, 2002, Dr. Mike Tabor and Dr. Michael Cisneros were
called to the Forensic Science Center in Nashville, TN, to evaluate bite
marks on the decedent, Donald Lawson. There were bite marks on the
decedent’s abdomen and right upper extremities. Linda Scavone,
Forensic Photographer, took digital photographs using an ABFO #2
ruler. The bite mark on the right side of the abdomen was excised using
an acrylic ring cyanoacrylate and suture technique for examination.
On May 28, 2002, Dr. Mike Tabor and Dr. Michael Cisneros were
asked to evaluate accused Robert L. Christian’s dentition to the bite
mark pattern on Donald Lawson. Impressions and wax bites of Robert
L. Christian were taken at the Metro Police Department on James
Robertson Parkway in Nashville, TN.
After studying the excised bite mark and digital photograph of the
decedent using overlays and digital analysis, the dentition of Robert L.
Christian was found consistent with the bite mark left on Donald
Lawson.

would saliva. While speaking his consonants would “whistle.” The
appearance of the anterior region was not acceptable. It was necessary
to involve a specialist to reach a professional opinion.
The analysis revealed that the patient’s dentist had neither noticed
nor realized the stability of the first incisors bordering the premaxillary
cleft. During treatment, in the interest of replacing the bilaterally
missing second incisors space expansion (unilateral) therapy was
initiated. Furthermore, the attending dentist attempted to solve the slight
open bite problem by first incisor extrusion. During treatment, the stability of the anterior teeth (first incisors and opposing canines) ceased,
so much so that movement of these could only be remedied by circular
prosthodontic “bracing” in the form of bridgework spanning from 15-25
(FDI).
The unilateral space-expansion and bridge controlled and closed
the anterior gaps; however, the incisal midline shifted distally. Frontal
aesthetics therefore worsened. The axis of the first incisors became
protrusive, the phonation worsened (in the speech therapist opinion:
“whistly”). In the interest of solving the asymmetry, aesthetic “tuning”
by grinding/polishing was performed. In order to correct the first
incisors axial protrusion over-preparation with root canal therapy (extirpation, obturation) was carried out. The possibility of extrusion root
resorption, and as a result of incomplete root canal obturation the
prognosis for loss of anterior teeth seems high. The new ten-piece
bridge had not solved the problem of midline distolocation, and
remnants of the premaxilla began proliferation which will resulted in
osseo-resorption of that area.
The patient received psychiatric counseling. As the result of
parental pressure (understandably, they supported treatment abroad over
the course of twenty years), forensic odontological analysis was
initiated. Within this framework it was concluded that incompetent and
inadequate dental treatment and therapy was performed. This was
directly injurious to the patient. The patient has filed claim for damages
incurred. The case will be illustrated with excellent photos.
BCLP, Twenty Year Complex Therapy, Forensic Odontological
Assessment
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Overview of World Trade
Center Disaster

Bite Mark, Overlay, Digital Analysis
Jeffrey R. Burkes, DDS, 520 First Avenue, New York, NY

F5

Forensic Odontological Analysis of
Professional Incompetence in Relation to a
Case of Bilateral Harelip and Cleft Palate

Endre Felszeghy, MD, Institute of Forensic Medicine, Semmelweis
University, Budapest, Hungary, Ulloi Street 93, Budapest, Hungary;
George Szilagyi, DMD*, Gonc Regional Dental Center, Karoly Gaspar
Street 19, Gonc, Hungary; and Andras Vegh, DDS, and Istvan F.
Szentmariay, MD, DMJ, Institute of Forensic Medicine, Semmelweis
University, Budapest, Hungary, Ulloi Street 93, Budapest, Hungary
The goals of this presentation are to demonstrate how inadequate
professional judgment negatively affected the outcome of treatment.
The patient was effectively treated until age twenty in foreign
institutes according to the protocol for bilateral lip and palatal clefts.
Despite completion of orthodontic treatment, the patient believed that
the aesthetic quality of his anterior teeth could be improved. To this
means he turned to his local dentist who thence undertook prosthodontic
therapy.
Following what the patient felt was unsatisfactory treatment, the
patient visited the Institute of Forensic Medicine. His complaints were
the following: during mastication food would fall out of his mouth, as

* Presenting Author

No abstract provided.
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OCME/DMORT Recovery Operations
of 9/11 at the World Trade Center and
Staten Island Landfill

Peter M. Fallon, DMD*, DMORT 4, 12930 North A1A, Vero Beach,
FL; and Lawrence A. Dobrin, DMD, Deputy Chief Dental Consultant,
Office of the Chief Medical Examiner, 471 East Westfield Avenue,
Roselle Park, NJ
The attendee will receive an overview of the recovery operation of
human remains at Ground Zero and the Staten Island Landfill following
the attack on the World Trade Center.
The terrorist attack on the World Trade Center was unique in a
variety of ways. Never before had the country sustained such a violent
strike that resulted in so large a number of civilian deaths and casualties
in the homeland. A recent death toll of 2,795 was more than those who
died at Pearl Harbor, an attack on a military base in a U.S. territory.
Preparation for this type of surprise assault was impossible. Response to
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this type of attack had never been truly played out. Therefore, when it
did occur in such a huge magnitude, rescue and recovery teams were
overwhelmed. Considering the number of people (approximately
45,000+) working in the Trade Center, the death toll could have been
substantially worse.
Although rescue efforts continued in hopes that survivors would be
found in the numerous pockets of the ruble and debris, it was soon
obvious that the destruction was so severe that it was unlikely that intact
bodies would be recovered. Once authorities decided to re-open the
Staten Island Landfill (closed the previous March), for a repository for
all the ruble, it was further determined that all debris brought there
would be searched for human remains, personal effects, and anything
that could be considered evidence from a crime scene. It was estimated
that the collapse of the Trade Center buildings produced over 1.7 million
tons of debris, a sizable amount to deal with and cart away. It’s unlikely
that any other community has ever been faced with such a challenge in
removing such an extraordinary and horrific amount of debris filled with
so touching and emotional amount of human remains.
The debris and rubble from the attack site were transported to the
Fresh Kills Landfill (the name means waterway in Dutch), on Staten
Island by barges that were filled from a loading site on the Hudson River.
After arriving at the base of the landfill everything was offloaded to
large Volvo trucks and carried up to the top where it was spread out by
pay loaders on a three acre raking site to be thoroughly and painstakingly
searched by New York Police Department (NYPD) personnel and, in the
beginning, by cadaver dogs. However, the commingling of human and
non-human remains and the residue from the previously closed landfill
produced confusion for many of the dogs and their involvement in the
operation was terminated after a few weeks.
In order to identify human remains from within the large amount of
animal residue from all the restaurants in the Trade Towers, the New
York City Office of the Chief Medical Examiner sent the federal
government’s DMORT (Disaster Mortuary Operational Response Team)
team’s forensic dentists and forensic anthropologists to the landfill site
on a 24/7 basis. Each team consisted of one dentist and three
anthropologists. While DMORT team members actually worked the
raking site from time to time, their mission was to identify what the
NYPD personnel brought to them.
Working under the supervision of the NYPD Crime Scene Unit, the
forensic teams were able to sort out and identify the human remains
brought to them for triage. Each human specimen was photographed,
tagged, placed in an evidence bag, and held in a reefer truck until picked
up by the medical examiner’s office for completion of postmortem
records and DNA analysis. In spite of the mass carnage and extreme
trauma to the remains, much of which was unusual and rarely seen,
every effort was made to recover and identify body parts from the
seemingly endless tons of debris. Nothing was left unexamined. When
in doubt about a specimen, it was considered human until the final
decision was rendered by the medical examiner.
Human remains recovered from the World Trade Center (WTC) site
were delivered to the medical examiner’s office where they were
anatomically identified, matched to dental records and/or fingerprints,
and sampled for DNA. Under the direction of the OCME NYC,
combined efforts of the NYPD Crime Scene Unit, DMORT, and many
other support agencies, over 19,900 body parts were recovered. This
resulted in 1,435 positive identifications. The major modalities of identification were DNA, dental, and fingerprints. There were over 700
DNA, over 500 dental and over 200 fingerprint identifications. Photos,
remains viewed, body X-Rays, tattoos, and personal effects were the
other means of identification utilized for this disaster. Of the victims
identified by multiple modalities, 83% were by DNA, 78% by dental,
and 40% by fingerprints. Due to the severe trauma that these victims
received, positive identification required tremendous effort by all of the
agencies working together.
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American Airlines Flight 587

Konstantinos Cherpelis, DDS*, 33-03 Bell Boulevard, Bayside, NY;
Daniel B. Levitt, DDS, 160-23 Willets Point Boulevard, Whitestone,
NY; Howard S. Glazer, DDS, 810 Abbot Road, Fort Lee, NJ; and
Jeffrey R. Burkes, DDS, 520 First Avenue, New York, NY
The attendee will learn how forensic dentists were able to organize
and handle two concurrent mass disasters: Flight 587 and the World
Trade Center.
On November 12, 2001, American Airlines Flight 587 took off from
John F. Kennedy International Airport and crashed into Belle Harbor,
NY (in the borough of Queens) shocking once again the city of New
York already reeling from the attacks of September 11th. All 260 people
on the flight along with 5 people on the ground perished. The airspace
over New York was closed, with the assumption that this was another
terrorist attack.
The Office of the Chief Medical Examiner City of New York, its
forensic dentists, and the members of the New York Society of Forensic
Dentistry’s Dental Identification Team faced the unprecedented task of
running two mass disaster identification efforts at the same time.
Since the Manhattan office of the Chief Medical Examiner of the
City of New York was already set up for the processing and identification of the World Trade Center victims, it was decided to bring the
victims of Flight 587 to Manhattan some 20 odd miles away, rather than
setting up a new recovery site at the Medical Examiner’s Queens office.
In the Manhattan office, new protocols were set up to differentiate
the victims of Flight 587 from the victims of the World Trade Center.
New computer databases, new identification numbers, and different
visual cues, i.e., the colors of paper, folders, etc., were implemented.
The teams of pathologists, medical legal investigators, FBI investigators, the NYPD, and other agencies as well as the forensic dental
teams were in place and began processing the victims. NYPD detectives
processed property, including wallets, jewelry, and other personal effects
on the victims, which helped give clues in the identification process.
After the pathologists performed the autopsies, the postmortem dental
teams examined the full body radiographs to confirm presence of dental
remains. The jaws were dissected as necessary and radiographs and
chartings were done. This information was then entered into computers
using the WIN-ID program.
The antemortem dental team began the task of gathering dental
records. Flight 587 was bound for Santo Domingo in the Dominican
Republic, an island in the Caribbean. Many of the victims were from the
Dominican Republic and the task of getting dental records was made
more difficult not only because of the language barrier but the possibility
of no existing dental records whatsoever.
After 2 weeks, all the postmortems were completed. All postmortem chartings were entered into the computers with incident
numbers differentiating Flight 587 from the World Trade Center. After
about 4 weeks, all dental records that were available were received and
processed into the computer databases. Postmortem and antemortem
comparisons using WIN-ID were done and completed. The victims of
Flight 587 that could be identified by forensic dentistry were completed
after 4 weeks. Other means of identification including DNA were utilized to identify those whom no antemortem dental records were
available.
Forensic Dentistry, WIN-ID, DNA

DMORT, Staten Island Landfill, WTC
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F9 Just Another Routine Day in the Office
Frank J. Pappas, DDS*, and Konstantinos Cherpelis, DDS*,
33-03 Bell Boulevard, Bayside, NY
The attendee will learn how juggling a general dentistry practice
and performing forensic odontology can be anything but “routine.” The
purpose of this lecture is to demonstrate how daily office routine can be
interrupted by having to perform an “emergency” comparison.
It is well known that things can occur at the most inconvenient
times and sometimes extreme measures to solve a case are necessary. In
this case of skeletal remains, a skull from a missing person of three years
was brought over to the dental office for comparison. If the detective’s
investigation was correct the missing person was murdered and the
suspect who had known dealings with the deceased was under surveillance. The arrest warrant was pending the positive identification of the
remains. Thus, time was of the essence in order to obtain a warrant and
arrest the suspect prior to him fleeing.
The case had been pending for over three years. The police were
very anxious to solve the case due to the fact that the victim was a minor
who was brutally beaten via blunt impact injuries to the head and part of
the body was charred. During an interrogation of a burglary investigation, new leads were obtained which led the detectives to the suspect
who had sexual relations with the minor. Upon obtaining the name of
the minor all the pieces of the three-year-old puzzle fell into place. All
the while, steps were taken by missing person’s detectives to identify the
skeletal remains of this minor. The skull was sent to the FBI lab in
Washington, DC, for fabrication of a computer generated photo based on
specific facial points on the skull. However, this was to no avail and the
case was still open. This new lead could possibly solve the missing
person’s case as well as the homicide.
The detectives were anxious for the results of the dental
identification. The examination and radiography of the skull where performed in the dental office in between patients with the detectives
waiting. To complicate the issue of time constraints, this was not a
routine identification. There were issues with the antemortem records,
e.g., discrepancies between charting and radiographs. Possible
insurance fraud committed by the treating dentist or some type of
charting error had to be considered.
What conclusions can be met with a match on radiographs but very
specific charting with contradicting information? Is this enough
evidence to make a positive identification to subsequently obtain a
search warrant? What about the patient in the next operatory mid root
canal procedure? Is a treating dentist contacted? Will that dentist sign
an affidavit stating he committed Medicaid fraud? What is to be
done?!?!
This case study will highlight some of the difficulties a forensic
odontologist may encounter. It will exemplify how things are never as
easy as they seem, how routine identifications aren’t always routine,
how nuts and bolts always get thrown in to the system and how the
forensic community needs to adapt and modify.
Dentistry, Comparison, Skeletal Remains
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Three Cases of Single Radiograph
Victim Identification

Henry J. Dondero, DDS*, and Jennifer G. Dondero, 2 Emerald Drive,
Glen Cove, NY
The forensic dentist must develop the ability to think past the initial
disappointments in victim identification search patterns and utilize as
much investigative information in creating secondary searches.
This paper will present three cases of identification of human
remains from the World Trade Center Disaster. The enormous numbers
* Presenting Author

of victims from this tragedy has re-defined the term “Mass Disaster.”
The WinID search software was originally developed to accommodate a
two to three hundred fatality incident. This program has been updated
numerous times since “9-11” and has performed admirably. It is clear
that the forensic dentist must be accomplished in computer search
techniques as well as conventional intuitive thought processes. Patience
in the tedious task of selecting and formulating search criteria was the
principle factor responsible for the success achieved below. Each of the
cases presented was identified by a comparison of postmortem
radiographs and clinical examinations with the antemortem dental charts
and radiographs obtained from the respective family dentists. In each
case, the successful identification of these victims was elicited from the
information contained in a single radiograph.
Case Number 1 presented the recovery of a victim with nearly a full
dentition. The initial search on WinID produced well over 100 possible
matches, which was due to the inordinately large number of victims of
this tragedy who presented with either all-virgin teeth or with minimal
restorations. The dental remains exhibited one tooth that had an
amalgam restoration while the remainder of the teeth were un-restored.
Identification based on the anatomy of the restoration or any of the usual
parameters were unsuccessful. It was noted during the postmortem
examination that all the teeth showed the classic “pink tooth” look with
the exception of teeth numbers eight and nine. Radiographically these
teeth showed marked root resorption. It was determined that the
decedent had suffered a trauma to several teeth accompanied by the
resultant resorption of root structure. This single defining factor offered
the unique characteristic needed for identification. Subsequent filtering
of the WinID database was successful.
Case Number 2 offered a different obstacle to successful WinID
searching. While several teeth were missing or restored, the closest
WinID possibilities were not at all feasible. After the initial search, the
investigators discussed several different possible search options. During
the dental postmortem examination of the victim, it was noted that one
of the teeth that was missing seemed to have been either extracted
recently or avulsed due to the blunt trauma associated with the tragedy.
It was decided to “replace” the missing tooth for search purposes. This
decision resulted in the retrieval of one radiograph containing a recent
extraction, a chipped tooth, and a restoration thus affording a positive
identification.
Case Number 3 dealt with the fragmented remains of the left
mandibular arch. The two premolar teeth were un-restored, the first
molar had a metallic restoration, the second molar had a nearly complete
coronal fracture and the third molar was missing antemortem. The
initial WinID search offered ninety-one possible matches. Tedious
comparisons of ante- and postmortem radiographs successfully elicited
an identification of the decedent based solely on the single X-Ray film
of the area involved. The unique shape of the pulpal amalgam and the
identical root morphology established the resultant identification.
The identification of these three victims was accomplished by
utilizing the search parameter filtering characteristics of the WinID
software program and by the creativity of the investigators to rethink the
parameters of search to fit the individual case.
Single X-Ray Identification, Forensic Odontology, Victim
Identification
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A Multidisciplinary Approach to a
Mass Disaster Victim Identification

Henry J. Dondero, DDS*, and Jennifer G. Dondero, 2 Emerald Drive,
Glen Cove, NY
The forensic dentist must be capable and willing to exhaust all
investigative avenues and to accept that under certain circumstances a
dental identification cannot be ascertained but will, by nature of its
statistical narrowing effect, facilitate identification by other means.
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The case presented is of one victim of the World Trade Center
Disaster. The decedent was recovered from the disaster site on
September 12, 2001, one day after the tragedy. The partially decapitated
female body was generally intact; however, the only dental remains that
were recovered was a fragment of the left mandible, extending from
tooth number seventeen to tooth number twenty-seven. The clinical and
radiographic examination revealed amalgam and composite restorations
on teeth numbers seventeen, eighteen, and nineteen. One of the
premolars had been extracted, presumably for orthodontics. The
anatomy of the remaining premolar led the investigators to believe that
tooth that was removed was number twenty. The space created seemed
to have been successfully closed. Teeth numbers twenty-one through
twenty-five and tooth number twenty-seven were virgin. Tooth number
twenty-six had apparently been traumatically avulsed postmortem.
The initial search through the WinID database presented more than
one hundred-fifty possible matches. After eliminating all males from the
search, approximately sixty possible matches remained. The painstaking
task of comparing each victim’s antemortem X-Rays with the decedent’s
narrowed the search to one highly likely individual. It was determined
that more radiographic evidence was needed and the family dentist was
contacted to send the original X-Rays, not copies. Also, new X-Rays of
the fragment were taken at different angulations. After the gathering of
this new radiographic evidence and clearer family films, it was
determined that this victim was now excluded from the list of possible
matches.
For several months routine searches did not reveal any new
possible matches, despite the addition of hundreds of new family records
to the database. In early March 2002, family records from foreign
countries started arriving on a daily basis. At this time a possible match
appeared evident. The WinID comparison odontogram showed a missing
tooth number twenty-one instead of number twenty. This was not
deemed to be exclusionary. While both diagrams showed identical
materials for the restorations, the family records failed to note the
surfaces involved. There were no X-Rays at all to refer to. These
records came from a foreign country and were difficult to understand. At
this juncture the Police were notified to determine if the victim’s
roommate could lead the investigators to a possible American Dentist.
No further information about an American practitioner could be found,
however, the police did obtain a comb, hairbrush, and toothbrush for
DNA analysis.
The investigators obtained the assistance of a bi-lingual Dental
Hygienist who was able to translate the dental records received from the
language of the country involved. A representative from the victim’s
place of employment who was to implement the gathering of family
records for the Medical Examiners Office was contacted and obtained
new dental charting. No X-Rays were sent and again the new records
stated the restorative materials but not the surfaces involved. Contact
was then made with the consulate from that country in New York City
and the situation was explained asking if their State Department could
track down any available radiographs. After several more weeks of
waiting for records it was disappointing to learn that no X-Rays or
additional information would be forthcoming.
Recognizing that a dental identification based on such sparse
information would be impossible, the investigators notified the Medical
Examiner’s Office of a “Probable Match” and requested that a DNA
analysis be conducted. After several weeks the Dental Unit was notified
of an identification based on DNA.
Multidisciplinary Victim Identification, Forensic Odontology,
Mass Disaster
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A Consistent and Accurate Method of
Interpretation of Duplicate Dental
Films in Mass Fatality Incidents

Benjamin W. Gibson, DDS*, DMORT, 657 McDonald Road,
Cranbrook, British Columbia, Canada; and Kenneth W.
Aschheim, DDS*, 44 East 67th Street, New York, NY
After participating in this session, the attendee will be able to
properly determine the correct orientation of duplicated dental
radiographs based solely on the orientation of identifying landmarks
placed by the manufacturer in commonly used radiographic and
duplicating films.
Objective: To prove through example that an easy, accurate and
verifiable method exists to determine the correct orientation of a
duplicated dental radiograph based solely on the position of the dimple,
irrespective of orientation of either the source or duplicating film during
the replicating process.
The World Trade Center disaster on September 11, 2001, was the
worst terrorist act in the history of the U.S. and caused the loss of more
than 2,800 lives. It also created a huge task for the New York City Office
of the Chief Medical Examiner (OCME) in Manhattan. Even before the
search and rescue effort was ended, the recovery and identification of the
bodies began. Thousands of dentists from around the world were
invaluable in supplying the antemortem dental records of the victims
that was essential for the identification process to begin. This
information was provided to the OCME, which had assembled one of the
largest dental forensic teams in history. By the summer of 2002 the
OCME had reported 1,229 victims (44%) of the victims have been
identified from over 19,000 fragments recovered. Over 700 identifications had been done using standard technologies such as fingerprints,
personal belongings, and, of course, dental identification. The primary
tool used for dental identification was visual comparison of antemortem
and postmortem radiographs. This process was greatly aided by the use
of a computer program called WINID, which had been developed by
Dr. James McGivney.
Due to the large number of radiographs coming from a diverse
dental community worldwide, a number of problems arose with regard
to the information contained in the antemortem dental records. Although
the original radiographs were requested from all dentists, the OCME
dental identification team received a large number of duplicate
radiographs. Unfortunately, many lacked any type of reference
markings making it impossible to determine the proper orientation of
right and left. In some cases, the markings of the duplicate radiographs
were thought to be inaccurate. Additional problems arose with regard to
the several different types of dental film, as well as different types of
duplicating film, used.
Without accurate antemortem records, the ability to obtain matches
in a mass fatality incident is greatly complicated, if not impossible. The
simplest solution was to contact the dentist or determine orientation
from the most recent dental charting. Should that fail, another solution
to the “orientation problem” was to create a mirrored duplicate entry of
the same individual by creating a “mirror image” of the odontogram and
“flipping” the companion scanned radiographs. This process was
simplified by a feature built into WINID.
Contacting the dentist or verifying by the dental chart proved both
cumbersome and time consuming. The creation of the mirror image,
although easier, greatly increased the number of antemortem records and
therefore the number of possible matches that WINID generated. This
was especially problematic in cases where the victims had only a few
restorations, which is common in younger individuals. This greatly
slowed the identification process.
The easiest solution seemed to be to find a way to ascertain right
and left on the actual duplicate. The method most frequently used by
members of the dental identification team was the position of the image
* Presenting Author

of the dimple from the original radiograph. The correct position of the
dimple on a #2 periapical dental film of the posterior region is on the
TOP LEFT of the RADIOGRAPH (TLR) or BOTTOM RIGHT of the
RADIOGRAPH (BRR). In this position you are viewing the radiograph
as if the dimple is out towards you. Although this seemed to be common
knowledge among a number of dentists on the team, no one seemed to
have a clear idea where this knowledge originated. In a process where
accuracy was paramount, it was essential that this supposition could be
proven beyond any doubt.
In achieving the author’s objective, common knowledge will be
examined to determine if it is correct. In addition, the different types of
film available will be discussed as to whether they can be treated in the
above manner in determining right or left.
Duplicating film, Dimple, Orientation
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Self Contained Forensic Odontology
Training Program Using WinId3

Richard B. Serchuk, DDS*, Barry D. Kurtz, DDS*, and B. Kalman
Friedman, DDS, Suffolk County Medical Examiners Office, Suffolk
County Medical Examiner, North County Complex, Building #487,
P.O. Box 6100, Hauppauge, NY
Upon completion of this presentation, attendees should be able to
train themselves for a mass disaster using WinId3.
Preparation for a Mass Casualty Incident is very time consuming.
Organizing groups of people at one time can be difficult. Scheduling
conflicts can create additional problems. Trainees may not live in close
proximity to a forensic group and may need to travel to attend a seminar
or multi-day program. People will volunteer to give up time to be
trained, but motivating people to maintain their level of training can be
more difficult. Many professionals sometimes feel that if they saw it
once, they are experts and do not need to train again. Using these
professionals in a real disaster can become a disaster if they make a
mistake. With the recent events that have occurred such as the World
Trade Center terrorist attack followed by the American Airlines #587
accident many people have received onsite forensic training. This is not
an ideal way to learn because mistakes will occur.In Forensic
Odontology, one mistake generally means two mistakes. The
psychological trauma to the families of the deceased is unacceptable.
Therefore, forensic specialists must be able to train and more
importantly maintain proficiency on an ongoing basis.
There are several computer programs available to use for
comparisons of antemortem and postmortem records. The Suffolk
County Medical Examiners Office and organizations such as DMORT
(Disaster Mortuary Operational Response Team) have decided to utilize
WinId3 as the computer program of choice for any mass casualty event.
WinId3 was written by Dr. James McGivney and is always being
upgraded. The program itself is not difficult to learn. To use WinId3 to
its fullest potential means additional training time. When a dental
examiner is reading the X-Rays without a chart, there is room for
interpretation.
As the computer programs are getting more
sophisticated, there can be room for interpretation. However for training
purposes, everyone should be trained at the same level if possible.
Consistency is also extremely important.
This presentation is designed to create discussion on training for
comparing antemortem and postmortem records. The result of this
presentation will provide forensic odontologists with the ability to train
themselves. The WinId3 has been utilized as the basis for the author’s
training program. Everything necessary to train with a group or alone
will be available on a compact disk. Anyone using this training program
has to have at least the basic knowledge and understanding of computer
usage.
* Presenting Author

A version of WinID3 is on the compact disk for those who may not
have Internet capability. More up to date versions are available on the
Internet as freeware thanks to Dr. McGivney. A database consisting of
antemortem and postmortem records is provided to place into WinId3.
An antemortem records database with a blank postmortem database is
included for the training exercise. This allows for the creation of postmortem records to compare. Charts and X-Rays of all the antemortem
records and postmortem X-Rays are included in the program. An answer
key and instruction manual in cookbook style is also provided.
Everything is in a separate folder for easy access. Commonly used
identification forms are also included to aid in creating records and
comparisons.
WinId3 comes with an antemortem and postmortem database for
practice. The authors go several steps further. By including Charts and
X-Rays, the trainee can create his/her own charting for the antemortem
record, enter those records, and run comparisons. Postmortem X-Rays
can be obtained also outside the main database and used to construct a
postmortem record. These records can then be entered into a database
that contains only antemortem records. Comparisons can be run. The
trainee can check for mistakes using the main database or the answer
key. Since WinId3 is also networkable, a group can practice together
simulating a mass fatality incident.
The authors provided a compact disk to several members of a study
group, The Suffolk Society of Forensic Dentistry, to try. With very little
help everyone was able pull up charts, X-Rays, and forms. It was
suggested that forms and charts be printed and that X-Rays can be
viewed on screen. Participants then created the ante or postmortem
records, accessed the appropriate database, and entered the records.
Comparisons were run, and mistakes were reviewed and corrected.
With this computer-training program and advances in computer
technology, it is possible for anyone wishing to train and maintain
his/her forensic skills to do so anywhere anytime.
Forensic Odontology, Mass Disaster Training, WinId3 Training
Program
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Dental Task Force Revisited

Richard H. Fixott, DDS*, P.O. Box 3258, Portland, OR
After attending this presentation, the odontologist will know the
importance of uniformity in preparing antemortem dental records to
minimize errors, have examples of common chart interpretation
challenges and how to manage them, have examples of WIN-ID code
use and how to standardize them, and understand the need for adequate
training and preparation of examiners and team leaders to minimize
identification delays.
In 1988, Dr. Curtis Dailey presented guidelines for a dental task
force. The recommendations are even more valid today with larger
incidents and multiple responders. The dental task force saw its largest
expression in the dental response to the WTC disaster. During the
processing, the use of the WIN-ID program was key to the identification
process. With a large number of people of varied experience processing
records, the need for standardization of interpretation and coding of the
antemortem dental data was very clear. The following ideas and
examples will aid teams in minimizing errors that will affect the identification process.
Errors have been analyzed by various authors and can be simplified
into two general classifications, those that will affect WIN-ID ranking
and those that will not. Errors using primary codes are likely to produce
a “mismatch” error that will alter a records ranking. Errors in secondary
code characteristics will not affect the computer ranking by can delay
identification efforts. Understanding these errors and their effects will
aid the WIN-ID user during comparisons.
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Developing guidelines for interpretation and coding of any dental
characteristic likely to be encountered in antemortem record analysis can
reduce errors. Interpretation of such characteristics as third molar
status, interpretation of post extraction drift of teeth, antemortem X-Ray
charting, and notation of caries should be decided before antemortem
record analysis starts. Guidelines will include form preparation,
notations used, chartings, and coding of any given dental characteristic.
Another area for pre-determination is the use of the WIN-ID
“Comments” section. Such conditions as implants, sealants, orthodontic
appliances, etc., can be noted and used as discriminators in the
“FILTER” mode. To be of value, the comments should be standard. The
most current WIN-ID version has a default menu for many of these
characteristics.
Training modules should be developed to standardize examiners.
The module offers the examiner an opportunity to use the guidelines and
the team leader to promote compliance. Ideally the module will be
completed before mobilization to an incident, but can also be used to
integrate examiners on-site.
Examples have been provided in the presentation of ways to
provide guidelines to ensure standardization in composite antemortem
record preparation. Use of multiple examiners, sometimes from
different teams and training backgrounds, requires standardization of
record preparation. Printed guidelines for record interpretation and
coding, linked to training modules, will provide a basis for uniformity of
data that will maximize the potential of computer assisted comparison.
Mass Disaster, Computer, Antemortem Records
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Interpol’s Role in Promoting
Reliability, Validity, and
Standardization of Disaster Victim
Identification Procedures Worldwide

Helena Soomer, DDS*, University of Helsinki, Finland and
University of Tartu, Estonia, Helsinki, Finland
At the completion of this presentation the attendee will understand
the role of Interpol in: 1) globally enhancing and facilitating crossborder criminal police co-operation to solve serious transnational crime;
and 2) promoting and implementing the policies and standards of
disaster victim identification to its 179 member countries.
Interpol’s mission is to promote international police cooperation, i.e., to help officers from different police forces, countries,
languages, and cultures to cooperate with one another and work together
to solve international crime.
Interpol, with its headquarters in Lyon, France, works around the
clock in four languages (English, French, Spanish and Arabic). It
receives, stores, analyses and circulates intelligence with its 179 member
countries. Interpol plays a key role in information exchange by:
• Encouraging member countries to use the Automated Search
Facility (AFS), which allows 24-hour remote interrogation of the
information collected from around the globe and stored in its
central databases;
• Issuing international ‘wanted’ notices for fugitives or other notices
for missing persons or unidentified bodies;
• Distributing international bulletins, publications and circulars such
as weekly intelligence messages on drugs and regular updates on
new specimen or fraudulent banknotes in circulation;
• Convening international conferences and symposia which bring
police chiefs and experts together to develop and exchange
practices for better cooperation; and
• Offering forensic services (fingerprints, DNA, disaster victim
identification, counterfeit currency and travel documents).
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This presentation is mainly focused on the forensic services
offered, especially the services related to disaster victim identification
(DVI). The author served as an intern in Interpol’s Headquarters and
carried out a research project concerning Interpol’s role in implementing
DVI policies and standards to its member countries and consequently,
ensuring the reliability and validity of DVI procedures worldwide. This
research project consisted of a review of Interpol DVI related services as
well as a questionnaire prepared for the 179 Interpol’s member countries. The specific goals of this ongoing research project are:
1. To collect information on DVI activities in Interpol member
countries;
2. To inform the member countries of the INTERPOL DVI related
services, such as standard INTERPOL DVI form and guide, etc.;
3. To specify member countries awareness, usage and satisfaction to
the INTERPOL DVI related services;
4. To analyze the reliability and validity of the DVI procedures among
the member countries worldwide.
The questionnaire has been completed and disseminated to the
member countries and responses are expected in fall 2002. Then these
responses will be analyzed to determine the profile of DVI services
across Interpol member countries. The resulting analysis will allow
member countries to better collaborate using standardized Interpol
forms, methods, and databases.
Interpol plays a unique role in assisting its member countries to
effectively cooperate in DVI matters using reliable, valid and
standardized techniques. Collaboration using standard methods will
greatly assist in disasters involving multinational victims. Such
disasters, particularly terrorism-related, are now occurring almost daily.
Thus the current research is particularly timely as the need for global
cooperation among police and forensic experts has never been more
acute.
The author would like to kindly acknowledge the generous
assistance and contributions of Dr. Zhijin Zou MD, PhD, who is a
Specialized Officer in the Identification Branch of the Interpol General
Secretariat. The author would also like to thank Mr. Lenno Reimand of
the National Central Bureau of Interpol in Tallinn, Estonia for
sponsoring the internship.
Interpol’s Standards, International Collaboration, Disaster Victim
Identification
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The Gander Disaster: Dental
Identification in a Military Tragedy

Robert B. Brannon, DDS, MSD*, Oral & Maxillofacial Pathology
Department, Louisiana State University School of Dentistry,
1100 Florida Avenue, Box 144, New Orleans, LA; William M.
Morlang, DDS, 9317 Gloxinia Drive, San Antonio, TX; and Brion C.
Smith, DDS, Department of Defense, DNA Registry, Rockville, MD
The objective of this abstract is to chronicle the contribution of
dentistry to the victim identification efforts in one of the most significant
disasters in aviation and U.S. military history—the December 1985
crash of a charter airliner near Gander, Newfoundland, Canada, which
resulted in 256 fatalities.
On December 12, 1985, a contract airliner (Arrow Airways flight
950) carrying 248 U.S. Army personnel from the 101st Airborne
Division, who were returning home from a 6-month peacekeeping
mission in the Sinai, and eight civilian flight-crew members crashed on
takeoff from Gander International Airport in Newfoundland, Canada.
No one survived. At the time, it was reported to be the worst aircraft
accident in U.S. military history, the largest air disaster on record in
Canada, and the fifth-worst disaster in aviation history.
The role of dentistry from the dentists’ perspective has never been
reported. Therefore, this presentation will discuss the valuable role that
* Presenting Author

dentistry played in the investigation and identification process and will
record its historical significance. The dental team’s organization,
methodology, obstacles, and significant contributions will be reviewed.
Dental comparison was the principal means of identification
because of incineration and/or dismemberment of the majority of the
remains. Identification efforts were further hampered because the
military members were carrying their dental and medical records, which
were either destroyed or only gradually recovered during the ensuing
two months due to inclement weather. The Armed Forces Institute of
Pathology Department of Oral Pathology was responsible for providing
forensic-dentistry support and leadership for this endeavor. The
assembled U.S. dental-identification team was composed of 23 dental
officers of the Air Force, Army, and Navy and 16 dental technicians and
2 computer specialists.
Of the remains returned to the U.S., approximately one third were
intact, one third were partially intact, and the remainder consisted of
several hundred isolated body parts including teeth, fragments of
jawbones, and portions of the craniofacial complex. All 256 passengers
were identified. Dental means positively identified 180 (70%) of the
256 victims. Dental comparison alone or in combination with other
modalities other than fingerprints was the means of positive identification for 113 (44%). Dental plus fingerprint comparison accounted for
67 (26%). One or more of the following modalities identified 68 (27%)
victims: fingerprints, medical radiographs, medical/surgical history,
anthropology, visual recognition, and personal effects. Dental findings
were supportive in 16 of the aforementioned 68. The exclusion matrix
method, which included dental data among the criteria studied,
identified the remaining eight victims or 3%. Dental evidence supported
the exclusion of seven victims for identification in the matrix.
Outcomes included the establishment of the CAPMI forensic
dentistry computer system as a viable system for mass-disaster dental
identification and the establishment of a military central repository for
the storage of duplicate panoramic radiographs.
Dental Identification, Mass Disasters, Gander

F17

Insurance Fraud or Sloppy Charting?

Pamela M. Jurgens-Toepke, DDS*, 1410 East Francis Road, New
Lenox, IL
The educational goal of this presentation is to identify a human
skull using antemortem and postmortem dental radiographs and charting
that oppose each other.
This abstract will discuss how one error or exaggeration on the
deceased’s antemortem chart almost made it impossible to make a
positive identification using dental radiographs and charting.
The Coroners office brought a human skull, along with antemortem
records, to a dental office for identification. The teeth and restorations
of the deceased were recorded, and periapical films were taken of the
teeth and jaw that were available.
A human skull was radiographed using dental periapical films. The
coroner thought the remains might have been from a 19-year-old male
that had been missing for nine months. The maxilla was attached. There
were no other bones present. The skull contained teeth #’s 1, 2, 3, 5, 14,
15, and 16. The remaining maxillary teeth were lost postmortem. Two
different sets of antemortem radiographs were available, along with
charting. All of the teeth that were supposed to be present, if this were
the deceased in question, were present. The antemortem radiographs
were done before restoration. The restorations that were present in the
deceased were slightly different from what had been treatment planned
by both previous dentists.
The original dentist had the following treatment plan for the abovementioned teeth (#’s 1, 2, 3, 5, 14, 15, 16). Tooth #1 extract, #2 occlusal
decay, #3 mesial occlusal decay, #5 distal occlusal decay, #14 occlusal
decay, #15 occlusal decay, and #16 extract.
* Presenting Author

The second dentist treatment planned and restored the teeth as
follows. Tooth #1 consultation, #2 occlusal lingual amalgam, #3 mesial
occlusal lingual buccal amalgam, #5 mesial occlusal distal amalgam,
#14 occlusal lingual amalgam, #15 occlusal lingual amalgam, and #16
consultation.
The deceased’s skull had the following dental restorations. Tooth
#1 impacted, #2 occlusal lingual amalgam, #3 mesial occlusal amalgam,
#5 mesial occlusal distal amalgam, #14 occlusal lingual amalgam, #15
occlusal lingual amalgam, and #16 impacted.
The differences between the teeth that had occlusal lingual
amalgams could be easily explained. The restoring dentist found it
necessary to extend the filling into the lingual groove. The original
dentist diagnosed tooth #5 as needing a distal occlusal filling. The
restoring dentist must have felt the need to include the mesial. The
discrepancy comes with tooth #3. The original dentist treatment planned
#3 for a mesial occlusal filling. The restoring dentist billed the
restoration for this tooth as a mesial occlusal lingual buccal. The
restoration was also charted this way. The deceased had an average
sized mesial occlusal amalgam on tooth #3. It did not extend onto the
buccal or lingual surfaces.
Given that there were only seven teeth to evaluate postmortem, it
was crucial that all factors studied, including bony trabeculation, sinus
variations, root morphology, teeth present or absent, as well as
restorations, be congruent.
The restoring dentist was called numerous times to clarify if this
was a “charting error.” The calls were not returned promptly.
Eventually the deceased’s teeth were shown to the restoring dentist. The
dentist explained that he routinely charted and billed for extra surfaces if
the restorations extended a little to the buccal or the lingual.
The deceased was identified using the antemortem and postmortem
records, and radiographs. The forensic odontologists relied on the
comparisons of the postmortem and antemortem radiographs to give a
positive identification of the deceased.
It is imperative that forensic dentists be cognizant that restoring
dentists do not always accurately chart the decay or the restorations
present or needed. Whether the restoring dentist is sloppy at restoration
charting or fraudulent does not concern anyone, except the insurance
companies and the patient. Forensic odontologists should study all of
the evidence, but base their decisions on scientific fact.
Dental Radiographs, Forensic Science, Inaccurate Charting
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Problems in an Identification

Susan D. McMillen, DDS, MS*, University of Missouri School
of Dentistry, 650 East 25th Street, Kansas City, MO; Ronald E.
Gier, DMD, MSD, Consultant, 5600 West 95th Street, Suite 315,
Overland Park, KS; and Thomas W. Young, MD, Office of the Jackson
County Medical Examiner, 6600 East 24th Street, Kansas City, MO
The goals of this presentation are to provide the forensic
community an opportunity to view a case with problems with age
identification.
The decapitated body of a small African-American girl was found
in a wooded area of Kansas City, MO, in April 2001. A few days later a
volunteer helping the police found the decomposed head in a trash bag
nearby in the woods. This began an exhaustive search and investigation
by the Kansas City Missouri Police Department, the Federal Bureau of
Investigation, and forensic experts in several fields to identify the child
who came to be known as Precious Doe. The case has been covered
extensively in the press, both locally and nationally. The case has been
aired on “America’s Most Wanted” and in the U.S. news. Public
watches and memorials were held. A memorial site was set up, and
hundreds of stuffed animals and flowers were placed there in remembrance. The Kansas City community was and still is upset over the fact
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someone could do such a monstrous thing to a child, and that no one has
come forward to identify or claim the body. Despite an excellent
response and over 600 solid leads called in and investigated, the identity
of Precious Doe remains a mystery.
The girl is described as about three feet tall and 41 pounds with a
small, brown crescent-shaped birthmark on her left shoulder.
A reconstruction of the head was done which characterized
Precious Doe as a cherubic little girl four to six years of age with
mahogany skin, short neat cornrows and bright brown eyes.
A standard dental evaluation was done. This showed a complete
primary dentition. There were no caries or restorations. The mandibular
left primary central incisor was missing and the socket healed. The
permanent first molars and incisors were formed, and the crowns partially calcified. The premolars showed only noncalcified tooth formation. The dental age was estimated at three, plus or minus six months.
As already noted this case received nationwide attention. A claim
from a Florida woman was made that Precious Doe was her daughter.
This woman’s daughter had disappeared when she was five years of age.
The woman identified the birthmark on Precious Doe as similar to one
on her daughter. The Florida child had been missing for about a year,
and the time frame fit that of Precious Doe; however, DNA testing
proved this identity was not possible. However, as a fall out of this
publicity the Florida foster childcare system is being investigated.
The poster presenting this case will include pertinent newspaper
articles, photographs, radiographs and explanations of the age
determinations.
There are several theories as to why Precious Doe has not been
claimed or identified: the parents may be involved in her murder; the
child’s mother may also have been murdered; or she and her family may
be from another state.
If anyone has a missing person in your files that fits this
description, please contact Sgt. David Bernard of the Kansas City
Missouri Police Department.
Identification, Dental, Precious Doe
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Researching a World War I Battle Death:
Forensics and Genealogy Come Together

Dale O. Hunter, DMD*, General Dentistry, 603 North Atlantic Street,
Tullahoma, TN; and Sam T. Harper, MBA, 430 Turkey Creek Drive,
Tullahoma, TN
The educational goals of this presentation are to illustrate the vital
supporting role forensic sciences can play in researching a World War I
military death and confirming identification of a World War I casualty.
Two years ago, a dental patient approached an Academy member to
evaluate some dental charts dated 1921. The purpose of this
presentation is to describe the route the patient took to obtain those
dental charts and the role the Academy member played in helping him
understand the forensic dental process in his genealogical research is the
purpose of this presentation.
Two years prior to that time, the patient had begun researching the
life of his grandfather, 1Lt. Louis Carmel Brown. 1Lt. Brown, a platoon
commander in Company D, the 7th (combat) Engineer regiment, 5th
Division, American Expeditionary Force (AEF), was killed in the
Meuse-Argonne Offensive of the U.S. Army against German troops in
October 1918. There are no living military veterans of his unit or
relatives/friends who knew his grandfather, so the patient began
following traditional genealogy search methods: military service
records, unit histories, etc.
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His first step was to submit a request (Form 180) to the National
Personnel Record Center in St. Louis for a copy of his grandfather’s
military service record. He was informed by the National Personnel
Record Center that in all likelihood his grandfather’s military service
record was destroyed in a major fire at the facility in the 1973. He was
advised to research as much as he could into specific areas of his grandfather’s life and re-submit his request. With the information then supplied, the National Personnel Record Center could “re-create” some of
the service record.
The focus of this presentation is the use of forensic tools in
researching World War I military service, medical treatment, and burial
procedures.
Military Service: The research began at the “beginning” of
Mr. Brown’s World War I service. In 1917, Mr. Brown was the water
department engineer for the city of Toledo, OH. Late in that year he was
recalled or volunteered for active duty. This research included: Ohio
military draft records, Toledo Blade articles, and discussions with the
historian of the Army Corps of Engineers. The following sequence was
discovered: training in the Engineering Reserve Officers Training Corps
(EROTC) at Ft. Lee, VA; transfer to the 1st Battalion, 601st Engineers
(Sappers) at Fort Laurel, MD; transportation of unit to France in June
1918. On August 27, 1918, 1LT. Brown reported to Company D, 7th
Engineers, 5th Division, an active front unit.
The next research steps included: contacting the 5th Division
Society (a veterans organization), the 7th Engineers Veterans
Association, and back to the historian of the Army Corps of Engineers.
These discussions produced the fact that both the 5th Division and the
7th Engineers wrote unit history books after the war. Copies of these rare
books were found and purchased through Internet searches. These
books gave much information on the actions of the units and the battle
conditions in those actions. They also revealed the day, time, and action
when 1Lt. Brown was wounded. Further research was made into the
units’ records in the National Archives and it revealed more detail of the
day’s actions, of 1Lt. Brown’s wound(s), and unit burial policies.
In 1986, during a trip to France, a family member found
1Lt. Brown’s grave in the Meuse-Argonne Cemetery (maintained by the
American Battle Monuments Commission or ABMC) outside
Montfaucon, France. A search of ABMC archived records found an eyewitness report to 1Lt. Brown’s wounding, condition of wound, type of
wound, and his subsequent journey through the medical process: Field
Hospital 17 and Mobile Hospital 1, where he died four days later. The
search also provided details of the body’s disinterment in 1921 from the
hospital’s gravesite to the Meuse-Argonne Cemetery. These details
include: condition of remains, uniform markings, and dental charts
(including pre-mortem and postmortem dental attributes) for
identification.
Forensic analysis: The unit casualty reports of 1Lt. Brown’s
wound(s) do not match the eyewitness account or the subsequent condition of 1Lt. Brown as he was dying. A military forensic pathologist
was asked to evaluate the details. In addition, forensic odontology
analysis of the disinterment dental charts appears to buttress one of the
wound scenarios.
The presentation ends with a brief discussion of how today’s
battlefield casualty identification and disposition of remains processes
are different.
Conclusion: What started out as a genealogy project turned into a
study of U.S. Army military procedures for battlefield casualties in
World War I and the role of the forensic odontology charting system.
Combat Engineers, Disinterment, Meuse-Argonne

* Presenting Author
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Image Analysis of Radiographs
of Twins for Objective Identification
and Individuality

Peter J. Marsh, DDS*, Forensic Dentistry Fellow, University of Texas
Health Science Center at San Antonio, Dental School, Center for
Education and Research in Forensics (CERF), P.O. Box 888, 7318
Rogers, Manvel, TX; and Marden E. Alder, DDS, MS, and David R.
Senn, DDS, University of Texas Health Science Center at San Antonio,
Dental School, Center for Education and Research in Forensics, Mail
Code 7919, 7703 Floyd Curl Drive, San Antonio, TX
The objective of this presentation is to examine whether a computer
automated method developed to discriminate differences in radiographs
of separate individuals for identification is capable of discriminating
between inherently similar individuals (monozygotic twins).
Dental identification is often accomplished by comparing dental
radiographs of an individual that were generated at different times.
Identical twins should be the most difficult sources of similar data to
differentiate and therefore identify. The UT-ID computer program
objectively compares radiographs to identify the individual and provide
a threshold for that identification. This software program provides an
objective estimate by first registering the digitized radiographs of the
individuals and subsequently performing a cross covariance correlation
(CCC) between the registered images. Registration is used to correct for
the projection geometry of the radiographs. This computer software
eliminates subjectivity in the comparison of radiographs and provides a
threshold value that is used to indicate that the images are from the same
individual. The computer analysis is objective and can be used as a tool
to further substantiate a subjective identification.
This computer-based image analysis system, UTHSCSA Image
Tool Software and its plug-in UT-ID (Version 3) developed by S. Brent
Dove, DDS, MS, Dental Diagnostic Science, UTHSCSA, San Antonio,
TX, were used to objectively compare the radiographic images of
identical twins to determine individuality. Fraternal twins were used as
a control group. Fraternal twins would be expected to be less similar but
still more alike than random individuals of the general population.
UT-ID provides the cross covariance correlation (CCC) range to define
the threshold for determining objective identification for these subjects.
In two previous studies presented at AAFS meetings, UTHSCSA
Image Tool software provided perfect and near perfect discrimination
between radiographic images in a laboratory and clinical setting
respectively. Registering the images and performing cross covariance
correlation (CCC) between the registered images produced a threshold
indicative of positive identification. As more data are analyzed, the
cross covariance correlation threshold can be further refined.
Radiographs were utilized consisting of selected areas of full mouth
series, single periapical radiographs, bitewing radiographs and areas of
panoramic radiographs. Each twin had the same area analyzed that was
supplied by the dentist of record. Time frame and age were as closely
matched as the records permitted. Restorative treatments that would
differentiate the twins were not utilized. Only common anatomical areas
that could be compared were selected to be studied. These areas of the
radiographs were then digitized on a flatbed scanner with transparency
adapter at 400 dpi. These digitally scanned images, from the same
anatomical area are then registered for each subject identical and
fraternal twin. These images were compared to the corresponding
images of control identical and fraternal twins and differences and
similarities noted. The cross covariance correlation is determined by the
program for the compared films and compared to a threshold value that
is used to indicate identification.
UT-ID and the objective data it generates can be used to identify
individuals from similar radiographic studies. Results indicated that the
identical twins while more similar could still be differentiated from each
other without reliance on restorative treatments. Fraternal twins were
* Presenting Author

more easily differentiated from each other. Identity is not an issue that
can be determined by statistics, probabilities or computer programs
alone. In this study population, no two people were identical and the
radiographs from each of these subjects were unique (like no other).
Radiographic information is important, but may differ in the amount of
information present. It is therefore the scientist who must make the
identification. UT-ID provides an objective tool for scientists to
facilitate identifications using radiographic information.
Dental Identification, Monozygotic Twins, Computer Identification
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The Use of Photographs in Dental
Comparisons for the Identification
of Human Remains

Brandi Schmitt, MS*, Department of Human Anatomy, University of
California-Davis, Davis, CA; and George A. Gould, DDS,
6101 Puerto Drive, Rancho Murieta, CA
This presentation will demonstrate the development of initial
statistics and therefore, preliminary scientific basis for the identification
of human remains through direct visual comparison of photographs
exhibiting some anterior dentition to the dentition present on found
human remains.
A lack of dental information reported in missing person files, the
prolonged efforts of identification staff to obtain antemortem
comparison materials and the absence or inaccuracy of antemortem
dental records reported in a large number of identification cases make
the need for alternate dental comparison techniques clear. The
comparison of photographic media is widely accepted and integral to the
field of forensic odontology. Yet one of the simplest and most accessible
of images, a smiling snapshot, receives little attention in the research
forum.
The technique of direct visual comparison is explored for its ability
to narrow a pool of potential candidates for identification. Additionally,
video superimposition of photographs is employed to further evaluate
the accuracy of the direct visualization technique and to reduce the
number of false inclusions and indeterminations. Initial figures show
that potential matches can be reduced by 80 percent when the direct
visual comparison technique is used. Application of video superimposition to the same photographs further reduces the potential match rate
by 98 percent.
It is envisioned that confirmation of the technique by further
research and its subsequent application to human identifications, both
singular and en mass, can free up staff hours and finances dedicated to
the preliminary stages of investigation and result in increased numbers
of confirmed identifications.
Human Identification, Forensic Odontology, Direct Visual
Comparison
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Additional Postmortem Dental Findings

Rachel C. Hall, BDS, PhD*, and Iain A. Pretty, BDS, MSc, Department
of Clinical Dental Sciences, The University of Liverpool, The Edwards
Building, Daulby Street, Liverpool, England
Following this presentation attendees will: (a) understand the
importance of postmortem dental profiles in the identification of found
human remains, (b) understand the importance, prevalence, incidence
and presentation of features of the dental hard tissues likely to assist in
profiling the individual, and (c) be aware of that such findings are
indicators and should be combined with other features to develop a full
profile.
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The use of the unique features of the human dentition to aid in
personal identification is well accepted within the forensic field. Indeed,
despite advances in DNA and other identification methodologies,
comparative dental identifications still play a major role in identifying
the victims of violence, disaster or other misfortune. The classic
comparative dental identification employs the use of postmortem and
antemortem dental records (principally written notes and radiographs) to
determine similarities and exclude discrepancies. In many cases the
tentative identification of the individual is unknown and therefore antemortem records cannot be located. In such a situation a dental profile of
the individual is developed to aid the search for the individual’s identity.
With such a profile a forensic odontologist can identify and report
indicators for age at time of death, race (within the four major ethnic
groups) and sex. In addition to these parameters the forensic dentist may
be able to give more insight into the individual. This presentation
outlines some of the additional personal information that can be derived
from the teeth of the deceased, and which may assist in their ultimate
identification. With extensive illustrative examples, a review of the
recent literature provides many additional findings beyond those usually
considered by forensic dentists.
The purpose of the postmortem profile is to provide information to
investigators that will restrict the search to a smaller population of
individuals. For example, by profiling the sex of the individual 50% of
the possible population can be excluded. Forensic odontologists can
usually determine the sex, race (within the four major races), and age (at
time of death) from careful study of the teeth, their anatomical
arrangement and the skull’s osteological features. In addition to the
parameters described above, odontologists may be able to provide
information on the individual’s habits, occupation, and likely place of
residence, medical history and socio-economic status. The presentation
illustrates these ‘additional dental findings’, explaining the various
aspects of the dentition that may assist in a postmortem profile. It is
important to note that additional dental findings are merely indicators.
Few of them offer definitive proof. However, faced with an unidentified
individual, any information that may help in the search for their identity
is likely to be useful. The presentation concentrates on those features
visible on the hard dental tissues only – it is unlikely that diagnosis of
soft tissue conditions would be possible with the body types typically
requiring postmortem profiles.
Using a MedLine search, the following areas were reviewed for
possible dental indicators: a) occupational diseases of the teeth,
b) medical conditions and drugs, c) habits, pastimes and lifestyles, and
d) abnormalities of tooth form and structure. Over 100 articles were
examined and an image database consulted in order to provide clinical
examples. These will be presented to attendees along with details of
incidence, prevalence and associated forensic significance.
With the increase in international travel, immigration and refugees
there is a potential for a rise in the number of postmortem dental profiles
which odontologists will be asked to perform. The assessment of the
dental tissues for indicators likely to reduce the pool of possible
antemortem records is of use in both individual and multiple fatalities.
While recognized that none of these features will identify an individual
alone, they represent an important part of the odontologist’s armamentarium. The presentation will also be of value to odontologists,
pathologists, and anthropologists.
Odontology, Postmortem Profiles, Identification
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Removable Prostheses – How Can We
Label With Patient Acceptance?

Iain A. Pretty, BDS, MSc*, and Rachel C. Hall, BDS, PhD, Department
of Clinical Dental Sciences, The University of Liverpool, The Edwards
Building, Daulby Street, Liverpool, England
Following this presentation the attendee will be familiar with:
a) the incidence and prevalence of individuals wearing full dentures in
the U.S. and U.K., b) problems with current denture marking systems,
c) previous research in this area, and d) possible new techniques for
marking dentures with increased patient acceptance.
The decrease in caries experience and the commensurate increase
in oral hygiene standards in the Western World have led many to believe
that the provision of complete dentures was soon to become of historical
interest only. However, the true picture is different; in the U.K. alone,
650,000 patients per year get their first dentures. Dental identifications
are requested for found human remains where visual identification is no
longer possible or desirable. Many elderly people (a large cohort of
those persons wearing full dentures) die alone in their own homes and
are not discovered for some time. In such cases, the Coroner will request
the services of the forensic dentist to identify the individual based upon
a tentative lead. In cases where dentures are not marked and no other
method for identification is possible, i.e., fingerprints, serial number on
pacemaker, other prostheses, etc., identification may prove very
problematic.
A series of cases will be presented illustrating the difficulties of
identification in non-marked, full denture wearers. Within the U.K.
there is no legal obligation to have dentures marked, although a fee item
does exist on the NHS payment scale. Patients are often unwilling to
have their dentures marked due to: a) cost, b) aesthetics, and c) lack of
understanding of the benefits. Within a general practice setting, denture
wearers gave aesthetics as the most common reason for refusing to have
their dentures marked. Common methods of denture marking will be
illustrated.
Research was conducted to determine methods of uniquely marking
dentures that would comply with the following prerequisites:
a) Were aesthetically pleasing to the patient, or un-detectable
b) Were cost effective
c) Were resilient to postmortem changes
d) Were resilient to denture cleansers
e) Did not effect the fit, comfort or strength of the denture
Several techniques were employed a) restoring one or two posterior
teeth with composite resin in a unique cavity design visible radiographically, b) placement of an ‘invisible marker’ detectable only under
certain lighting conditions, c) placement of gold leaf under denture teeth
in a unique configuration, visible radiographically, and d) placement of
paper roll under denture teeth visible radiographically.
Each of these techniques was tested on mandibular and maxillary
full dentures and then subjected to a range of challenges including:
a) cleansing overnight with proprietary denture cleansers, b) exposure to
heat, c) exposure to saliva, and d) exposure to maxillary forces. Each of
the methods worked well, and examples of each will be illustrated. The
simplest and cheapest method was the use of a specially designed marker
pen, currently used for marking property. The drawback to this solution
is the requirement for a UV light source and that there is no means of
indicating which dentures have been marked. The radiographic techniques suffered from the effect s of angulation, although all were
uniquely marked. It was difficult to include name and date of birth;
instead a reference number could be used, such as an individual’s social
security number. The restoration method was simple and highly
aesthetic but would require an antemortem record to enable a
comparison.
While full dentures continue to be a treatment option, it must be
ensured that they carry a feature unique to that patient, which would

* Presenting Author

most usefully be their name and date of birth. Encouraging patients to
have their dentures marked, and encouraging dentists to offer such a
service economically, is an important role for odontologists.
Odontology, Identification, Dentures
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Do Insect Artifacts Affect the Quality
of Forensic Dental Radiographs?

Veronique F. Delattre, DDS*, Delattre Forensic Dentistry, 6516 M.D.
Anderson Boulevard, #493, Houston, TX; and Paul G. Stimson, DDS,
MS, University of Texas Houston Health Science Center Dental
Branch, 6516 M.D. Anderson Boulevard, Suite 493, Houston, TX
The participant will learn about the potential for insect artifacts to
affect the forensic quality of postmortem dental radiographs.
This abstract and slide presentation will give the details on the
methods and conclusions of a study designed and performed to
determine whether or not insects in the oral cavities of decomposing
deceased individuals can be evident on dental radiographs taken during
forensic dental evaluations. Such artifacts could interfere with the
forensic quality of the dental radiographs.
In the hot and humid state of Texas, it is frequently necessary to
perform forensic dental evaluations and comparisons of human remains
in various stages of decomposition. Quite often, the oral cavities of
these deceased individuals are filled with insects of various types. Prior
to performing the intra oral examination or taking any radiographs, it has
been routine to clear away any insects present.
This study was designed to determine if insect artifacts appear on
postmortem dental radiographs, and if they do, then at what exposure
levels they would be most evident. The decomposing human remains
chosen for this study were those of an unidentified white male, approximately 17 to 32 years of age, found floating in a shallow creek by a
passing motorist. The time of year was late spring, and the local temperature during the previous days had been in the high 80s Fahrenheit.
The decedent was floating face down in approximately six inches of
water. There was an apparent gunshot wound to the chest. The oral
cavity was filled with a multitude of larvae, also known as maggots.
A single larva, representative of the majority of the maggots present
in the oral cavity, was chosen for this study. The larva was very chilled
from having been in the morgue cooler quite some time; therefore, it
behaved very well and did not move during the taking of the radiographs. It measured 7/16 inch in length and 2/16 in width. The maggot
appears to be one of the blow fly types, most likely a hairy maggot
blowfly. They possess a high level of chitin in their tissues and have
very distinctive protective spines that act as protective armor on their
bodies. This species is of particular forensic importance in the southeastern, central, and southwestern portion of the U.S. as the adults are
often among the first insects to arrive at a recently deceased person in
these areas.
Single-film packets of dental radiographic film (KODAK brand,
Ultra-speed D, safety film) were labeled with the exposure setting to be
used for each film. A KVP of 70 was used for all exposures. The
exposure settings to be used were the standard ones on the radiographic
unit: 0.01, 0.02, 0.04, 0.05, 0.06, 0.08, 0.10, 0.12, 0.16, 0.20, 0.25, 0.32,
0.40, and 0.50. Each film was placed under the representative maggot
and was exposed according to the label on the film pack. Each film was
exposed at a precise distance of two inches from the radiographic cone
head. The cone head was never moved; instead, the film and maggot
were located on a movable cart to allow consistent distance from the
radiographic cone head for each of the films taken.
After carefully viewing the series of radiographs, the maggot was
quite visible in the 0.04 exposure to the 0.16 exposure range. In general,
dental radiographs are taken in the 0.16 to the 0.25 exposure range, so it
is possible that maggots, in sufficient numbers, could adversely affect
* Presenting Author

the quality of the postmortem dental radiographs. Previous experiences
have also demonstrated that maggots embedded in unhealed sockets of
postmortemly avulsed or missing teeth have necessitated the remake of
radiographs after their removal from the deeper portions of the sockets.
In conclusion, it is advisable for the forensic dentist to remove all
maggots prior to taking the postmortem dental radiographs. During the
slide presentation, photographs documenting the study will be presented
and elaborated upon.
Forensic Sciences, Forensic Dentistry, Forensic Entomology
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Age of Majority vs. Third Molars

Guy Willems, PhD*, Centre of Forensic Dentistry, K. Gunst, DDS, K.
Mesotten, DDS, and C. Carels, PhD, Department of Orthodontics,
Katholieke Universiteit Lueven, School of Dentistry, Oral Pathology &
Maxillofacial Surgery, Center of Forensic Dentistry, Kapucijnenvoer 7,
Lueven, Brabant, Belgium; and G. Dierickx, DDS, Center for Statistics,
Katholieke Universiteit Lueven, School of Dentistry, Oral Pathology &
Maxillofacial Surgery, Center of Forensic Dentistry, Kapucijnenvoer 7,
Lueven, Brabant, Belgium
The educational objective of this presentation is to reconstruct
chronological age based on third molar development with an expected
outcome of regression formulas for calculation of majority.
Materials and methods: Assembled from patient files of the
School of Dentistry, Oral Pathology and Maxillo-Facial Surgery of the
Katholieke Universiteit Leuven, Belgium were 2,515 orthopantomograms were. Selection criteria were: no medical history, no pathology
present on the radiological image, at least one third molar present,
Caucasian origin (Belgian Whites), orthopantomogram taken at an age
between 16 and 22 years of age. A distinction was made between males
(n = 1056) and females (n= 1459). Two observers attributed scores for
each third molar present based on its dental development: Scores from 1
to 10 were used according to the ten developmental stages as reported by
Gleiser and Hunt (1955).
Statistical analysis: The SAS statistical analysis software package
was used (SAS Institute, Cary, NC, USA). Kappa statistics were used to
determine inter- and intraobserver effects. Multiple regression analyses
were performed and probabilities were calculated.
Results: No intra- or interobserver effects were found. Statistical
analysis resulted in multiple regression formulas for both males and
females with the dental developmental stage of the third molars as variables. It seems that the third molars may account for 45% and 42%
respectively of the variation in chronological age for males and females
(r2). Standard deviations for males and females of 1.49 and 1.50 years
respectively were found.
The Table below lists regression formulas for females and males
with standard deviations and r2 for calculation of chronological age in
individuals with four third molars present. Different regression formulas
were obtained depending on the number of third molars present.
Regression formulas
Female: 13,0484 + 0,3056 UL + 0,4736 LR
Female: 13,0725 + 0,4773 LR + 0,3010 UR
Male: 11.5886 + 0.4493 UL + 0.4525 LL
Male: 11.5419 + 0.4426 UR + 0.4651 LR

s.d.
1,51
1,50
1.49
1.49

R2
0.42
0.42
0.45
0.45

With first letter (U=upper; L=lower) and second letter (R=right;
L=left) coding for the developmental score of a particular third molar.
Conclusion: Bearing in mind the limitations of this chronological
age predictor, it remains a practical and useful tool for dental age
calculation.
Odontology, Third Molars, Majority
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Reliability of Dental Age Determination
Using Demirjian’s Technique on a South
Texas Hispanic Population

Tara R. Rios, DDS*, 1064 East Los Ebanos, Brownsville, TX; and
David R. Senn, DDS, and Marden E. Alder, DDS, MS, University of
Texas Health Science Center at San Antonio Dental School, 7703
Floyd Curl Drive, San Antonio, TX
Refinement in age determination is proposed by extending the
Demirjian’s Technique to a South Texas Hispanic population. In this
way, accuracy of this technique is tested and extended beyond the
statistical Caucasian sample.
Age determination is important in various situations. Organizations
such as law enforcement, immigration services, and school districts
routinely request verification of age for proper placement. Alternative
methods must be explored when an authentic birth certificate is
unavailable. The methodology for determining accurate age has evolved
over the years from gross estimates such as fontanel and long bone
epiphyseal plate closure, to the more accurate third molar schematic
method described by Demirjian and Mincer. It is generally accepted
among the forensic literature that for sub adults, dental age estimation is
a more reliable estimate of chronological age than bone age evaluation.
Age determination is routinely used by the INS to determine correct
placement of detainees. Professionals who assist in this process are
protecting the rights of both juveniles and adults.
Six hundred panoramic radiographs were selected from Cameron
County, TX. The panoramic films were obtained from the Brownsville
Community Health Center and several local dentists in Cameron County
who provide care to patients in the lower socioeconomic strata.
Brownsville, TX, is comprised of a 91.2% Hispanic population with the
majority being of Mexican American decent. Brownsville Community
Health Center is located about one mile from the Texas-Mexico Border
and surrounded by “colonias.” Many poor Hispanics, particularly new
arrivals from Mexico and Central America live in the county’s numerous
colonias, or shantytowns, a sizable number of them without electricity or
running water. Cameron County is 84.3% Hispanic of which 66.8% are
classified as Mexican American. The actual percentage may be higher
than this census figure, since the census does not record migrant farm
workers, undocumented workers, and refugees. Poverty status is 36.5%
in families with children under 18 years of age. The individual poverty
rate for children under 18 years of age is 43.1%. Cameron County is one
of the poorest counties in the U.S.
The subjects ranged in age from 14-22 years old. The age of each
subject was verified using either NHIC – Medicaid documentation
and/or by parental verification. The ethnicity was verified by documentation, surname and/or parental verification. The community has strong
ties to Mexico with frequent crossover to shop, receive medical care and
visit relatives. This population is similar to INS detainee from Latin
America in appearance and socioeconomic make-up.
The panoramic images were scanned using a HP Scan jet 7400c at
200-600 dpi. The scanned images utilized an 8 bit grayscale that
included 256 shades of gray. The computer was a Dell Inspiron 2650
Intel Pentium 4. The image were scanned into Adobe Photoshop 7.0 and
the contrast and histogram where adjusted to create correct balance. All
panoramic radiographs were oriented correctly and labeled (R) to reduce
operator error. The images were saved in a Tiff format and saved to a
CD-R for independent viewing by six examiners. Initially each
examiner viewed one hundred images. The data was entered into the
UT-AGE Program, which utilizes the data from 1993, H. Mincer study.
The researcher then tabulated inter-examiner reliability and intraexaminer reliability by providing each examiner with one hundred
additional panoramic radiographs. The second set of one hundred
panoramic radiographs was comprised of eighty images previously
scored by the other five examiners and twenty previously scored images
205

by the same examiner. Each examiner reviewed a total of two hundred
images.
To test accuracy, the researcher then compared the known age of the
subject to the average mean age of the individual stages of tooth
development. To further answer the medico legal question of likelihood
of classification either as a juvenile or adult, the mean age and the
standard deviation at each stage of Demirjian schematic were used to
calculate the empirical likelihood of having reached his/her 18th
birthday.
Although still only accurate by +/- 4.8 years when using 2 standard
deviations, the technique has shown validity when cross population
samples are rendered. In this study, the statistical data of the patient
sample was compared to the research conducted by H. Mincer and A.
Solari. The results demonstrate a close correlation; however, there are
significant differences described in the current research.
Cross validation is established when the research tool that applies
in one population also is valid in another population. Standardization of
age determination among various cultures improves reliability and
accuracy that increases validity of this method of age determination. In
the present research, statistical data of a known population correlated
with the determination of an unknown population. In 2000, G. Willems,
DDS, PhD, created new scores to more accurately estimate dental age of
a Belgian Caucasian sample. In 2001, Solari, DDS, MPH, used 679
panoramic radiographs to evaluate age determination accuracy in a
Hispanic population in Houston, TX. The present study further expands
the sample size to include low-income Hispanic populations.
Ultimately, a sample size for each region and/or each ethnic group will
create a more reliable method to determine the estimated age of a subject
whose age is in question. Additional studies are needed for Caucasoid
sub-groups, Negroid sub-groups, and for other Mongoloid sub-groups
Forensic Science, Third Molars, Hispanic Population
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Questioning the Odontologist’s Role in
Age Determination for the U.S.
Immigration and Naturalization Services

Stephen K. Cohen, DDS*, 5092 Tide Village, Street, Croix, VI
A justification is presented to support the recommendation for all
odontologists to cease assisting the INS with age determination of their
undocumented, unaccompanied alien immigrants claiming to be under
the age of 18.
The U.S. Immigration and Nationalization Service (INS) has been
relying heavily on dentists to separate the “men from the boys” from the
thousands of undocumented, unaccompanied alien immigrants crossing
boarders every year. Because U.S. laws demand preferential treatment of
immigrants under the age of 18, many illegal alien adults attempt to pass
themselves off as children.
The most common practice used to differentiate the minors from
the adults, the radiographic evaluation by a dentist of the person’s third
molar development, is inadequate. The research of Mincer, Harris and
Berryman is cited as the reference from their article, “Molar
Development as an Estimator of Chronologic Age”, Journal of Forensic
Sciences, March 1993. The schematic drawings, definitions and charts
included in this article are the source from which an estimated age range
is calculated. Quoted from this article: “As reported in other studies,
stage of the third molar development was shown to be an inaccurate
predictor of chronologic age. Standard deviations (std. dev.) for each of
the grades ranged from 1.55 to 3.37 and averaged about two years. This
means that age predictability within each stage includes an interval of
about eight years: Plus-and-minus one standard deviation (i.e., 4 years)
encompasses about 68% of the distribution and +2 standard deviation
–that is, about 8 years – incorporates 95% of the sample.” As in the
above study, additional researchers have noted variation in different
* Presenting Author

ancestral populations. A high percentage of the recent immigrants, along
the east and west coast, have been Chinese, population not often
included in these research designs. So, it is not surprising is see
numerous documented cases where minors have been incorrectly
designated as 18 years of age or older by a dentist using this technique
and unjustly exposing minors to the harsher adult environments immigrants’ experience. Many of these cases have been appealed and are
rallying points for Immigration Advocacy Groups.
A more accurate technique of age determination of late teenagers is
readily available. Skeletal age should be used, reflected in the almost
fully developed hand and wrist bones. Using the “FELS Method,” the
hand radiograph can be compared by a qualified radiologist to atlas
standards consisting of photos of radiographs and schematic drawings of
the different bone stages of the bones in the hand and wrist. This
procedure reduces the range of an estimated age to 9-11 months, an
acceptable degree of variance.
It is therefore recommended that dentists cease in their efforts of
age determination for the INS and defer to a qualified radiologist in their
area. The INS is presently reevaluating the procedures used in age
determination to develop an accurate and acceptable national standard.
INS, Age Determination, Dental Analysis
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Standardized Age Estimation Case
Report of a Living Person

Michel Perrier, DDS, MS*, Beat Horisberger, MD, and Patrice
Mangin, MD, PhD, Institut universitaire de médecine légale, rue du
Bugnon 15, 1005 Lausanne, Switzerland
The educational goal of this presentation is to present and discuss a
standardized method proposed in Switzerland that documents the
findings of the final report of an age estimation that is to be presented in
a legal context.
Dental structures may represent a valuable source of age
information. Teeth develop, erupt, and may be present throughout the
life of an individual.
The estimation of age of living persons may become of importance
when: 1) suspicious or non-existent identification papers are presented
or found (illegal presence in a foreign country, etc.); 2) the age is not
known (refugees, adopted children, loss of memory); 3) the date of birth
has supposedly been incorrectly registered; 4) identification papers are
illegible.
It should be emphasized that when the identity is unknown, age
estimation may be helpful in the reconstruction of the identity.
Children as well as adults may be involved. Methods of estimation
are more precise in children than adults where any method may lead to
unreliable results. The timing and sequence of teeth development, as
contained in development charts, have been used as valid criteria for age
estimation. Dental development remains the most accurate index for age
estimation from before birth until the early teens, after which accuracy
declines sharply. In the case of a living person, the radiographic method
is the method of choice, but visual assessment of the whole dentition
should also be considered and commented.
According to several studies, although third molars are the most
variable teeth in the dentition, they remain so far the most reliable
biologic indicator available during the middle teens and early twenties as
an estimator of chronological age. In Switzerland as in many other
countries, an 18-year-old individual becomes an adult. Legal
implications change markedly. If reliable age documentation is lacking,
the radiographic evaluation of the maturation of third molar roots can be
used in several cases to assess whether an individual is a juvenile or an
adult.

* Presenting Author

Except for Kvaal et al. (1995) who estimated the chronological age
of an adult from measurements of the size of the pulp on full mouth
dental radiographs using six types of teeth from each jaw, most recently
published studies are referring to criteria described by Demirjian, et al.
(1973). These authors proposed schematic drawings and definitions of
the eight stages of crown and root maturation used to score third molar
development. These data are widely used and form a basis on which
universal dental maturity score can be calculated. This score is then
translated into a chronological age with aids of tables specific for a
certain amount of populations.
The Swiss methodology of age estimation of a living person used
in the different forensic institutes usually refer to data published by
Mincer et al. (1993), Willerhausen et al. (2001) and others which all
basically refer to the criteria described by Demirjian et al. (1973). The
outcomes can be somewhat jeopardized by the various ethnicities of the
analyzed cases. Most of them are associated with illegal residents
dealing with criminal activity.
A final case report to be presented to a judge or a court shows the
following findings and results:
• date of examination, presumed identity, presumed or declared age
• name(s) and function(s) of the examiner(s)
• clinical examination (oral cavity, dental and periodontal findings)
• radiographic examination of the third molars (panoramic and
apical X-Rays)
• analysis of the findings
• indication of treatment if any
• conclusion
• sources and bibliography
The final report also contains the following iconography of the
case:
• full face and profile
• intraoral views
• study models
• all radiographic views
• particular details of interest if any
The progression of the analysis, the judge or court expectations,
and the conclusive criteria will be discussed.
Age Estimation, Forensic Odontology, Forensic Sciences
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Repositories of Missing Persons and
Dead Bodies in Different Countries —
A Comparison

Irena Dawidson, DDS, PhD*, Forensic Odontologist, The Department
of Forensic Medicine, Karolinska Institutet, and The National Board of
Forensic Medicine, Retzius v. 5, 171 65 Solna, Sweden
The educational objective of this presentation is to present a survey
on the inclusion of dental records in the repositories of missing persons
and dead bodies, and the involvement of forensic dentists in the keeping
and searching of these repositories. The attendee will also learn of the
usefulness of the repositories in the identification procedures in different
countries.
Thousands of people disappear in any given country each year.
Fortunately, most of them are found or return within a short period of
time. However, a percentage of those who disappear do not return and
nothing is known of what has befallen them, causing emotional and legal
problems to their families. A certain number of human remains found
are not identified and these bodies are buried as unknown persons. This
“Silent Disaster” never reaches front pages of the papers, nor is it
broadcasted on national networks. Nevertheless, the missing and the
unidentified dead often exceed the number of people who perish in real
disasters each year. Repositories of missing persons and unknown
bodies exist in most countries but the usefulness of these repositories
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differs from country to country, depending on how they are kept,
updated, who is in charge of them and who can use them.
This study seeks to compare the standard and efficacy of the repositories
of missing persons and dead bodies between several countries.
A questionnaire was sent out to forensic odontologists and forensic
odontology contacts in 119 countries by e-mail or snail-mail. Their
addresses were found on the Internet, in the Journal of Forensic OdontoStomatology or on the lists of international contacts in the field of
forensic odontology. More than one person was contacted in some countries. The specific items investigated were: Who kept the repositories?
Was dental information (dental records) included in the files of missing
persons and dead bodies? Was a forensic dentist involved in the keeping
and searching of the repositories? How useful was the repository? (The
number of unknown bodies identified per year versus the number of
bodies buried unidentified per year?)
Out of the 119 countries contacted 66 responded. Among the
responders were almost all countries of the Western Europe, some of the
countries of Eastern Europe, a few from Asia, Africa and South America,
and then the U.S. and Canada from North America. Australia and New
Zealand responded as well. The results showed that the police and/or the
forensic centers kept the repositories. Dental records were included in
the files in 32 countries and not included in 14 countries. Among the
remaining 20 countries the responses varied between “usually” and
“seldom.” In 25 countries the forensic dentist was involved in keeping
and searching the repositories whereas he/she was not involved in 28
countries, and in 13 countries the involvement of the forensic dentist
varied considerably. The statistics on identification of recovered
remains varied between “less than 1% or seldom” and “100% identified
or no identification rare.” Also, responders from 19 countries were
unable to provide the number of positive identifications versus the
number of remains buried as unknown since they had no access to that
information.
There were significantly fewer unknown bodies buried each year in
those countries where the dental records were included in the files of
repositories of missing persons and dead bodies and a forensic odontologist was involved in the keeping and making searches of these files, as
compared to the countries were the forensic odontologist was not
involved. This was due to the fact that the recovered remains could be
identified swiftly and with greater ease by a forensic dentist with the
help of dental records in the missing persons files.
It was concluded that the inclusion of dental records and the
involvement of a forensic dentist in the keeping of repositories of
missing persons and dead bodies greatly increased the number of positive identifications of unknown bodies and should be standard in all
countries.
Missing Persons Repository, Forensic Odontology, Identification
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What’s a Nice Doctor Like You Doing in a
Place Like This? (Crime Scene Protocols
for Forensic Odontologists)

Scott H. Hahn, DMD*, Federal Bureau of Investigation, FBI Miami,
16320 Northwest 2nd Avenue, North Miami Beach, FL
The goals of this presentation are to familiarize forensic
odontologists with crime scene protocols and techniques that will
ultimately aid in their contribution to being a part of the forensic team.
While many Forensic Odontologists are very clear about their
specific duties once human remains are presented in the morgue, less
attention has been attributed to the role of the Forensic Odontologist at
the crime scene. The crime scene can be a wealth of information (and
potentially lost evidence) for the savvy Forensic Odontologist; however,
certain protocols must be adhered to when visiting any crime scene.
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Upon the arrival of any law enforcement entity, the primary
objective is to freeze the crime scene in place and time once exigent
matters such as arrests of subjects and caring for injured parties are
accomplished. This is accomplished through established security
protocols such as posting guards, crime scene tape, establishing entry
and exit corridors, and sign in/sign out logs. The Forensic Odontologist
should be familiar with this protocol and have business cards and other
forms of identification ready for checkpoints and log entries. The entry
and exit corridors should be strictly adhered to, as well as limiting any
movement within the crime scene other than what is absolutely
necessary in order to perform one’s duties.
Once the crime scene is secured, the lead investigator briefs the
lead crime scene investigator as to the nature of the crime and any
immediate evidentiary requirements. The lead crime scene investigator
then performs a “walk-through” of the scene. Upon completion of the
“walk-through,” the crime scene team is briefed as to the condition of
the crime scene, safety aspects, and evidence recovery requirements.
The lead crime scene investigator will record the time and date of
crime scene acquisition, note the security level containing the scene,
record the weather conditions, lighting, personnel and their duties, and
prepare a narrative description of the crime scene and its eventual
processing. The lead crime scene investigator is responsible for calling
upon forensic specialists to assist in any crime scene processing specific
to their specialty. The Forensic Odontologist should report to and work
under the guidance of the lead crime scene investigator while inside the
perimeter of the crime scene.
The initial processing of any crime scene is accomplished through
photography, videography, and crime scene sketching. Nothing is to be
moved until the scene is captured “as-is” via the aforementioned modalities. Overall (or long range) photographs are taken first, followed by
intermediate distance photographs and finally close up photographs of
any item of evidentiary value. Sometimes onlookers and surrounding
vehicles are also photographed. A log is maintained for every photograph taken. This log records the photograph number, subject matter, the
type of camera, lens utilized, lighting, film speed and type, and the use
of scale.
The Forensic Odontologist can request the crime scene photographer to assist in the photographic processing of odontological specific
items such as jaws, teeth, and/or bite marks “in situ”. The advantage of
utilizing the crime scene photographer is that the integrity of the photographic logs is maintained. In the event that a crime scene photographer
is unavailable, it would behoove the Forensic Odontologist to utilize
photographic logs and procedures that are complimentary to the law
enforcement entity responsible for investigating the crime.
Evidence collection follows initial crime scene photography. At
least two persons should see the evidence in place and observe its
recovery. It should be noted that evidence collection and crime scene
photography are not mutually exclusive. Many times, as items of
evidence are examined prior to collection, additional physical evidence
is noted which might be fragile or transient in nature. This type of
evidence is immediately photographed and collected. Examples of this
type of evidence would be hairs and fibers at an outdoor crime scene.
In addition to the immediate collection of transient evidence, all
items determined to be of evidentiary value are numbered and
photographed in place (with a corresponding number placard). As each
item of evidence is recovered, its description, location, time and date of
recovery, recovering official, and case number are recorded on an
evidence recovery log and on the appropriate packaging for that item.
The evidence recovery log also records the photograph number (from
the photographic log), the packaging method, the type of evidence
marking (direct or indirect), and any miscellaneous comments relative to
the collection of that item of evidence. As a cross-reference, the photographic log would record the evidence item number and description of
same, along with the approximate time of the photograph. The sketch
would be continually updated as each item of evidence is recovered.

* Presenting Author

The Forensic Odontologist should attempt to utilize crime scene
personnel for the collection of odontological evidence by direction.
Again, this method is preferable in that the crime scene documentation
would be consistent with the odontological documentation and chain of
custody issues would reside within the investigating law enforcement
entity. If the odontologist personally collects evidence, appropriate
entries should be made in an evidence recovery log, photographic log,
and on a sketch. It is not recommended that the Forensic Odontologist
directly remove any evidence from the crime scene for examination. All
evidence should be entered into the investigating agency’s evidence
recovery system prior to being examined at a remote location.
The odontologist should bear in mind that human remains are items
of evidence. To that end, such items should not be collected prior to
being photographed in place, added to any crime scene sketch, and
entries completed in the appropriate logs. Because human remains are
of evidentiary value, forensic dental computer programs such as “Win
ID” which record the results of the odontologist’s examination of human
remains, should be shared with the investigative agency as work
product, but may be subject to discovery in a court of law.
Once all evidence collection is complete, the lead crime scene
investigator will conduct a final survey of the crime scene. In cases of
crime scenes processed after dark, the decision may be made to secure
the scene until daylight for additional processing. The Forensic
Odontologist should be aware of the fact that, in many cases, once the
lead crime scene investigator releases the crime scene, there are no additional opportunities to revisit the scene. Examples of these scenarios
would be transient outdoor scenes on busy streets, crime scenes
processed as a result of a consent search, and crime scenes processed as
a result of a search warrant. Should the lead crime scene investigator
conclude that no further processing of the crime scene is warranted, exit
photographs and log entries will then be taken. The scene will then be
released to a responsible party with narrative entries as to that party’s
name, identifying information, date and time of release, and the name of
the releasing investigator.
Walkthrough, Transient Evidence, Chain of Custody

3) Attendees will have a quick reference on how to OR not to interview
suspected victims on an ongoing or specific basis with samples of at
least eight possible interviewing questions to be used; 4) Possible intervention and considerations of the impact on the person (victim), their
wishes, their willingness to change and even their ability to recognize
that they are being abused are highlighted, along with having them
understand the consequences of their decisions. The health care professional’s role as a singular responder, or part of a team of service
providers to keep the victim safe and healthy is considered; 5) A main
key to this flyer is having health care professionals becoming educated
and aware of appropriate resources and services within their communities, and on how to link with them in their broader local community is
stressed. The flyer is a mechanism or tool to educate both the health care
professional as well as the victim of abuse/neglect by providing information and support groups locally that can respond efficiently and
appropriately to the needs of those being victimized or who is at risk of
abuse; 6) A Safety Plan is described that recommends considering a
change to an element of the victim’s environment or their relationship
which could result in the elimination of the role of the abuser or context
of the abuse, along with specific considerations. In cases of child abuse,
the health care professional will of course, still be governed by local
state or provincial laws that designate them as ‘mandated reporters’. For
adult victims, the safety plan goes from the simple home visit by
informed friends to considering an escape plan well in advance of the
actual incident of abuse; 7) The main and key highlight is how to use the
flyer by coordinating and consulting with your own local community’s
other local service and support groups outside of the health care system
and by having their respective names and contact telephone numbers
easily available for quick and immediate reference. Most communities
have such list available on local city and/or governmental websites.
Attendees will be given hints on how to package the flyer in a easily
protected and maintained format; how to distribute it to all health care
professionals, hospitals, EMS personnel, schools, day care facilities,
etc.; how to get appropriate funding for even minimal expenses – all will
be covered for those personnel in a position to recognize signs of
abuse/neglect on their patients/clients.
Abuse & Neglect, Recognition & Reporting, Community Education
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Abuse and Neglect of Vulnerable Persons:
A Community Approach to Recognition &
Reporting

Frank M. Stechey, BA, DDS*, York & Bay Dental Offices, Suite 203,
151 York Boulevard, Hamilton, Ontario, Canada
The goals of this presentation are to present to the forensic community an aid to help health care professionals recognize signs of
abuse/neglect on vulnerable persons (children, spouse/partner, and older
persons) and on how to report their suspicions to the proper local
authorities in their jurisdictions.
This presentation will provide a mechanism whereby a local
professional or health care organization can educate health care professionals in their community on how to recognize signs of abuse/neglect
and then on how to properly report their suspicions. It can be done on a
low budget and cover the entire community, with total cooperation of
local law enforcement, professional associations, and prevention organizations. A handout of a flyer used in the City of Hamilton, Ontario,
Canada will be available to attendees as a reference for their own
community.
In a “K-I-S-S” (Keep It Simple Stupid) format, any health care
professional will be able to follow: 1) What to do in their initial consultation with the victim(s) from properly acknowledging the abuse to
referring victims for ongoing care; 2) What to check for, as this pertains
specifically to: a) physical abuse, b) psychological abuse, c) financial
abuse or exploitation, d) neglect (active, passive, and self), e) institutional abuse, f) domestic/family violence, along with indicators of each;
* Presenting Author
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Wound Contraction and Older
Bite Mark Injuries: Aspects of
Interest to Odontologists

Owen McCormack, BSc, MD*, The Greater Manchester Health Trust,
Accident and Emergency Medicine, Wythenshawe Hospital, Southmoor
Road, Manchester, England; and Rachel C. Hall, BDS, PhD, and Iain
A. Pretty, BDS, MSc, Department of Clinical Dental Sciences, The
University of Liverpool, The Edwards Building, Daulby Street,
Liverpool, England
Following this presentation attendees will understand: (a) the
process of wound healing, (b) the mechanisms of wound contracture,
and (c) the effects of wound contraction on bite mark appearance.
Bite marks are found in some of the most serious crimes investigated within the criminal justice system. Odontologists are often faced
with a bite mark, that, for one reason or another, presents several days,
weeks or even months after the original injury. There are many reasons
for late presentation, sometimes by the victim themselves or often due to
the failure of investigators to note the importance of the injury to the
subsequent conviction of the suspect. Such late presenting bite marks
are most likely found on living victims and are often fibrous in nature as
a result of scar tissue formation. It is the purpose of this presentation to
describe some of the complications that such bites can present.
In the northeast of England a complaint was made against an individual for assault. The victim of the assault claimed that he had been
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bitten on the lip by the accused and assaulted with a screwdriver. Some
three months after the assault the odontologist was called to examine the
injury. Photographs taken at the time of the assault were unsuitable for
forensic use because: a) they had no adequate scale, b) they had been
taken by the victim’s family and were of poor quality, or c) they were
taken post-treatment when a large degree of swelling was present due to
the administration of local anaesthetic. The bite was located at the
junction of the vermillion border of the lower lip. When the odontologist
assessed the bite a number of new photographs, including UV shots,
were taken. Due to the severe contraction which had occurred the odontologist determined that it would not be possible to compare the bite with
a suspect’s dentition, but it was possible to determine that: a) the victim
could not have been responsible for the bite pattern seem, and b) that
another individual’s teeth could have caused the injury. When presented
in Court, much was made of the discrepancy between the intercanine
distances of the suspect and the alleged bite. The case details will be
discussed.
It is important for odontologists to be aware of the nature of wound
contracture and that bite marks will change dimension in response to
both time and any medical treatment that has been provided. The stages
of the healing process, including macro and micro changes will be
described, with an emphasis of the effect of anatomical location on the
dynamic process of wound healing. The nature of scarring and fibrous
reaction will be illustrated and the reactions seen in different racial
groups explained. The impact of these changes upon the forensic
significance of bite injuries will be discussed. The fact that contracture
of over 50% in a matter of days following some medical interventions
should be of particular interest to those involved in the assessment of
such injuries. The importance of seeking advice from wound healing
specialists in individual cases is emphasized.
Bite mark injuries continue to represent important physical
evidence. Such injuries must be carefully assessed for their forensic
significance before analysis begins. In many cases, it is of value merely
to determine that human teeth caused a given injury; and those bite
marks that present late will often fall into this category. A thorough
understanding of wound healing and the effect that this may have on the
dimensions of bite injuries is essential for any operational odontologist.
Odontology, Bite Mark, Wound Healing
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An In-Vivo Porcine Model of
Contusive Bite Mark Injuries in
Human Bite Mark Analysis

Sylvie-Louise Avon, DDS, MSc*, Robert E. Wood, DDS, MSc, PhD*,
and Barry Blenkinsop, BA, LLB, Office of the Chief for Ontario, c/o
Princess Margaret Hospital, 610 University Avenue, Toronto, Ontario,
Canada
Attendees at this presentation will be able to assess the utility of a live
porcine model for simulated bite mark injuries. They will learn about the
different appearances of bite marks in dependent and non-dependent skin
surfaces and will be informed of the differences in bite mark appearances
made both prior to and, after death of the subject animal.
The ageing of bite mark wounds in relation to time of death is an
important aspect of forensic odontology and one in which the opinion of
dentists as expert witnesses has important legal consequences. There is
a lack of objective information available on whether bite mark wounds
can be accurately aged in relation to time of death and there is no sound
data which measures the age of bite markings which definitively
distinguishes between those made antemortem (AM) and those made
postmortem (PM).
This presentation will discuss a technique used to study the age of
bite mark wounds inflicted at known time intervals, before and after
death.
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The purposes of this study were: (1) to construct an instrument,
which would permit the infliction of human bite marks on skin using a
controlled and quantifiable force, and (2) to study the age of antemortem
and postmortem bite mark wounds by means of conventional bite mark
comparison techniques, metric analysis, specimen transillumination and
histological studies.
An experimental model was utilized for the making of human bite
marks. The skin of domestic animals has been investigated extensively
in order to find a suitable analogue to human skin. The domestic pig is
the most representative animal model for all types of dermatological and
wound investigations. Pigskin has important similarities in morphology,
cellular composition, and immunoreactivity to human skin that is not
present in other species. The pig has been utilized in a number of
studies, which have confirmed it to be the most appropriate model.
A series of simulated bites were created on a juvenile female
domestic pig using a device designed to mechanically produce bite
marks. This device called the bite-o-matic was monitored using a
pressure-sensitive load cell for a pressure consistency of 50lbs at a
pre-selected tooth. With the animal under general anaesthesia, four bite
mark wounds were made on each side of the pig’s flank for a total of 8
bite marks. Each bite was impressed into the tissue using the calibrated
bite-o-matic and the upper and lower arches of the device were held
closed for 60 seconds. Paired bite marks were made on each side of the
pig 1 hour AM, 5 minutes AM, 5 minutes PM and 1 hour PM.
Observations and conventional photography of the bite markings were
undertaken. The pig was then transported from the animal care facility
to the Coroner’s Office where it was stored under normal mortuary
conditions overnight. The animal was placed on one side to allow blood
pooling so that there would be paired bite marks (on the dependent side
and on the non-dependent side). At necropsy, to preserve the original
anatomical configuration of the skin, a supporting plastic matrix was
fixed to the pig’s skin using cyanoacrylate and silk sutures. Each ring
had a reference number and anatomical reference points for identification and orientation. The excised specimens fixed to the matrices
were studied in their fresh state and following 35 days in formalin. At
all stages, scale photographs were exposed for later examination.
On the day injuries were inflicted, the markings were clearly
evident and viewable as distinctive oval patterns. Maxillary arch width
and arch length were assessable in every specimen. As time progressed,
the bite markings faded making even simple metric analysis difficult to
impossible. The most stable and representative bite mark injuries were
ones inflicted 5 minutes AM.
Subcutaneous hemorrhage was observed only on the antemortem
bite marks on the non-dependent side.
No additional information was provided when the specimens were
transilluminated using a rigorous, standardized transillumination
methodology.
Histologically, two separate examiners examined the specimens
independently. One of them was blinded to the identity of the bites. The
slides stained with H&E showed a slight depression in the tissue
corresponding to the tooth imprint. There was also compression of the
epidermis and some tearing of the epidermis/dermis junction. There was
no evidence of extravasated red blood cells nor leukocytic infiltration in
any of the microscopic sections of the AM and PM bite mark specimens
examined on light microscopy.
The external physical appearance of bite marks varies with time.
Just how the pattern varies and how it is related to changes in the dermal
tissue remain largely unknown. Numerous variables can influence the
quality of a bite mark. No form of artificial simulation can precisely
replicate the mechanics or response of tissue to a bite. However, the use
of simulated bite marks enabled greater control over the injury.
Variables such as anatomical location, the teeth used to create the bite,
bite pressure, and collection of the evidence were easily controlled and
standardized. Simulated bite marks also permitted a consistent quality
of materials to be produced, allowing parity between each of the bite.

* Presenting Author

This pilot study did not provide any evidence on whether it is
possible to determine that a bite mark was made before or after death but
has provided evidence on the window of time showing clearly demarcated bite marks around the time of death. This information will serve
for an ongoing study in a larger number of animals currently being
undertaken.

The authors conclude that in cases where there are a limited number
of teeth making the bite mark it is possible to have more than one biter
matching the bite mark and that the concept of uniqueness of each bite
mark is questionable. The authors further conclude that dental
reconstruction may facilitate the comparison of the dentition of the
deceased to bite marks left of the body of the accused.

Bite Mark, Porcine, In Vivo

Bite Marks, Dental Reconstruction, Uniqueness
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Dental Reconstruction of Mutilated
Remains to Facilitate Analysis in a
Case of Defensive Bite Mark Injury
With Two Possible Biters

Barry Blekinsop, BA, LLB, Sylvie-Louise Avon, DDS, MSc, and Robert
E. Wood, DDS, MSc, PhD*, Office of the Chief Coroner for Ontario,
c/o Princess Margaret Hospital, Dental Department, 610 University
Avenue, Toronto, Ontario, Canada
The author will present a case study in which a deceased person bit
their murderer. Attendees will be shown a novel technique for preparing
damaged postmortem remains so that they can be used for bite mark
comparisons. Additionally the bite mark could have been made by either
the deceased or another person named by the accused as the biter
indicating that in certain circumstances bite marks may not be unique.
Finally Quicktime® movies were used to demonstrate the technique to
the Crown attorney and the defense lawyers.
Bite mark evidence has been accepted in courts of law; however,
most bite marks are made by an assailant on the body of the victim. The
present case illustrates a case where a bite marking was made on the arm
of a murderer by the deceased in an act of self-defense. Following the
murder the victim’s body was dissembled and attempts were made to
burn it. Following autopsy the body was prepared by forensic anthropology staff for examination of the bones for cut mark injuries. During
the de-fleshing of the body many of the teeth were separated from their
sockets. This was done in the absence of knowledge of a suspected bite
mark. After the body had been de-fleshed the authors were advised that
the deceased might have bit one of two suspects accused of killing him.
The authors retrieved the teeth and then replaced them within their
dental sockets. The teeth were air dried, and cemented in situ with
cyanoacrylate cement. To verify the proper placement and position a
complete set of periapical radiographs was exposed and the relative sizes
of the periodontal ligaments around the entire root apex was assessed for
uniformity. The reconstructed dentition was then used for bite mark
comparison. The bite mark expert in the present case requested that the
police force involved not provide him with copies of the bite mark
photographs until such a time as the reconstruction of the dentition of the
deceased had been completed.
Following completion of the reconstruction of the deceased biter’s
dentition, photographs of a bite mark on the arm of the accused were
provided to the examiner who compared them with the bite. As aconsequence of this examination the examiner concluded that the bite
mark on the arm of the accused could have been produced by the dentiton of the deceased. In the interim, the accused named a former girlfriend as the maker of the bite mark injury. Whilst this lady denied
having produced this bite mark, an evaluation of her dentition to the
wound on the accused was undertaken. The bite mark expert concluded
that the bite mark could also have been made by the girl friend as the
accused had stated. The expert consulted a second expert in bite marks
who reached similar conclusions.
In order to facilitate the explanation of these findings to the Crown
attorney and defense experts Quicktime macro movies were made from
Photoshop overlay images where the dentition of each possible biter was
floated over the image of the bite mark at different opacities resulting in
a fade-in fade-out of the bite marks.

* Presenting Author

Topographic Mapping to Improve
Objectivity in Bite Mark Analysis for
Adobe® Photoshop® Hollow Volume
Construction

Warren Tewes, DDS, MS*, University of Maryland Dental School,
666 West Baltimore Street, Baltimore, MD
The educational goals of this presentation are to present a method
using sequenced topographic maps of teeth for improving objectivity in
computer-generated, hollow volume bite mark overlay construction,
while also increasing evidence collection of biting edges superior or
inferior to the plane of occlusion.
As interpretive bite mark analysis continues to advance, two
aspects of the process can be improved: 1) Objective differentiation of
the biting edges for hollow volume construction, and 2) Construction of
pseudo 3-D images for locating incisal edges relative to the plane of
occlusion.
Users of Adobe® Photoshop® have recognized a need for interpretation when selecting biting edges that are responsible for a bite mark.
Johansen and Bowers also noted this need for judgment in their text,
Digital Analysis of Bite Mark Evidence: “Selecting the biting edges is
the most subjective step in this entire process.” Biting edges present a
range of gray scale that requires operator judgment when using the
Photoshop® Magic Wand tool. Enhanced contrast at these edges would
reduce the subjective judgment, and increase objective differentiation
for the hollow volumes. Last year, Dr. J. Curtis Daily addressed this
matter with a topographic mapping technique to enhance biting edge
contrast by using paired colors of dental stone for the suspects’ casts and
a surrounding stone matrix.
Regarding the second aspect, bite mark analysis frequently
examines only two-dimensional relationships, alignment and rotation, of
teeth when comparing suspects’ teeth to a two-dimensional photograph.
In their 1973 text, Luntz and Luntz recognized the importance of
considering the position of each biting edge relative to the plane of
occlusion, as well as their lateral position in the arch. While position and
rotation are important for the two-dimensional location of the biting
edges, the superior-inferior (S-I) location should also be evaluated to
analyze more fully, the various injury intensities within the bite mark.
This S-I evidence is not complex to gather and display. It can be documented and illustrated with transparent topographic overlays, as hollow
volume constructions for most bite mark cases. Because a bite mark is
the result of a three dimensional sequence of events, it is reasonable to
analyze the evidence in all three dimensions.
The technique presented here offers an easy solution to the problem
of biting edge selection, and simultaneously permits the collection of
evidence relating to the three dimensional sequence of individual tooth
marks within the bite mark. Sets of each suspects’ casts are fabricated
using the Bowers & Johansen technique, followed by the incremental
S-I reduction of incisal/biting edges. Prior to scanning each reduction
into Adobe® Photoshop®, the biting edges are circumferentially marked
to enhance contrast on the white dental stone. This is objectively
completed with a graphite pencil placed 45 degrees to the reduced plane.
Each subsequent reduction, with its circumferential contrast mark, is
scanned and printed as a transparent overlay, using the foregoing procedures. The successive, S-I occlusal plane overlays, or maps, are stacked
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to illustrate a pseudo 3-D image of biting edges that contact the victim
early in the biting stroke, versus those teeth contacting later. This third
dimensional evidence cannot be collected or examined with a single
overlay. Marking the biting edges with a pencil prior to scanning
increases the gray scale contrast, which facilitates use of the Magic
Wand tool for hollow volume construction. The technique is repeatable
and reduces operator subjectivity that would influence the selection of
biting edges and the resulting hollow volume overlay.
In summary, this technique increases accurate and objective bite
mark evidence collection using established and familiar, computergenerated hollow volume protocol. Also, it captures S-I, third
dimensional evidence to analyze more completely, the contact sequence
of individual teeth and bite mark intensity, during the biting stroke.
Users are encouraged to add this technique to their resources and
continue testing the application.
Bite Mark Overlays, Topographic Tooth Mapping, Psuedo 3-D
Computer Overlays
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Objective Bite Mark Analysis Using
an Electronic Occlusal Diagnostic
System: Part II

Scott R. Firestone, DDS*, and; B. Kalman Friedman, DDS, Suffolk
County Medical Examiner’s Office, 42 Greene Avenue, Amityville, NY
The goal of this presentation is to present initial research into the
use of the T-Scan® Occlusal Diagnostic System to objectively identify
the person or persons responsible for inflicting bite marks on their victim
while minimizing potential subjective error in the process.
This presentation is a follow-up of last year’s introduction of the
technology and hypothesis as to its clinical significance in bite mark
analysis.
In vitro studies used a model of a human arm and study models of
dentitions mounted on a device to mimic the human jaw. The T-Scan®
sensor was applied to the curved surface of the arm to register the forces
that occurred over time. Two-dimensional and three-dimensional
computer generated charts and graphs registered the patterns of forces.
Articulating paper was used to register the areas of contact on the model
arm. Comparison of the computer generated bite force charts and graphs
with photographs of the areas of ink registration on the model arm where
compared for clinical significance.
Initial in vivo studies utilized self-inflicted light pressure bite marks
on the volunteers fore arms. Using the same techniques as the in vitro
study, the computer generated charts and graphs were compared to both
articulator paper registration on the skin and actual photographs of the
resulting bruising for clinical significance.
The next step in the study involves the use of the technology on live
laboratory animals and application of the technique in actual ongoing
criminal cases.
Bite Mark, Identification, Computer Analysis
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A Mathematical Approach To Bite Mark
Analysis Using Bite2000 Software©

Paula C. Brumit, DDS*, Southwestern Institute of Forensic Sciences,
Dallas, TX, 103 East Beltline Road, Suite H, Cedar Hill, TX; and
James McGivney, DMD, 66 Grasso Plaza, St. Louis, MO

The process of bite mark identification and evaluation is complex
at best and requires considerable expertise by the forensic odontologist.
The use of bite mark evaluation has increased dramatically since the
introduction of bite mark evidence into the justice system. In 1952,
Doyle v. Texas was the first known case in the U.S. to reach the appellate
level.
In 1993, the court case Daubert v. Merrell Dow Pharmaceuticals
explained specific factors and standards to assist the trier of fact. At
present the standards require that: 1) the expert’s technique or theory can
be or has been tested—that is, whether the expert’s theory can be
challenged in some objective sense, or whether it is instead simply a
subjective approach that cannot reasonably be assessed for reliability,
2) the technique or theory has been subjected to peer review and
publication, 3) there is a known or potential rate of error of the technique
or theory when applied, 4) standards and controls were used and
maintained, and 5) the technique or theory has been generally accepted
in the scientific community.
In 1994, the court case State of Minnesota v. Stephen Andrew
Hodgson was significant in that it was the first appeal case to consider
bite mark evidence resulting from the Daubert ruling. The findings in
this case supported that bite mark evidence presented by an accepted
expert was admitted correctly. The court was satisfied that bite mark
analysis was neither novel nor an emerging science. Since that time, no
bite mark evidence has been refused admission due to arguments
regarding Frye or Daubert.
At present, bite mark analysis has no mathematical
foundation. Bite mark analysis has relied on a number of empirical
methods of relating the suspected biter’s teeth to a photograph of the bite
mark. Models of teeth have been directly placed on the photograph.
Recently computer generated overlays have allowed visualization of the
suspected dentition on the photograph of the bite mark. Other methods
have been developed to remove documentation-method induced
distortion from the bite mark. All these methods are investigator
specific, are highly influenced by investigator technique and equipment,
and are subjective in their rating of the linkage between a bite mark and
a specific dentition. There exists a need for a mathematical basis for bite
mark analysis.
A study has been undertaken to attempt to relate a series of digital
images of dentitions to their mathematical descriptions. A method of
assigning a mathematical representation of a dentition has been published in the Journal of Forensic Sciences by James McGivney, DMD
and Robert Barsley, DDS, JD. (A Method For Mathematically
Documenting Bite Marks. McGivney, J.,Barsley,R.,44(1):185-186)
In this study, dental models of 20 individuals were obtained. Many
of their models were pre-operative orthodontic models and displayed
various unique dental features. The models were digitally scanned to
produce 20 upper digital images and 20 lower digital images. Bite2000
Software© was used to produce a mathematical description of each
image. A protocol was developed to scan in the dental features of each
image in a uniform manner. The mathematical descriptions were
completed by two different investigators to determine the effect of
investigator-induced error. Thus 80 total mathematical descriptions
were produced and entered in a Microsoft Access Database.
Finally a new mathematical description was generated for a set of
these images selected at random. Find Software© was used to compare
the randomly selected descriptions to the database of 80 mathematical
descriptions.
The study found that a mathematical description could correctly
find the appropriate image at a tolerable error rate.
Bite Mark, Forensic Odontology, Computer Software

The educational goals of this presentation are to present to the
forensic community a method in which objective, mathematical bite
mark analysis can be performed with the aid of a computer program.
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Bite Mark Analysis in the Time of Daubert

David A. Williams, DDS, MS*, 26 Grove Creek Circle, Smithsburg, MD
At the conclusion of this presentation, the participants will have a
general knowledge of the requirement of scientific and technical court
testimony and have a general understanding of the examination of
fingerprints and bite marks. They will also understand the similarities
and differences between these two analyses. The participant will also
understand the need for further study in the area of bite mark analysis.
It has been nearly 70 years since the Frye decision setting the
standard of “general acceptance” in scientific testimony. During that
time both the law and science has changed dramatically.
Scientific testimony under Daubert and extending to technical
testimony under Kuhmo Tire has set standards which science must meet
in order to be admissible in a court of law.
These standards are: 1) whether techniques “can be (have been)
tested,” 2) whether the technique has been “subjected to peer review,” 3)
the known or potential rate of error…and the existence and maintenance
of standards controlling the technique’s operation, and 4) general
acceptance.
Bite marks are often compared to fingerprints in respect to their
uniqueness among individuals.
Fingerprint analysis is based on the premises of uniqueness among
people, and permanence in the individual.
Fingerprints begin with the formation of friction ridges at the age of
15-17 weeks in utero and do not change throughout life unless changed
by some outside force. The uniqueness of fingerprints have been used
for over 100 years, first using the intuitive process, then based on the
50x50 study where 50,000 fingerprints, all in loop arrangements and
taken from white males were compared with each other. It has been
calculated that the chance of duplication of fingerprints is 1:10^97.
The technique of fingerprint examination is: analysis, comparison,
evaluation and verification.
Analysis of fingerprints looks at the three levels of detail: general
shape, Galton points and minutiae. Also the clarity of the print, and any
artifacts that may be present are studied.
In comparison, if the first level of detail agrees then there is the systematic comparison of friction ridge arrangements and specific details.
After comparison the fingerprint examiner evaluates if there is
agreement between subjects and exemplar, if there are there discrepancies between subject and exemplar, or is there insufficient data to
come to a conclusion.
Lastly the materials are sent to a colleague for review and opinion.
Rate of error can be either method error or practitioner error.
Method error is that which may be introduced through the processes of
analysis. In the case of fingerprints, utilizing well-established
techniques would minimize this. Practitioner error is human error that is
the result of the individual fingerprint examiner. This can be minimized
by training and experience.
Either of these sources could be identified and corrected by the
reevaluation of the fingerprint by another expert.
The rate of error can be calculated by having a large number of
examiners evaluate a large number of latent fingerprints and taking the
number of errors in relationship to the total number of samples.
The human dentition differs dramatically from friction ridges.
While the friction ridges generally do not change throughout life, it is the
changes in the dentition from growth, trauma, and wear that individualize the dentition.
There are three areas that demand study to bring bite mark analysis
to the scientific level required by Daubert. First, there must be large
population studies to determine the uniqueness of individual’s dentition.
Next, the technique used in comparison must be verified, and lastly the
examiners must be calibrated as to their rate of error.
There have been some studies regarding the frequency of variation
within the dentition, but study of the frequency of variation of the
* Presenting Author

dentition has not been exposed to the rigors of a study in the order of
magnitude of the 50X50 fingerprint study.
There are a variety of techniques that have been used in bite mark
analysis. Most involve photographs of bite marks or impressions of the
bite marks, which are compared with exemplars of a suspect’s dentition.
This comparison can be through overlays made from radiographs,
photocopies, scanned images, bent orthodontic wire and other
techniques. There has been a study on accuracy of different techniques
by Sweet and Bowers in which they concluded that of the techniques
tested, the most accurate method of production of overlays is the
computer-based method.
Pretty and Sweet used statistical analysis to determine interexaminer reliability and error rates for the transparent overlays using the
computer-based method in their study.
In conclusion, a Scientific Work Group for Bite Marks should be
formed similar to those in other disciplines. The group could then direct
more scientific studies to validate the findings of Sweet and Bowers, and
Pretty and Sweet, but most importantly initiate the extensive research
that is needed to show the individuality of the dentition.
Bite Mark, Technical Court Testimony, Fingerprints
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Bite Mark Aids in the Identification
of a Murder Suspect

Kenneth P. Hermsen, DDS, MS*, 615 North 90th Street, Omaha, NE;
and John E. Filippi, DDS*, 1325 North 127th Avenue, Omaha, NE
The presentation will demonstrate the use of preliminary bite mark
analysis to assist law enforcement in the apprehension of a murder
suspect.
Bite mark analysis requires careful and precise examination and
scrutiny before opinions regarding the bite mark can be presented in a
court of law. However, in some cases, there may be an opportunity for
general observations to be made of the bite mark that can be of
significant value to law enforcement officers in identifying and apprehending possible suspects. This is a report of such a case.
The presentation will show how preliminary, onsite observations of
a bite mark were instrumental in assisting law enforcement agents
identify and apprehend the assailants of a 20-year-old Caucasian female.
The victim, who had been sexually assaulted and murdered, was found
with a human bite mark on the anterio-medial aspect of her left thigh.
Law enforcement personnel, recognizing the pattern bruise as a possible
bite mark, provided a set of dental stone casts of two possible suspects.
The authorities had one suspect in custody. They had questioned the
other suspect, a good friend of the first suspect, but had released him
when they could not find significant evidence to hold him.
It will be shown how the bite mark was identified, analyzed and
prepared and how the general characteristics of the mark, including arch
width, arch shape, intercuspid distance, and occlusal markings of the bite
mark were preliminarily evaluated at the time of the autopsy. Of
particular importance was what appeared to be a missing or mal-aligned
maxillary lateral incisor. These same characteristics were then
compared to the general characteristics of the casts obtained from the
two suspects that had been provided by law enforcement officers.
It was found that the characteristics of the bite mark were consistent
with one of the suspects, including, but not limited to, a missing lateral
incisor, and that they were not at all consistent with the other suspect. Of
particular interest to the officers was that the bite mark on the victim was
consistent with the cast of the suspect that had been released. Based on
these preliminary observations and matching of the general characteristics between the bite mark and the cast, it was ordered that the second
suspect again be taken into custody for further questioning. He was
subsequently found guilty of first-degree murder and first-degree sexual
assault. The initial primary suspect was found to be an accomplice and
plead guilty to second-degree murder and second-degree sexual assault.
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Successful utilization of the bite mark in this case was a result of
two important factors. First was the recognition by law enforcement
officers that the pattern bruise was a human bite mark resulting in having
dental casts of the suspects’ dentition available for immediate analysis.
Second was the quality of the bite mark itself, which allowed for general
measurements and evaluation at the time of the autopsy. Although it
would require significantly more precise and careful examination to
present the bite mark in a court of law, the preliminary observations in
this case were beneficial in helping identify a suspect.
Bite Mark, Preliminary, Analysis
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Suspect’s Finger Wound:
Bite Mark or Glass Cut?

screaming. The presenter told the investigator that it is common in these
types of injuries for a suspect to injure victims in these cases while trying
to get victims to release their bites - which were documented with
photographs and medical reports. The proper documentation and
identification of the bite mark evidence was a critical factor in the
successful prosecution of this case. Although neither of the victims were
able to identify Dixon, the jury convicted him on the basis that the victim
“branded” him with an identifying mark. The victim’s description of the
position and type of injury she delivered to Dixon was supported by the
expert testimony of the presenter. Also critical was the presenter’s
expert opinion that Dixon’s explanation of how he received the injury
was highly improbable.
Christopher Dixon was found guilty on all charges and is awaiting
sentencing. As a three striker with a violent history, he is facing a
minimum of 30 years and a maximum of 57 years to life imprisonment.
Bite Mark, Glass Cut, Oral Injuries to a Biter

Norman D. (Skip) Sperber, DDS*, 3737 Moraga Avenue,
Suite # A-302, San Diego, CA
This case will illustrate to the audience the difference between a
bite mark and a glass cut.
On the evening of 3-07-02, the 42-year-old victim put his two boys
ages 3 and 8 to bed and retired for the evening. His wife was working
the swing shift as a nurse at a local hospital. The case was investigated
by the San Carlos, CA Police Dept. At approximately 50 minutes past
midnight the victim awoke and saw a man standing in his bathroom. The
man rushed the dazed, confused, and half-asleep victim while he was
still lying in his bed, and beat him about the face and head. The suspect
pulled the victim into the living room and tied his hands and ankles. The
suspect then began ransacking the house for valuables at which time the
victim’s wife arrived home from work. The suspect attacked her as she
opened the door, punching her in the face and kicking her in the head
while trying to pull her inside. The wife fought and yelled out in an
attempt to wake the neighbors. During the struggle, her husband
partially freed himself and came to her assistance. With both victims
fighting and yelling for help, the suspect decided to flee. Responding
officers were unable to locate the suspect. The San Mateo County Crime
Lab responded to the scene for evidence. Numerous latent fingerprints
were found at a point of attempted entry. The fingerprints were of
sufficient quality for a “Cal-ID” search and a suspect was identified as
30-year-old Christopher Eugene Dixon, a parolee at-large. The victims
were unsure if they could identify their attacker because they didn’t see
him clearly. The victims were asked to look at a photo lineup containing
Dixon’s photograph; neither of them could make identification. Dixon
was found two days later and interviewed. He denied involvement in the
robbery. Although his fingerprints proved that he was outside the residence, it wasn’t enough to prove he was the man who beat and robbed
the victims. At the time of his arrest, Dixon had an injury to his right
pinkie finger. He claimed that he had cut his finger two weeks earlier
when he punched the windshield of a car in anger. The injury did not
appear to be consistent with the type of injury he was claiming. The
investigator, Detective Rich Dickerson, questioned Dixon’s girlfriend
about the injury and she told him that Dixon had told her that someone
bit his finger in a bar fight.
The victims were asked if either of them could have bitten the
suspect’s hand and initially neither of them thought that they had.
However, a day later the female victim called the investigator claiming
that she had a “flashback” of the struggle and recalled biting the suspect.
The victim said that somehow during the struggle the suspect’s finger
had entered her mouth and she accurately described which finger and she
believed that she “bit the tip off.” Photographs of the suspicious injury
to Dixon’s finger were sent to the presenter who identified it as a bite
injury and told the investigator that he had seen similar injuries in the
same position that had occurred during struggles, often when a suspect
attempted to cover the mouth of his victim to prevent the victim from
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Pink Teeth: Postmortem
Posture and Microscopy

Anne M. Kroman, BA*, and Murray K. Marks, PhD, Department of
Anthropology, University of Tennessee, Department of Anthropology,
250 South Stadium Hall, University of Tennessee, Knoxville, TN
The goal of this presentation is to demonstrate the effects of postmortem posture on the creation of the phenomenon of pink teeth.
Pink teeth have long intrigued odontologists, pathologists, and
anthropologists. From the first documentation, pink teeth have been
viewed with curiosity, thought to be a clear-cut sign of violent death.
While these researchers have studied the histological alteration in
dentine, the perimortem and postmortem behavior(s) responsible for
producing the phenomenon is idiopathic.
Perimortem variables linked to pink teeth production include head
trauma, strangulation, drowning, etc., where some measure of intracranial pressure forces the pulpal ingredients, i.e., haemoglobin and
other red blood cell derivatives, into the dentinal tubules. However,
current research demonstrates this may not be the case. Rather, these
teeth simply represent an artifact of the decomposition process and have
little correlation with a cause or manner of death.
Postmortem variables to consider include surface or buried body,
temperature, moisture/humidity, and body posture. This research
assesses body positioning and the requisite microscopy to help discern
etiology.
This study examined 12 recently deceased bodies donated to The
University of Tennessee’s Anthropological Research Facility to demonstrate the effects of posture on pink teeth formation. Each body was situated face down on a 30-45 degree angle with the head in a dependent
position. Gravitational lividity (blood pooling) witnessed in dependent
soft tissue after death are a time sensitive, though reliable means of
understanding postmortem body positioning. The phenomena could not
be simulated 48 hours after death. Like soft tissue lividity, these results
have implications for body placement/movement for several days after
death.
Microscopy is the obvious investigative tool in understanding
dentine change in pink teeth. For this study to be comparative,
discolored teeth were prepared using standard petrographic methods and
examined using light and scanning electron microscopy. Histologically,
discoloration is dominant in the coronal dentine with diminishing color
nearing the apex. Van Wyk (1987, 1988) noted that coronal pulp is more
discolored due to the increased vascularization in that region of the
tooth. Enamel and cementum, being more highly mineralized and
virtually non-porous, were resistant to any permeation of vascular
contents.
* Presenting Author

The results of this study and histological examination illuminate the
causative factors of the creation of pink teeth on both the macro and
microscopic levels. The creation of pink teeth in an experimental
setting fully demonstrates the correlation between this postmortem
phenomenon and the effects of body positioning. While pink teeth may
not be a sign of violent death, they provide telling information concerning the process of decomposition and positioning.
Van Wyk, CW
Pink teeth of the dead: 1. A clinical and histological description. J
Forensic Odontostomatology. Dec;5(2):41-50
Postmortem pink teeth: in vitro production. J Oral Pathology
Nov;17(9-10):568-72
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Bite Mark Analysis in Mauling
Death of Child: A Case Study

Janice W. Klim-Lemann, DDS*, 1802 Canyon Road, Redlands, CA;
and Gregory S. Golden, DDS, Chief Odontologist, San Bernardino
County, 8577 Haven Avenue, Rancho Cucamonga, CA

The goal of this presentation is to show the importance of a precise
treatment plan, examination of condition and orthodontic function, and
the results of improvisational therapy.
The thirty-two-year-old male patient approached the institute in
order to determine whether or not his five year long orthodontic therapy
was professionally administered, why his dental condition worsened
instead of improved – mastication problems and aesthetic dissatisfaction
occurred.
Without exact aim the patient’s retained 13 (FDI) tooth was
extracted prior to orthodontic treatment. For undetermined reasons
further extractions were indicated and performed for 34 and 44 teeth
also. In light of the fact that over many years quite a few dentists
examined him. The patient’s “tongue thrust” (infantile) swallow was
NOT diagnosed.
The inferior space closure was partially successful. Because of
decrease in total inferior space, lingual resting position became unsatisfactory, interarch wedging occurred resulting in circular non-occlusion
with relation to the superior arch. The ankylotic 14 premolar caused
further problems. Misdiagnosis of this resulted in the extraction of 15
tooth, seizure of 14 tooth distalization was foreseen with this procedure.
Because of the ankylosis, the archal expansion between the 12 and 14
teeth over the five year period was unsuccessful.
The 16 molar partially anteriorised, but because of the intended
extraction of the ankylotic premolar (14) this tooth became positioned in
infraocclusion and thus the circular non-occlusion extended from 16 to
25 teeth resulting in unsatisfactory mastication and speech defects.
Within the framework of the authors’ analysis they assessed that the
unilateral (right) maxilla hypotrophia exist which most probably caused
the canine retention. During five years of orthodontic treatment this fact
was not realized. Hemifacial atrophy, and unilateral extractions further
increased the aesthetic disadvantages, and this resulted in a wide black
corridor during smiling.
The case will be illustrated with excellent color pictures.

The goal of this presentation is to outline how culpability was determined when two mixed breed pit bull terriers were involved in the tragic
mauling death of a ten-year-old boy. The viewer will be shown the
process used in this case study to arrive at the conclusions that determined
the fate of the two animals and their caretaker.
On April 29, 2000, ten-year-old Cash Carson and his young neighbor
friend were walking on a public dirt road in a residential area of Halloran
Springs, CA, when two dogs ran out of an open gate and attacked the
decedent. He was taken to the local emergency room where he remained
conscious with good vital signs for approximately 20 minutes. He then
became bradycardic and went into cardiac arrest. The Coroner was called
by the hospital who in turn requested a forensic odontological evaluation
to determine culpability of dogs and which dog inflicted the fatal wounds.
The bite marks on the decedent were photographically documented
at the San Bernardino County Coroner’s Office on May 3rd with 35mm
color slide film and 35mm print film. The ABFO #2 scale was used in
several photos in order to obtain size measurements of each injury.
Observed clinically were multiple pattern injuries consistent. On May 5th
an examination of the two dogs with canine bites, including abrasions,
contusions, and laceratio ensued at the Animal Control Shelter in Devore,
CA, where the dogs were being kept in custody. A veterinarian anesthetized the dogs individually so that polyvinyl siloxane impressions could
be taken of the dental arches of both dogs. It was necessary to first mold
custom trays for each dog in order to accomplish this task. The impressions were immediately poured up in die stone. Inter-canine widths were
measured and photographed at this time on both dogs with an ABFO # 2
scale in place for reference and accuracy.
Six of the print photos of the injuries sustained to Cash Carson were
then enlarged to life-size dimensions. These injuries were individually
compared to the teeth of both dogs for consistency in tooth location and
position. The photos depicted lacerations to the front and back of the neck
of the boy, a punctate and abrasive injury to his fractured right arm, and a
contusion in the middle of his back.
After analysis, it was concluded that the bites on the decedent’s right
arm, both dorsal and ventral portions, were consistent with the upper and
lower teeth of the larger male dog. The fatal ventral and lateral neck
injuries were also’ consistent with the lower teeth of the male. A very deep
injury involving crushing of the seventh cervical vertebrae, spinal chord
injury, and deep laceration to the back of the neck was found to be consistent in size and shape with the upper anterior teeth of the male. The
abrasion that was made in the middle of the decedent’s back was found to
be consistent is size and shape with the lower anterior teeth of the smaller
female dog.
Based on these conclusions, it was determined that both of the dogs
were involved in the fatal attack and euthanasia was recommended. The
smaller female was less culpable in terms of severity of the injuries;
however, she had in fact participated in the attack. The larger male was
found ultimately responsible for the fatal injuries to the decedent’s neck.
The caretaker of the dogs (the owner was out of town when the attack
occurred), was tried for first-degree murder in Superior Court at Barstow,
CA. Witnesses stated that he had deliberately unchained the dogs when he
observed the two youngsters approaching the residence. He was convicted
of negligent homicide and received a seven-year sentence.
This poster presentation will demonstrate through printed text,
photos and mounted dental models the sequence and technique of the
various investigative methods used in determining culpability in the
mauling death of ten-year-old Cash Carson.

Hemifacial Atrophy, Dental Ankylosis, Dental Malpractice

Dog Bites, Pit Bull Terrier, Bite Mark Analysis

Odontology, Postmortem Changes, Dental Histology

F42

Forensic Odontological Assessment of
Unsuccessful Five Year Orthodontic
Treatment of an Adult Patient

George Szilagyi, DMD*, Gonc Regional dental Center, Karoly Gaspar
Street 19, Gonc, HUNGARY; and Endre Felszeghy, MD, Istvan F.
Szentmariay, MD, DMJ, and Andras Vegh, DDS, Institute of Forensic
Medicine, Semmelweis University, Budapest, Hungary, Illoi Street 93,
Budapest, Hungary
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Beaten, Bitten, and Murdered

Barry E. Lipton, DDS*, 11200 Seminole Boulevard, Suite 108,
Largo, FL; and Mardi J. Aronoff, DDS, 22350 Wick Road, Taylo, MI
After attending this presentation the participant will understand:
1) The national statistics involving homicide of children under the age of
5 by a caretaker, with specific data related to this problem within the
State of Florida; 2) Recent well-publicized failures associated with the
Florida State agency responsible for the welfare of children; 3) The
learning experience and challenges associated with this type of investigation; multiple bite marks, multiple suspects; and 4) A case study: A
case involving the death of a severely retarded two-year-old male, with
thirty-two human bite marks found at autopsy.
According to the U.S. Department of Justice’s statistics of
homicide trends in the U.S., approximately 80% of the children under
the age of five who die every year are killed either by their parents or an
acquaintance of one of the parents. This trend has been consistent for
over 25 years.
Case Study/A Statistic: Two-year-old David suffered from Cri du
chat syndrome. Severely handicapped and mentally retarded, he was
totally dependent on his mother for his every need. On February 21,
2000, while attending the AAFS meeting in Reno, Nevada, the author
was contacted by the District 12, Associate Medical Examiner with the
request to examine and evaluate soft tissue pattern injuries, of possible
dental origin, present on the remains of a two-year-old male. According
to the Medical Examiner, because of a delay in immediate medical care,
this child died of severe internal injuries. In addition to the injuries
noted above, several bone fractures were present on the extremities and
there was evidence of previously fractured ribs.
Because of a past history of possible abuse, the author was
informed that a social worker had just visited the child several days prior
to the murder. According to their report, they noted a well dressed (from
head to toe) and well-nourished child. Sadly, evidence gathered at
autopsy indicated that the social worker never bothered to examine the
child undressed. During the course of the examination, 22 separate
pattern injuries were examined and photographed. Several of these patterns involved double marks with indications that these injuries were
done over a long period of time.
This presentation will review the techniques used in documenting
these multiple pattern injuries; obtaining dental records from the four
family members who had access to David; the results of the dental comparison of the postmortem records with the dental evidence obtained
from the four suspects; the problems associated with multiple pattern
injuries, such as are there more than one assailants; the involvement of a
Forensic Odontologist prior to autopsy and the need for proper
documentation and photographs at autopsy.
Multiple Pattern Injuries, Multiple Suspects, Murder
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What Drives a Dog to Bite?

Anthony K.Y. Sur, DDS*, Hawaii County Police Department,
280 Ponahawai Street, Hilo, HI
The presentation will familiarize the audience with the drives that
can motivate a dog to bite.
In a Centers for Disease Control report for the period from 1992 to
1994, the number of people who reported a dog bite injury to a medical
professional was estimated to be 4.7 million, of which about 800,000
required medical care and nearly 334,000 required visits to hospital
emergency departments. Seventeen deaths were attributed to that
period. From 1979 to 1998, 300 Americans were reported killed by
dogs. Of the nearly 800,000 people who sought medical care for dog
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bites in 1994, at least half were children under the age of 18. These
statistics are even more significant when it is estimated that a large
number of bites actually go unreported.
Previous speakers have discussed dog bites from the perspective of
what has happened to the victim and an analysis of the bite mark.
Undoubtedly from the CDC’s statistical information, dog bites will
continue to plague the professional and to be of concern to the forensic
odontologist. Rather than an analysis of the bite marks, the author
thought it important to know what can drive a dog to bite and how the
drive can affect how the dog bites, the intensity, and the number of bites.
A general understanding of these drives, especially the prey drive, will
give you a better understanding of how dogs are trained to search and
track, perform obedience, and do bite work in such sports as Schutzhund
protection dog training.
Dogs can become aggressive and bite for a variety of reasons. It is
sometimes difficult for humans to understand canine aggression, and this
discussion is an attempt to expound some of the theories that are used in
Schutzhund protection dog training to help one understand what the dog
is saying when it bites. Aggression is a normal behavior for dogs.
Whether or not the aggression is dangerous depends on the situation.
Good dogs can be aggressive, and good dogs can bite. It is all a matter
of perception.
Dogs can become aggressive due to different motivating factors.
These can include but not be limited to social dominance, defense, and
prey drives. The 2 primary motivating drives are the defense and prey
drives. The defense drive deals with the fight or flight response, which
is aggression or avoidance. Aggression is the active defense, and
avoidance is the passive defense. Both types of defensive drives can be
triggered by the same stimuli such as staring or making threatening and
aggressive movements against the dog or its owner. In protection
training the dog is worked through a progressive measure of increased
pressure on the dog in order to develop the aggression and lessen the
avoidance response. Examples of avoidance would be running away or
submissiveness as when a dog turns over and displays its belly to you.
In prey drive the pursuit carries over from the wild where the dog had to
survive. The dog has to find its prey, pursue it, capture it, and then kill
it. You see this in dogs that chase cars, and others who chase and catch
Frisbees or balls. And yet other prey dogs will also bite. Of utmost
concern are children who are most vulnerable to dogs with strong prey
drive. The child’s small size, high pitched voices, jerkier movements
make them more alluring to the prey dog, and the small stature places
many vital areas of the child in easy striking distance. In training a
young dog to bite, the helper displays similar characteristics. The sleeve
is moved around as the helper runs pass the dog. The dog attacks the
sleeve as if it is prey and bites it. The sleeve is slipped, and the dog will
often shake the sleeve to kill it and then carry it away.
Some dogs will bite once and then let go, resulting in 1 to 4 canine
punctures. This can advance to a bite or a series of bites with shaking.
Advancing further would be biting with serious mutilation progressing
further to biting resulting in death. You will note that in protection
training, the dog is taught to bite with a full grip so that not only the
canines are engaged but also the molars. The sleeve fits fully into the
dog’s mouth insuring that the sleeve cannot escape. Should the dog lose
its grip, ideally the dog will attempt to regrip – rebite.
A murder occurred in December 1999 in which a park ranger was
killed in Kona, Hawaii. The author was called to view the body at the
Kona morgue to photograph numerous dog bites for future analysis. The
agents informed the author that very vicious dogs had done the biting.
Evaluation of the numerous bites led to the conclusion that the dogs
(three) were aggressive but not necessarily vicious. The veterinarian
called into the same case concurred after assisting the author in the
examination. It appeared that the dogs might have bitten in defense of
its owner during a confrontation with the ranger.
Dog, Drive, Bite
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Fatal Dog Mauling by Presa Canarios

Gregory L. Mar, DDS*, Crime Scene Investigator, San Francisco
Police Department, 850 Bryant Street, San Francisco, CA; and Duane
E. Spencer, DDS, Forensic Dental Consultant, 1855 San Miguel Drive,
Walnut Creek, CA
After this presentation, the participant will have an increased understanding of the analysis of multiple bites inflicted by animals in fatal
attacks.
In recent years there seem to be more media reports of fatal mauling
of humans by various breeds of dogs. Usually the victims are children
and the attacking dogs are commonly Pit Bulls or Rottweilers. From
time to time the forensic odontologist is consulted for an analysis of the
bite injuries. This presentation will review the 2001 fatal mauling of an
adult female by two adult Presa Canario dogs in San Francisco. There
will be a brief review of two other fatal northern California attacks, the
death of a young boy by two Rottweilers and the fatal attack of a female
jogger by a mountain lion.
In January of 2001, a woman was returning home to her apartment
in an affluent area of San Francisco. As she was about to enter her
apartment she was suddenly attacked by her neighbors’ adult Presa
Canario dogs, one male and one female. One of the dogs’ owners, a
female, who was returning from a walk with the dogs, attempted to
restrain the animals. Due to the large size of the dogs (approximately
130 lbs.) the dogs overpowered both the victim and their owner.
Eventually the owner was able to move the dogs, one at a time, back into
her apartment. The victim suffered multiple bite injuries over most of
her body with the severest bites in the head and neck area. Police and
paramedics attempted to administer life-saving measures. The victim
died due to insanguination. One animal control officer responded and
attempted to sedate the male dog with multiple tranquilizer darts. The
dog continued to be combative thus the officer could not safely remove
and transport the animal. At this point, one option that was discussed
was for the S.W. A.T. team to shoot the dog prior to removal. Eventually
the dog became sufficiently sedated to be removed by a trained police
dog handler and the animal control officer. Reportedly, the victim had
earlier encounters with the two dogs. Subsequent police investigation
revealed earlier aggressive behavior by the dogs. Reports indicated that
two Pelican Bay State Prison inmates, who were also members of the
Aryan Brotherhood, originally owned the dogs in northern California.
The dogs had been bred for the purpose of being sold for fighting. The
owners, at the time of the mauling, were a married couple, both
attorneys, who shortly following the attack formally adopted one of the
inmates.
The Chief Medical Examiner of San Francisco County and the lead
investigators contacted the author to examine the bite mark patterned
injuries on the victim. The author also examined the two dogs. The
male dog was immediately euthanized. The female dog was not
destroyed until 2002. The author photographed and took dental impressions of both dogs and subsequently a bite mark analysis was performed.
The maxillary intercanine measurements were 60mm for the male dog
and 50mm for the female. The conclusion was that the male dog
inflicted the bites on the victim’s head and neck. It was not possible to
include or exclude that the female dog bit the victim.
The two owners were indicted for manslaughter and second-degree
homicide and were eventually tried and convicted in a Los Angeles
court. Subsequently, the trial judge threw out the second degree murder
conviction. At the time of submission of this abstract San Francisco
prosecutors planned to appeal the judge’s ruling.
This presentation will review the bite injuries on the victim and also
review similar type bite injuries in the Rottweilers and mountain lion
attacks.
Dog Bites, Presa Canario, Rottweiler
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Christopher Wilson: Unintentional
Second-Degree Murder Conviction
for a Killing Committed by Dogs

Daniel M. Winter, DDS*, 428 Houston Street, Manhattan, KS; and
Chris Biggs, Geary County Attorney, 801 North Washington, Suite A,
Junction City, KS
The goal of this presentation is to review this case that set legal precedence with a detailed review of forensic dental involvement.
On April 24, 1997, Christopher Wilson, age 11, was attacked and
killed by three Rottweiler dogs while waiting at a bus stop for his school
bus. The dogs’ owner was charged and convicted with unintentional
second-degree murder, K.S.A. 1998 Supp. 21-3402(b). Conviction was
subsequently upheld in the court of appeals and eventually the Supreme
Court of the State of Kansas. This case is unique in that to the knowledge
of the prosecution, “no precedent existed in this state for convicting a
person of homicide for a killing committed by his or her dogs.”
The case involving the three dogs included a number of factors
regarding the defendant including: “She selected powerful dogs with a
potential for aggressive behavior and that she owned a number of these
dogs in which she fostered aggressive behavior by failing to properly train
the dogs. She ignored the advice from experts on how to properly train
her dogs and their warnings of the dire results which could occur from
improper training. She was told to socialize her dogs and chose not to do
so. She ignored the evidence of the dogs getting out on numerous occasions and her failure to properly secure the gate. She ignored the
aggressive behavior her dogs displayed toward her neighbors and their
children.”
The State presented evidence that “she created a profound risk and
ignored foreseeable consequences that the dogs could attack or injure
someone. The State is not required to prove the defendant knew her dogs
would attack and kill someone. It was sufficient to prove that her dogs
killed Christopher Wilson and that she could have reasonably foreseen that
the dogs could attack or injure someone as a result of what she did or failed
to do.”
The three dogs involved in this case included two females and one
male. The male and one female were adult dogs and the third was a female
puppy. It was concluded the dogs displayed “pack” behavior with the
adult male dog acting as “alpha” dog.
Forensic dentistry was consulted to evaluate the bite marks inflicted
on the victim. Particular attention was focused on which dog inflicted the
fatal wound. Also of particular interest was the examination and evaluation of specific bite wounds and the identification of the dog inflicting the
bite. The location of these wounds on the body and the knowledge of
which dog inflicted these wounds became important to the case.
The dogs’ heads were retained by Kansas State University for the
purpose of conducting rabies studies. This allowed forensic dentistry to
examine and evaluate the dogs’ dentitions. Stock impression trays could
not be utilized due to the unique dental characteristics of the Rottweiler
breed. A complete review of the dogs’ dentitions were conducted with a
consulting veterinarian from Kansas State University School of Veterinary
Medicine.
The bite marks were evaluated with traditional methods utilized in
forensic dentistry. These methods included the evaluation of numerous
photographs. Color, black and white and V.V. photographs were taken of
the victim and subsequently analyzed. Utilizing the ABFO No. 2 scale the
photographs were set to a 1:1 scale. Impressions were taken of the dogs’
teeth. It was necessary to constrict custom impression trays to capture
impressions of the dogs’ teeth. Models were made of the dogs’ teeth and
acetate overlays of the incisal edges of the teeth prepared. Utilizing this
method, direct comparison studies were conducted evaluating the individual bite wounds with the individual dogs’ dentition.
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A detailed review of the legal aspects involving this case will be presented. The specific forensic dental examination, evaluation, and methods
of comparison will be reviewed.
Animal, Bite, Mark
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Image Resolution: Digital vs.
Traditional Film Photography

and digital photography will usually differ. When using high end digital
SLR cameras with lenses designed for 35 mm film photography, digital
image size will usually be smaller than the image produced by a comparable 35mm film camera as seen in Figure 1. The above discussion has
made it quite obvious that the debate regarding resolution quality of
digital versus film photography is confusing. There are too many factors
to be considered. Therefore, when evaluating digital and traditional film
photography, a practical comparison is in the evaluation of the printed
images produced by individual cameras.

James M. Lewis, DMD*, 577 Hughes Road, Madison, AL; and David
R. Senn, DDS, and Marden E. Alder, DDS, MS, Center for Education
and Research in Forensics (CERF), University of Texas Health Science
Center San Antonio Dental School, 7703 Floyd Curl Drive, San
Antonio, TX
The goal of this presentation is to evaluate the quality of images
produced by current digital camera technology compared to traditional
film photography and to determine if digital photography can be used in
forensic odontology applications.
Background: Numerous scientific fields have used digital image
technologies for many years; however, its application in the criminal
justice system is relatively new. Forensic odontology requires imaging
systems to produce images with quality adequate to evaluate fine detail
particularly in bite mark cases. Until recently, the image resolution produced by digital cameras has been substantially less than that produced
by traditional film photography. However, with digital technology
continuing to make significant strides in equipment quality, the images
produced by these cameras should be continually evaluated for forensic
applications.
Resolution is defined as the ability to distinguish separate visual
information such as details and fine patterns. Traditionally, the measure
of resolution is expressed in line pairs per millimeter (lp/mm). Highresolution lenses can actually resolve over 100 lp/mm. Some of the best
color printing papers can reproduce approximately 75 lp/mm. However,
the human eye is only able to distinguish 10 lp/mm under optimal
conditions. This does not mean that an image printed at 10 lp/mm will
be sharp because sharpness has two components - resolution and acutance. Acutance refers to the ability to see the transition between
brightness levels. As a result, a sharp image (high resolution and high
acutance) is printed at a minimum of 25 lp/mm. The point is that there
are a large number of factors that determine whether or not a print will
be sharp. Factors common to both digital and traditional photography
include: the lens’ resolution, lens’ aperture, camera motion, resolution
of the printing paper, and resolution of the printer. Traditional film is
also affected by film thickness, film grain, and enlarger parallelism
while digital photography is affected by quality of the scanner chip
(CCD). To further confuse the issue, traditional photography negatives
are scanned prior to production of the print by many laboratories. Thus,
in the end even traditional film is often digitized resulting in the
necessity of including the scanner quality and resolution.
Many people also like to convert film to a “megapixel equivalent”
and compare to the film resolution to the resolution of the digital camera.
In other words, they assume two pixel columns represent a line pair.
Thus a single frame of 35mm color ISO 200 film, rated at 50 lp/mm
would contain 3600 x 2400 pixels, totaling 8.64 million pixels. Today’s
high-end digital cameras can produce up to a 6 million-pixel image. It
should be noted that since images are two-dimensional objects.
Therefore, doubling the resolving power necessitates a fourfold increase
in pixel number. Using this correlation, today’s 6 megapixel digital
cameras should produce an image within twelve percent of traditional
film resolution. However, this is an unfair comparison because not all
CCDs are of the same quality and physical size or have the same size or
shape pixels. Additionally, the image size produced by traditional film
217

Figure 1
Methods: Image quality was evaluated and ranked between digital,
print film and slide film photography using a Nikon DX1 digital camera,
Nikon D100 digital camera, Nikon Coolpix 5000 digital camera and a
Nikon N70 traditional 35 mm film camera. As many extraneous factors
as possible were eliminated. With exception of the Nikon Coolpix 5000
(a non SLR camera), all photographs were taken using the same lens, a
105 mm Vivitar 1:1 macro lens. The images were printed using the same
photographic lab processor and photographic paper. Kodak Select Royal
Gold 200 ASA print film and Kodak Professional Ektachrome 200 ASA
slide film was used.
Two separate images were taken and evaluated at 1X and 3X. The
first image was of the PIMA proposed International standard, ISO 12233
chart used for evaluation of camera resolution. This chart allows for
resolution evaluation at the center and corners of the chart as well as for
the three major axes – horizontal, vertical and diagonal. Since this
image is a very controlled evaluation of camera resolution of a flat
surface, a second image of a human ear with an ABFO scale number 2
was also taken and evaluated for image quality. The digital images were
taken on each of the cameras highest resolution setting in Tiff mode.
The slide film images and print film images were taken using the Nikon
N70 camera body. The slide film was scanned at a low resolution (300
dpi) and a high resolution (2400 dpi) and then printed. Therefore, a total
of 5 photographs of each image were produced.
Results: The two sets of photographs were evaluated by one
hundred individuals who were asked to rank the images from best
quality to worst. Individuals with forensic experience were also asked
to evaluate the images for forensic acceptability.
Conclusion: Results indicate that photographs produced by certain
digital cameras can produce images with an image quality comparable to
the print film photographs taken in the study. Dependent upon the
quality of the digital camera chosen, photographic results should not be
compromised when using digital systems. The data indicate there is no
photographic reason that digital systems should be excluded from
forensic investigations. The prints produced from slide film, whether
scanned at low or high resolution, produced an inferior result to both the
print film photographs and the digital photographs.
Forensic Odontology, Digital Forensic Photography, Image
Resolution
* Presenting Author
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Observations on Endodontically Treated
and Restored Teeth When Placed in
Contact With Acids: Experimental
Studies to Aid Identification Processes

Caterina Savio, DDS*, Dental Materials Unit, A. Mazza, Giuseppe
Merlati, DDS, Dental Materials Unit, G. Fassina, P. Menghini, Dental
Materials Unit, and P. Danesino, Department of Legal and Forensic
Medicine, Pavia University, P.zzale Golgi 2, Pavia, Italy
The goal of this presentation is to improve the human identification
process possibilities by the aid of forensic odontology. Particularly the
authors carried out an experimental study to learn more about the
changes that endotontically treated, restored teeth and prosthetic devices
(fixed prosthetic crown) undergo when exposed to acidic environment
till the total destruction, defining their behavior and morphology with
the aim to edit a reference table.
Following the authors’ first study about a “mafia” crime case
(where a cadaver was destroyed by the means of acids) and the need of
further experimental researches pointed out by the unusual finding of an
endodontic filling report, a study was carried out concerning the changes
of endodontically treated teeth, restored teeth and prosthetic devices
(fixed prosthetic crown) which undergone when exposed to acidic
environment till the total destruction.
Various specimens were used for the study: (1) healthy, unrestored
teeth, (2) teeth specifically restored for the research, which were first
endodontically treated and sealed by means of an endodontic cement and
gutta-percha (condensation technique), then restored with amalgam or
composite fillings; and (3) teeth with a fixed prosthetic crown of metal
alloy covered with aesthetic resinous material (acrylic based products or
composite materials) or metal-feldspatic ceramic dental systems.
Group 2 specimens were carried out from healthy human teeth
extracted because of periodontal diseases at the dental clinic. Group 3
specimens were undefined production samples resulting from extraction
therapies at the dental clinic; in compliance with the rules concerning
medical and dental devices in force in Italy and contained in the CE
directive 93/42, the materials used have to be standardized. In effect, for
these specimens it was not possible to define the exact composition, but
it was possible to assign them to known groups of compounds or alloys.
Before testing all the samples were stored in a sodium chloride 0,6%
aqueous solution at environment temperature and full size oral
radiographs were recorded. The following acids aqueous solutions have
been used for the study: hydrochloric acid in a 37% solution, sulfuric
acid 96%, nitric acid 65% and aqua regia (chloroazotic acid) i.e., hydrocloric/nitric acid 1:3. The samples were immersed in an amount of acid
solution suitable to respect a correct volume ratio between the sample
and the liquid phase (about 25 ml). The specimens were observed continually until they were completely destroyed; at differing intervals
according to the changes observed, were taken from the container,
washed in distilled water, dried and photographed and then placed in the
acid again.
A results table was edited reporting the macroscopic findings for
each specimen related to the changes observed. The unrestored teeth
immersed in hydrochloric acid for 58 hours continually checked showed
a progressive reduction in their volume until the complete dissolution;
the restored teeth at the same time showed the dissolution of the dental
tissues and the composite fillings, while the amalgam fillings, the
endodontic products and the prosthetic devices were still present. The
samples placed in sulfuric acid checked at intervals up to 190 hours
showed a gradual breakdown in structure with the formation of a
corpusculate deposit. At the same time, the amalgam, the endodontic
residues and composite fillings were still present, while the prosthetic
devices showed a dissolution of the resin based facing materials. In nitric
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acid at the 2nd hour the amalgam filling was destroyed, while the
endodontic residues and the composite fillings were still present at 60
hours. In aqua regia the metallic component of the metal-ceramic
systems was destroyed in 7 hours, while the ceramic component, the
composite fillings and the endodontic residues were still present at 25
hours.
The experiments showed that the unrestored teeth were completely
dissolved in all the acidic solutions. Comparing the statistical analysis
between the four kinds of acids versus the data of the authors’ first
experiment it was relieved a significative (p<0,001) difference. It could
be due to the different storage method of the samples before testing (dry
environment in the first study Vs. the aqueous solution in this one).
The unexpected behavior of some restorative and prosthetic dental
devices in acids is under discussion and has to be explained, while the
authors would like to emphasize that it seems possible to recognize:
(1) in the hydrocloric acid: the tooth colored prosthetic devices till the
25th hour, the composite fillings till the 40th hour, the amalgam fillings
till the 30th hour; (2) in the sulfuric acid: the tooth colored prosthetic
devices till the 110th hour, the composite fillings till the 150th hour, the
amalgam fillings till the 70th hour; (3) in the nitric acid: the tooth
colored prosthetic devices till the 11th hour, the amalgam fillings till the
12th hour, the composite fillings till the 8th hour; (4) in aqua regia: the
composite filling till the 13th hour, the metal-ceramic prosthetic devices
till the 4th hour, the amalgam fillings till the 8th hour. It has to be pointed
out that the endodontic residues were still present in all the samples after
the complete dissolution.
This study may be of great help for the Forensic Odontology
Science as an aid to personal identification process since it seems
possible to reach a good approximation in the correlation between the
time of exposure to the different acid solutions and the degradation rate
of dental structures and also in the comparison of the residuals of dissolution with the antemortem known situation. The finding of the
endodontic residues could represent an important aspect in the identification process because it showed to be in an acid environment an
unchangeable and stable element that can assure a positive report. The
experiments did not take into account possible factors present in real-life
conditions: the protection provided by soft and hard tissues surrounding
the dental components and/or devices, nor indeed any other externally
worn items. These in vivo circumstances prevent direct exposure to
acids. In fact, as an example, the root part of the tooth should be much
more resistant to acid insults when is incorporated within the bone.
Forensic Odontology, Acid Solutions, Dental Materials
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Observations on Endodontically Treated
and Restored Teeth Subjected to High
Temperatures: Experimental Studies to
Aid Identification Processes

Caterina Savio, DDS, and Giuseppe Merlati, DDS, Dental Materials
Unit, P. Danesino, and G. Fassina, Department of Legal and Forensic
Medicine, and P. Menghini, Dental Materials Unit, Department of
Odontostomatology, Pavia University, P.Zzale Golgi 2, Pavia, Italy
The goal of this presentation is to improve the human identification
process possibilities by the aid of forensic odontology. Particularly the
authors considered carrying out an experimental study to learn more
about the changes that endodontically treated and restored teeth undergo
when exposed to very high temperatures, defining their behavior, morphology and X-Ray properties with the aim to edit a reference table.
In large scale disasters associated with fire the damage caused by
heat can make medico-legal identification of human remains difficult
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and as a result teeth and their dental therapies, even undergone at very
high temperature, can be helpful. Following the results of these first
studies on incinerated teeth and the need of X-Rays experimental
researches reported by the literature, the authors carried out a study
concerning the behavior, the morphology and the X-Ray properties of
endodontically treated and restored teeth exposed to a range of high temperatures with the aim to edit a reference table.
Healthy human teeth extracted at the dental clinic were dived in two
groups: (1) caries free and unrestored teeth, as a control group (2) teeth
specifically restored for the research, which were first endodontically
treated and sealed by means of an endodontic cement and gutta-percha
(condensation technique), then restored with amalgam or composite
fillings. Before the high temperatures testing, periapical radiographs of
all the samples were recorded. The tests of exposure to heat were carried
out in a oven: two complete sets of samples (groups 1 and 2) were each
subjected to one of the pre-established temperatures (200, 400, 600, 800,
1000 and 1100°C) at a rate of increase of 30°C/minute. As soon as each
target heat had been reached the samples were removed from the oven
and allowed to cool to room temperature. Finally the specimens were
examined macroscopically, observed by stereomicroscopy and
periapical radiographs of all the samples were taken.
The results table was edited reporting the macroscopic, microscopic
and X-Rays findings for each specimen related to the different temperature levels.
Experiments showed that dental tissues, endodontic treatments and
restorative materials undergo a range of changes, which correlate, well
with the various temperatures of exposure. These changes are a
consequence of the nature of the materials and their physicochemical
characteristics; individual components can remain recognizable and
identifiable even at very high temperatures. For example, at 1100°C it
was possible to recover and identify residues of amalgam restorations.
At the same temperature the teeth were well recognizable and not
completely destroyed thanks to their mineralized structure. Moreover it
was possible to observe the endodontic sealing material at the apical
surface by the microscopic analysis and all the endodontic sealing
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residues in the root by the radiographs. The experiments did not take
into account possible factors present in real-life circumstances, i.e., the
protection afforded by soft and hard tissues surrounding the dental
components and/or devices, nor any other externally worn items. For
example, the root of a tooth should be even more resistant to thermal
insults since it is sheltered within the bone. These in vivo circumstances
prevent direct exposure to fire. It was observed that it is important to
carry out stereomicroscopic and radiographic analyses in order to
identify the real presence of restorative materials and endodontic treatments, particularly when only fragments of the teeth remain available for
analysis. Only at a temperature of 200°C the teeth did not show signs of
fractures, whereas as the temperature raised cracks, fissures and
fragmentation of crowns and roots occurred. In addition, in two cases the
teeth exposed at 600°C fractured when handled. This highlights two
important points: first, calcined teeth, being completely dehydrated, are
very delicate, and secondly, teeth’s fractures may not always came from
trauma often associated to disasters but sometimes have to be related to
the high temperatures caused by major fires. In the experiments all the
materials were exposed to a single, brief, thermal insult. In real life
various factors can further modify recovered remains: the duration of the
exposure to fire, the way in which the fire develops, the rate of increase
of temperature, and substances used to extinguish the fire.
From these experiments the authors conclude that: (1) the
endodontic treatment is recognizable from 200°C till 1100°C with both
the microscopic and radiographic analysis, (2) the “antemortem” and
“postmortem” radiographic comparison (following the ABFO guidelines) permits constantly a positive identification, (3) the radiographic
analysis could represent an important aspect in the identification process
because it seems to be able to detect unchangeable and stable elements
of the dental remains not recognizable by the macro-/micro-scopic study,
(4) endodontic and restorative materials seem resistant to temperatures
higher than those theoretically predicted, and (5) it seems possible to
reach a reasonably reliable estimation of the temperature of exposure
from an analysis of the teeth and restorative material’s remains.
Forensic Odontology, X-Ray, Dental Materials
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Odontology
F1

Dental Identification in
the Egypt Air Disaster

F2

Sella Turcica and Its Use
in Body Identification

James McGivney, DMD*, Center for Advanced Dental Education,
Saint Louis University, 66 Grasso Plaza, Saint Louis, MO

Stephanie A. Kavanaugh, DMD*, Seattle-King County Dental Society
Forensic Committee, 85 Northwest Alder Place, Suite B, Issaquah, WA

At the completion of the presentation, the observer will understand
the difficulties in recovering and identifying severely fragmented dental
remains.
On Halloween evening October 31, 1999 EgyptAir flight 990
suffered an undetermined upset 30 minutes after takeoff from New York
on a flight to Cairo. The upset caused a rapid descent from 33,000 feet
to 19,000 feet in 36 seconds. Radar contact was lost at 19,000 feet and
the aircraft impacted the Atlantic Ocean shortly thereafter. There were
four flight crew, 10 attendants and 203 passengers for a total of 217 on
board. The U.S. Coast Guard conducted a search and rescue mission for
35 hours. After the search and rescue mission was called off the search
and recovery efforts began. There were no survivors.
The airplane was a Boeing 767 model 366 ER, a stretched and
extended range version of the basic 767. Passengers were from Canada,
Egypt, Germany, Sudan, Syria, United States, and Zimbabwe. Family
assistance was coordinated through a task force led by the Department
of State and the NTSB’s Family Affairs Office, supported by the Red
Cross, Disaster Mortuary Services of the Department of Health and
Human Services, and Federal Emergency Management Administration
for Communications.
The impact speed was close to the speed of sound which resulted in
a debris field spread over a large area. The debris field was 300 feet
underwater. The debris was composed of thousands of fragments. The
recovery effort was challenging and was hampered by bad weather and
the distance of the crash site from onshore facilities. Surface ships used
a number of methods of recovering the debris. Remote controlled
submergibles were used to collect the flight data recorder, cockpit voice
recorder, and airframe and biological fragments.
A temporary morgue was established by DMORT in a gymnasium
at Quonset Field in Rhode Island. A succession of dentists from various
DMORT teams identified dental remains, radiographed the specimens,
charted the dental features and entered the information into the WinID
dental computer system. Antemortem records were collected by efforts
of DMORT’s Family Assistance Center and by the FBI. The antemortem records were studied, radiographs were digitally scanned, and
information was entered into WinID.
After approximately six weeks of operation the temporary morgue
was closed and an EgyptAir identification station was setup at the Rhode
Island Medical Examiners facility in Providence. Elizabeth Laposada,
MD of the RIME, was in charge of the identification effort.
The identification efforts used comparison of dental characteristics,
fingerprint patterns, anthropological findings, medical features, and
DNA to make the identifications.
This identification effort was challenging due to logistic and multicultural factors. The effort was a learning experience for all those
involved.

After attending this presentation, participants will better understand the unique and relatively stable anatomy of the sella turcica as
viewed on a lateral headfilm.
Positive identification of individuals after death is extremely
important. Visual identification cannot always be done, but other
methods can be used. Fingerprints are good, but only if post-mortem
prints are obtainable and ante-mortem prints are available. Dental
anatomy is extremely helpful, but only if antemortem radiographs exist
and are locatable. Medical radiographs can also be utilized.
CT scans of the skull and mandible may be available. While it is
not practical to perform a CT scan on an unidentified person, lateral
headfilms are quite easy to take. The scout film which is taken to orient
the CT scan also shows the mid- sagittal anatomic features. Sella
turcica is usually evident and clearly demarcated. By comparing the
antemortem CT scout film with a post-mortem lateral headfilm, a
positive identification can frequently be made.
But how unusual is the morphology of sella turcica? And how does
head position, during the taking of either the CT scout film or the lateral
headfilm, affect the now two-dimensional presentation of this threedimensional structure? And the age of the records, does sella turcica
change shape over time, or is it a relatively stable anatomic feature? Can
we really utilize a CT scout film taken years ago and compare it to a
post-mortem lateral headfilm?

Forensic Odontology, Mass Disasters, Computers

Sella Tucica, Lateral Cephalometric Beadfilm , Scout CT Film
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Tooth Prints: Dentistry’s Role
in the Identification of Missing
and Unidentified Children

Kathleen M. Crowley, DMD*, Office of the Chief Medical Examiner,
720 Albany Street, Boston, MA; David Harte, DMD, MA Director,
CHIP, Main Street, Milton, MA; and Richard J. Evans, MD, Office of
the Chief Medical Examiner, 720 Albany Street, Boston, MA
The goal of this research project is to introduce tooth prints as a
reliable dental method in the identification of unknown remains in the
absence of diagnostic dental records.
The disappearance and identification of missing and unknown
children have received much attention in the national and local media.
Dentists have historically helped in providing dental information on
missing individuals when requested from law enforcement agencies and
have continued to be a vital participant in the identification of unidentified human remains. Unfortunately, diagnostic dental records/radiographs are not available on all forensic examinations for comparative
identification. Reasons for this increasingly common dilemma focus on
the young age of the individual, length of time of non- active dental
status of the person, or records which have been accidentally misplaced,
or, even worse, destroyed. Because the human dentition continues to
depict an individualized uniqueness, bite impressions provide a reliable
method for identification purposes. This presentation introduces tooth
prints as the bite impression technique in the establishment of a record
of an individual’s dentition at a given point in time, as well as providing
a saliva sample for DNA identification.
Tooth Prints, Bite Registration, DNA

* Presenting Author
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F4

Wound-Weapon Comparison of a Fatal
Calvarial Injury⎯Using Computer
Assisted Tomography

Robert E. Wood, DDS, PhD*, and Barry Blenkinsop, BA, LLB, Office
of the Chief Coroner for the Province of Ontario and the Crown
Attorney’s Office, 26 Grenville Street, Toronto, ON, Canada; and
Frances Howe, BA, LLB, Oral Pathology Department, LSU School of
Dentistry, 26 Grenville Street, Toronto, ON, Canada
The author will present a novel technique for matching weapons to
wounds in bone using computer assisted tomography and describe the
fabrication of weapon exemplars using conventional soft and hard tissue
equipment materials. In addition the methods of specimen positioning
and radiographic scanning will be provided in the course of the
description of this case.
Computer assisted tomography (CT) has been used in medical
diagnostics since the early 1970’s and the mathematical principles
underlying image reconstruction were first described in 1917. Since
then, CT has been used routinely as a diagnostic modality in the medical
sciences. The purpose of this presentation is to offer a case in which
computer assisted tomography was used to assess the degree of fit of an
axe butt to the skull of a deceased individual. The case involved the
beating and exsanguination of a subject and was part of a multidisciplinary approach to the solution of this crime. Specific problems in the
utilization of computer assisted tomography were identified and include
the following:
1. suitability of the wound for the matching procedure is favored, in
the case of cranial vault injuries, to those that are partially penetrating. Injuries, which grossly fracture the skull, may not be
suitable for the matching procedure. Many injuries are not suitable
for this procedure;
2. the fabrication of suitable examplars for the purpose of the
matching procedure is important since most weapons used are of an
atomic weight which makes them unsuitable for use in the CT unit.
The familiarity of the dentist with dental materials of atomic weight
similar to human tissue (methyl-methacrylate, dental stone etc.) is
an important aspect of this undertaking;
3. the positioning and stabilization of the exemplars in proximity to
the wound is important since this may ultimately determine the
quality of the resultant images; and
4. the selection of slice thickness on the CT scan is vitally important
with thin slice thickness being preferred over thick ones. Excess
slice thickness may result in an inability to assess the degree of fit.
In the authors’ presentation, a single case will be put forward;
however, illustrative material from similar cases will be included to
show some of the strengths and shortcomings of the technique. The
technique will be described in detail. Furthermore, a proposed method of
qualifying the expert as an expert will be presented. Finally a practical
method of obtaining images for evaluation by employing the services of
a radiologist will be discussed.
The best chance for a meaningful assessment of the degree of fit of
a wound to a weapon is gained when the weapon is stable, rigid,
possesses unique or unusual features, and is well-preserved. The highest
quality scans are obtained when an exemplar of said weapon is
positioned adjacent to the underlying wound on the actual skull vault
(as opposed to a model of one).
Computer Assisted Tomography, Radiographic Scanning,
Wound-Weapon Comparison
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F5

Odontological Identifications:
The Profile of the Decedents

Michel Perrier, DDS, MS*, Policlinique Dentaire Universitaire, 23,
Av. Cesar-Roux, Lausanne, Switzerland; Nicolas Jeanpretre, MD, PhD,
and Patrice Mangin, MD, PhD, Institut Universitaire de Medecine
Legale, Rue du Bugnon 21, Lausanne, Switzerland
The first objective of this presentation is to show the profile of
decedents requiring odontological identification procedures in the
western part of Switzerland. Its second objective is to present the results
of the study; to establish links between the various parameters; discuss
them; and to compare them with a similar study that was recently
performed in the greater Houston, Texas area.
History has shown many examples of identifications requiring the
needs of a dental examination. The first documented case of a dental
identification was reported by the Roman Greek historian Dio Cassius in
his History of Rome in which he described how Lollia Paulina was put
to death on the orders of Aggripina and subsequently identified by her
thanks to some characteristics of the victim’s teeth. The dental remains
of decomposed Charles the Bold were recognized by his page. Many
other cases such as the remains of Joseph Warren, John Wilkes Booth or
later, Adolf Hitler, were odontologically identified. The profile of all
these decedents is that they were unrecognizable due to charring,
fragmentation or/and decomposition.
Today, the need of a dental identification remains a prerequisite
especially when the remains have been exposed to external factors such
as heat, fragmentation, decomposition, skeletonization or a combination
of these. The activity of the institute of forensic medicine of the
University of Lausanne covers a population of approximately 800,000
people in the French-speaking part of Switzerland.
This retrospective study analyzes the cases requiring an odontological identification over a three-year period between 1998 and 2000.
Out of a total of 1, 146 autopsies and external examinations, 65 cases
required an odontological identification (6%).
Data concerning gender, age, cause of death, circumstances and
conditions of the remains were collected and analyzed.
58% of the decedents needing an odontological identification were
males and 42% were females. No case of gender was undetermined in
this study.
The decedents were arbitrarily divided and ranked into 6 groups by
age ranging between 0 and over 80. The majority of the identifications
could be found in the 20 to 39 and 40 to 59 year ranges. The identity and
the age of four cases could not be ascertained.
The most frequent cause of death was a traumatic lesion (32%),
followed by undetermined causes (20%) and submersion (12%). Other
causes of death included heat, intoxication, asphyxia, natural and
unknown causes. The circumstances showed that 30% were linked with
suicide, 27% with undetermined factors, 25% with accident, and, to a
lesser degree, with natural death.
The conditions of the remains examined is this study could be
defined as follows: decomposed 54%, charred 5%, skeletonized 3%,
intact less than 2%.
The study also analyzed the environment in which the remains were
found. 63% were found outside and 37% were found in the home where
the deceased lived alone. The environment in which the remains were
found could be associated and discussed with the different criteria of
cause of death, circumstances of death, and conditions of the remains.
Some of the results of this retrospective study were compared with those
of a similar review analyzed in Houston, Texas by DeLattre V & Stimson
PG which were presented at the AAFS Meeting in Seattle in 2001.
Parameters found to be similar in both studies included age in the
40s and 50s (Lausanne: 20%, Houston: 21%), death from gunshot
wounds (Lausanne: 14%, Houston: 13%), and the percentage of decomposing remains (Lausanne: 35%, Houston: 32%).

* Presenting Author

Discrepancies were observed in parameters such as cases of
homicide (Lausanne: 0%, Houston: 30%), suicide (Lausanne: 29%,
Houston: 8%) and charred or incinerated remains (Lausanne: 3%,
Houston: 40%).
The participant will finally learn that it was possible to study the
relationships between various parameters: age and cause of death, age
and circumstances of death, circumstances and conditions of the
remains.
Forensic Science, Forensic Dentistry, Human Identification
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The Case of the Missing Corpus Delecti:
Revisiting the Webster-Parkman Trial

Robert J. Koolkin, DDS*, Montague Dental Arts, 300 Avenue A, Turner
Falls, MA
The goal of this research project is to familiarize the attendee with
one of the landmark murder trials of the 19th century. This is believed
to be the first American case admitting dental evidence to confirm the
identification of the victim.
“Gentlemen of the jury” are reportedly the last coherent words of
the Honorable Lemuel Shaw before his death in 1861. As Chief Justice
of the Massachusetts Supreme Court, his (corrected account of the)
charge to the jury in the Webster-Parkman murder trial has been cited
through the generations as the classic definition of the requirements of
circumstantial evidence.
The 1850 trial, conviction and hanging of Chemistry Professor John
Webster for the murder of Dr. George Parkman in a basement laboratory
of Harvard Medical College, caused an international sensation. Nearly
sixty thousand spectators from throughout the country were ferried
through the Boston courtroom in ten minute intervals. Journalists from
as far away as Europe covered the trial with its grisly details of murder
and dismemberment. Even Charles Dickens, on a visit to Boston, asked
to see “the room where Dr. Parkman was murdered.”
Even by today’s sensationalistic standards the gruesome story is
compelling.
Several days before Thanksgiving 1849, Dr. George Parkman, a
physician and scion of one of Boston’s wealthiest families, was reported
missing. Although he was last seen entering Professor Webster’s laboratory, a cursory inspection by the police revealed nothing untoward.
Dr. Parkman’s singular stride was a familiar image on Beacon Hill.
The 59-year-old doctor preferred not to use a carriage, and he collected
the rents from his many properties on foot. He was fond of telling the
story that his only reprimand while a student at Harvard was for
“excessive walking on the Sabbath.” Wealthy and eccentric, he
practiced medicine, speculated in real estate and enjoyed rubbing elbows
with the likes of Oliver Wendell Holmes and John James Audubon.
A week following the disappearance, Ephraim Littlefield, the
janitor at the medical school discovered that human body parts had been
dispersed and secreted throughout Webster’s laboratory. Following up
on his suspicions, the janitor chiselled through a privy vault under the
laboratory where he found a dismembered thigh and another partial leg.
Further searching revealed a thorax in a tea chest and parts of a skull
(with a partial denture) in the furnace. This later proved to be Professor
Webster’s undoing.
First degree murder charges were brought against Webster and
prosecutors proceeded without the corpus delicti. Accused of murdering
Parkman during an argument concerning an overdue loan of $400,
Webster pleaded innocent and implicated the janitor, Littlefield.
Ephraim Littlefield, who was known to supplement his income as a
“resurrectionist” was experienced in the handling of cadavers.
Nonetheless, his story remained unchanged and his testimony proved
unshakeable.
* Presenting Author

An eleven-day trial ensued featuring some of the most prestigious
names in 19th century American medicine, dentistry, and jurisprudence.
Dr. Winslow Lewis, chief of the post-mortem committee, brought with
him a diagram illustrating the different sections of the body found in the
privy vault, the box, and the bones in the furnace. After completing his
inventory he was forced to admit that he could not confirm that these
were indeed Parkman’s remains. Neither Dr. Stone nor Dr. Woodbridge
Strong, who testified at length about the difficulties of burning a corpse,
could confirm that these were the remains of Dr. Parkman. Dr. Jeffries
Wyman testified before the court with a life-size drawing of a skeleton,
shaded and tinted to identify the separated and recovered parts. He too,
however, was unable to positively identify the remains.
Then came the teeth, and with them, Dr. Nathan Cooley Keep. Dr
Keep, who was later appointed first Dean of the Harvard School of
Dental Medicine, had recently made a partial denture for Dr. Parkman’s
prognathic mandible. He had also previously provided care for Dr.
Webster’s family. When shown the fused block of bone and teeth that
had been removed from the furnace, he immediately identified them as
Parkman’s dentures. Fabricated in sections, and connected to a gold
plate by specially designed spiral springs, he testified that this was,
without doubt, Dr. Parkman’s denture. Fitting of the dentures to
previous casts of Dr. Parkman’s jaws was demonstrated to those in the
courtroom. Pieces of Parkman were coming together.
Although Massachusetts law of the period actually forbade the
defendant from taking the stand on the grounds of potential selfincrimination, the defense mounted a formidable proceeding. Seven
citizens swore to having seen Dr. Parkman late in the afternoon, when
according to the prosecution, he was already dead in the basement of the
medical college. Most prominent was Dr. W.T.G. Morton, Boston’s
most famous dentist, the man who had been the first in history to
administer anesthetic for surgery. Dr. Morton took a directly opposite
view to Dr. Keep. He saw nothing at all unique in the plate, the fused
teeth and bone or the casts with which to confirm an identification.
When pressed on cross-examination he stated that Parkman’s lower jaw,
while peculiar, was not so unique that another’s plate might not actually
fit him.
On the eleventh day, Chief Justice Lemuel Shaw gave his now
famous charge to the jury. After highlighting the distinctions between
murder and manslaughter he launched into the definition of circumstantial evidence. For over two and a half hours he became teacher, poet
and philosopher. If that were not enough, he was also detective,
including the weighing of the evidence. The corpus delicti, indispensable for any charge of homicide, was not proved with certainty by
the pathological evidence alone except by the dentist’s testimony. Dr.
Keep’s word was given weight; Dr. Morton’s dissent, while acknowledged, was treated very lightly.
The jury deliberations lasted only slightly longer than Justice
Shaw’s charge to them. A guilty verdict was duly recorded and the
sentence of death by hanging pronounced. An appeal, actually a writ of
error, based entirely on technicalities was heard by none other than
Judge Shaw himself.
Professor Webster maintained his innocence throughout these
proceedings. Governor George Briggs, following the recommendation
of the Council on Pardons, rejected a petition for clemency. Webster
then confessed, claiming that he “never had the remotest idea of injuring
Dr. Parkman until the moment the blow was struck.”
Herein lies the ultimate irony; Webster’s confession was strongly
supportive of a temporary insanity defense. Had he told the truth at his
trial he would likely have avoided the hangman’s noose. Instead he was
executed on August 30, 1850.
Webster-Parkman Trial, Forensic Dentistry, Circumstantial
Evidence
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Establishing Personal Identification
Based on Patterns of Missing, Filled,
and Unrestored Teeth

Bradley J. Adams, MA*, United States Army Central Identification
Laboratory, 310 Worchester Avenue, Hickam Air Force Base, HI
The goals of this research project are to discuss the accuracy of past
United States military dental charts and the utility of dental charts for
establishing personal identification when radiographs are not available.
At the U.S. Army Central Identification Laboratory, Hawaii
(CILHI), dental radiographs are not commonly available when
performing antemortem/postmortem comparisons of individuals missing
from past conflicts. Dental comparisons of antemortem and postmortem
characteristics are often based on handwritten charts and notes derived
from the individual’s health records. While these charts are susceptible
to human error (not generally a concern with radiographs), dental
records that accurately document a missing individual’s dental condition
can be essential for establishing an identification. Obviously, records
that are incomplete or inaccurate, on the other hand, will not assist in the
identification process and could actually hinder the effort. The goals of
the current study are to explore the accuracy of military dental charts
from previous conflicts (WWII, Korean War, and Vietnam Conflict) and
the subsequent utility of these records for the establishment of individual
identifications of missing U.S. service members.
In order to gauge the accuracy of the dental records, the Decayed,
Missing, Filled Teeth (DMFT) index was used to compare the records of
missing service members from these past conflicts with published results
from temporally and demographically similar populations. A sample of
dental charts was gathered from missing service members from WWII,
the Korean War, and the Vietnam Conflict. The sample sizes of each
group were sufficient to generate reliable DMFT scores that were then
compared with published results derived from oral examinations of
compatible military populations. Distinct variation between the
published DMFT scores and those derived from the dental records is
likely indicative of incomplete/inaccurate recordation of treatment
within the military dental records. Similar DMFT scores are interpreted
as an indication that the charts accurately reflect the individuals’ dental
health status.
A second aspect to this research was to test the strength of a dental
chart (without radiographs) for establishing an individual identification.
In order to examine this, it was necessary to observe the uniqueness of
the various adult dental health patterns (i.e., the pattern of missing,
filled, and unrestored teeth) present within a large sample of individuals.
Statistically, there are millions of possible combinations of missing,
filled, and unrestored teeth within the adult mouth. This quantity of
possible combinations suggests that an individual’s dental health pattern
should often be of sufficient uniqueness to be used for identification. As
the statistical model of possible combinations is mathematically
accurate, it does not necessarily represent reality. Each of the 32 teeth
in the adult dentition cannot be considered to be at the same risk for loss
or disease. Dental morphology will dictate that molars, based on their
large surface area, will be more susceptible to decay than other teeth,
such as canines or incisors. In order to observe the variation of adult
dental health patterns, data were analyzed from two large dental health
studies, one military and one civilian. For the military reference
population, the raw data composed of detailed dental information for
over 20,000 adults from the 1994 and 2000 Tri-Service Comprehensive
Oral Health Surveys (TSCOHS) were utilized. For the civilian
population, the raw data composed of detailed dental information for
over 10,000 adults from the 1988-1994 National Health and Nutrition
Examination Survey (NHANES III) were utilized. When radiographs
are not available for comparison, these large data sets allow for a means
to perform an empirical test that quantifies the relative strength of an
antemortem dental chart that matches the dental health pattern observed
223

on an unidentified set of remains. For example, does a person with
occlusal restorations on all lower molars and antemortem extractions of
all first premolars have a relatively infrequent pattern that can be used as
the basis for identification or is this a commonly observed pattern that is
not overly discriminating? These results can be used to quantify the
“rareness” of an observed dental pattern in the general population, and,
in turn, potentially strengthen dental identifications based solely on
dental charts.
Forensic Odontology, Dental Identification, DMFT
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A Cold Case/Still Frozen

Barry E. Lipton, DDS*, 11200 Seminole Boulevard, Suite 108, Largo,
FL; Mardi J. Aronoff, DDS, 22350 Wick Road., Taylor, MI; and Philip
J. Levine, DDS, 6202 North 9th. Avenue, #1-B, Pensacola, FL
After attending this presentation, the participant will understand:
1) The national statistics involving missing persons and unknown
remains, with specific data related to this problem within the State of
Florida; 2) How information is placed into the NCIC System and the
problems associated with inaccurate information; and 3) A case study: A
cold case involving a missing teenager and the exhumation of a Jane
Doe, buried for almost 19 years.
In this country, there are approximately 98,550 missing persons on
record in the National Crime Information Center database (as of June 5,
2001), and only 4% of these missing persons have supplemental dental
records included in their files. The number of missing persons fluctuates
each day as some persons are located and others become missing.
Florida accounts for 5,554 of these missing persons (adults and
children).
Nationally, there are 4,688 listed as unidentified in the NCIC database,
of which 90% are adults. Of the close to 5,000 unidentified, only 756
have dental information. In the State of Florida there are over 423
remains of unknowns that have been entered into the NCIC system, of
which 260 have dental records included in their file.
Case Study/A Statistic: On Monday May 7th. 2001, Detectives
from the Pasco County Sheriff’s Office contacted me, asking if I would
assist in reviewing dental information related to a teenager who had been
missing for almost 19 years. They had reason to believe that the remains
of a Jane Doe, buried in a neighboring County in 1983, may be those of
their missing teenager. A review of the 1979 dental x-rays and chart for
the missing teenage and the NCIC form that was submitted for her,
showed inaccurate entries on the NCIC form submitted. Some similarities were noted when comparing the dental records of the missing
teenager and the charted postmortem (1982) remains of the unknown.
Dental x-rays, postmortem dental report and NCIC information for the
unknown were not available for review, as they were lost. Several inconsistencies were noted in the initial comparison of the limited records
available; however, the Sheriff’s Department elected to proceed with an
exhumation of the unknown female on June 13, 2001.
On June 13, 2001, the unknown from Manetee County was
exhumed. The skull and dental structures were separated from the
remains, re-examined, re-charted and x-rayed. A significant finding
during the re-autopsy was that teeth originally reported as not present
during the 1982 autopsy, were found among the remains. One of which,
the Maxillary Left Central Incisor, had a unique pin retained porcelain
restoration, previously uncharted.
This presentation will review the results of the dental comparison
of the postmortem records with the dental evidence of the missing
teenager, the problems associated with inaccurate dental charting, NCIC
submissions, lack of proper dental records and radiographs, and
problems when duplicate copies of the original dental findings and
reports are not maintained.
Missing/Unidentified, Dental Records, Exhumation
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Orthodontic Clues in
Forensic Identification

Glen A. Smith, DDS, MS*, 7373 Emerald Street, Boise, ID
Attendees will gain an orthodontist’s perspective on forensic
identification. The presentation will provide a systematic approach to
evaluating orthodontic appliance, pre and post-treatment records, and
residual evidence of past orthodontic treatment.
Forensic odontologists will find it increasingly necessary to apply
their knowledge of orthodontics to the identification of human remains
in the future. There are over 10,000 orthodontists in the United States. It
is estimated that this group of specialists add 170 new cases per doctor
per year. General Dentists add to this pool as well. At any given time,
two to three million individuals in the United States are in the process of
active orthodontic treatment, and tens of millions of individuals in the
United States are carrying evidence of prior orthodontic care in their
mouths. Forensic odontologists need to be able to identify the clues that
are present in the active and past orthodontic patient. A systematic
approach to classifying orthodontic appliances is useful when working
on dental identifications where the deceased is still wearing orthodontic
appliances. Specific identification of the appliance or appliance system
is always the goal, but is not always possible. Treatment techniques and
styles vary widely among practitioners and lead to the use of many different types of appliances. Competition for orthodontic supply dollars
has created a multitude of manufacturers producing variations of the
same basic product, and makes it difficult to identify them individually.
The first step in classifying an orthodontic appliance is to determine
if it is a passive or an active appliance. Passive appliances are made to
hold one or more teeth in a relatively stationary position, and may be
designed to allow other teeth to grow or drift into more favorable positions. Active appliances are designed primarily for orthopedic (bony) or
orthodontic (tooth) change. Both passive and active appliances can next
be classified into either fixed or removable appliances. Fixed appliances
are cemented to the teeth, while removable appliances are typically held
in place with metal clasps or by close adaptation of plastic to the
contours of the teeth. These appliances can be all metal, all plastic, or a
combination of both. The most common active-fixed-orthodontic
appliance system is called “braces” by the layman. Individual attachments to the teeth are designed as bands or brackets. Bands encircle the
tooth and brackets are bonded to the facial or lingual surface. Begg and
Edgewise are the two most common treatment approaches. Edgewise is
by far the most commonly used system, but exists in two fairly evenly
divided camps with slots in either .01 8” or .022”. There are two types
of bracket design for holding the arch wire into the bracket slot. An open
faced bracket that uses elastic modules or wire ties for ligation is the
most common. Self-ligating brackets have a gate integrated into the
bracket design that clamps down over the wire to hold it in place.
So-called prescription brackets began taking over the market in the
1980’s. Tip and torque are built into the appliance by the way the slot is
positioned within the bracket. A full set of twenty-eight brackets can
include twenty-eight individual bracket designs, each with its own
unique characteristics of size, shape, tip and torque. Multiple variations
of tip and torque can exist for any one manufacturer’s style of bracket.
Bracket materials are another way to classify the appliance and include
stainless steel, monocrystaline and polycrystaline porcelain, titaniuim,
gold plated, plastic composites, and others.
Orthodontic records are an excellent source of antemortem information. These might include pretreatment, progress, and post treatment
records comprised of chartings, models, photographs, and radiographs
(panoramic, lateral and PA cephalometrics, bitewings, periapicals, tomograms, submentovertex, and other films). Evidence of prior orthodontic
treatment may remain for the remainder of an individual’s life. Some
enamel decalcification patterns are pathoneumonic for past treatment
with orthodontic brackets. Root resorption is a common side effect of
* Presenting Author

treatment. Removal of orthodontic appliances can leave clues in the
form of incomplete adhesive removal; and, in tool marks left in enamel,
from adhesive clean up.
Human Identification, Orthodontics, Orthodontic Appliances
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Effect of Image File Compression
on Cross Covariance Correlation
for Postmortem Identification

Diane J. Flint, DDS*, United States Air Force, 11718 Enchanted
Sunset, San Antonio, TX; Marea White, DDS, Dental School, The
University of Texas Health Science Center, 7703 Floyd Curl Drive,
San Antonio, TX; William S. Moore, DDS, MS, The University of Texas
Health Science Center, Dental School, 7898 Greyhawk Avenue, San
Antonio, TX; Marden E. Alder, DDS, MS, David R. Senn, DDS, and S.
Brent Dove, DDS, MS, The University of Texas Health Science Center,
Dental School., 7703 Floyd Curl Drive, San Antonio, TX
The goal of this research project is to present research findings on
the effect of image file compression on cross covariance correlation
method for dental postmortem identification.
Results of a follow-up study on the original work performed at the
Center for Education and Research in Forensics (CERF) in San Antonio,
Texas to develop a new objective method for dental postmortem identification will be presented.
Current methods of dental postmortem identification are based on
subjective comparisons of antemortem dental radiographs and postmortem radiographs produced by the forensic odontologist. Points of
similarity or concordance are evaluated between the two sets of
radiographs. Ultimately the identification is based on the number of
points of similarity and the level of confidence of the forensic
odontologist that the postmortem radiographic image represents the
same individual as that of the antemortem record.
Recently a more objective method of identification has been developed
based on cross covariance correlation of antemortem and postmortem
digital dental radiographs. Dental radiographs are first converted to
digital images and the resultant postmortem digital image is compared
with the antemortem digital image using digital image processing and a
cross covariance correlation method. This computer-based method was
presented at this meeting last year. The method showed perfect
discrimination between similar and identical samples.
In order to facilitate transmission of digital dental radiographs over
the Internet, image compression techniques are commonly applied. It is
therefore necessary to determine the effect of image compression on the
cross covariance correlation identification method.
Twenty digital periapical radiographs from the previous study were
used as the sample. The sample was composed of two digital images of
ten human hemi-mandibles with similar anatomic detail. One image
from each of the hemi-mandibles was selected as the postmortem record;
one image from each of the ten hem-mandibles served as the antemortem
image for identification. The Joint Photographic Engineers Group or
JPEG compression technique, based on a discrete cosine transform, and
the new JPEG2000 technique, based on a wavelet transform, were used
as compression schemes. The image chosen as the antemortem record
was compressed at four different JPEG compression ratios (1:5, 1:10,
1:25, 1:50) and five JPEG 2000 ratios (1:5, 1:10, 1:25, 1:50, 1:100).
Subsequently, each image was registered to the postmortem image and
the cross covariance correlation determined for each comparison.
Cross covariance correlation (CCC) for similar images compressed
with the JPEG method ranged from 0.898 – 0.993 while non-similar
images ranged from 0.002 – 0.828. CCC for similar images compressed
with the JPEG2000 method ranged from 0.862 – 0.993 while nonsimilar images ranged from 0.003 – 0.836. Using a threshold CCC value
of 0.840, correct identification was determined with 100% accuracy.
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These results suggest that neither the JPEG nor JPEG2000 compression
algorithms affect the cross covariance correlation method of identification. Even at compression ratios of 50 to 1 no significant change was
demonstrated. These findings support the use of image compression for
the transmission of antemortem dental radiographic images via the
Internet for forensic identification.
Image Similarity, Computer-Assisted Identification, Registered
Images
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Digital Dental Radiography in Forensic
Dental Identification: Benefits and
Pitfalls With the Schick CDR System

Bruce A. Schrader, DDS*, University of Texas Health Science Center
San Antonio, Center for Education and Research in Forensics (CERF),
Austin PD, Travis County, ME, 4319 James Casey, Suite 100, Austin,
TX; David R. Senn, DDS, and Marden E. Alder, DDS, MS, Center for
Education and Research in Forensics (CERF), University of Texas
Health Science Center at San Antonio, Dental School, 7703 Floyd Curl
Drive, San Antonio, TX
The goals of this research project are: 1) To review the scientific
literature relating to digital radiography and the Schick CDR System;
2) To review specimen and sensor orientation problems and pitfalls in
forensic dental examinations; and 3) To understand the limitations and
the advantages of the Schick CDR System.
Background: For proper dental identification forensic dentists must
have a thorough understanding of the radiographic techniques currently
available to the dental community.
Advances in computer technology have opened new possibilities in
recent years to the dental community with the advent of “filmless”
radiography. The use of digital radiography in dentistry is a practice that
all dentists should understand. It is likely that dental identifications by
forensic dentists will involve digital images in either the antemortem or
the postmortem records.
The Computed Dental Radiography (CDR) System from Schick
Technologies, Inc. utilizes a digital CCD sensor. The available sensors
are attached to the computer by a cable and are approximately the size
of number 0, 1 and 2 dental analog film radiographs. The operator may
then adjust the stored computer image by changing the contrast and
brightness, the orientation of a captured image, zooming, measuring
distances, colorizing, performing positive/negative enhancement,
placing notes on the radiograph and importing and exporting images for
evaluation.
With analog systems, film manufacturers provide a “dimple”
system, which assists in the proper orientation of the film packet. With
the CDR System an inverted pixel area marks the orientation of the
sensor. With consistent orientation of the film packet or sensor, an
examiner can determine the orientation of an antemortem specimen in an
analog or a digital film. Improper orientation of the sensor in the CDR
System produces flipped and inverted images that can be produced
either in the clinical environment or in a postmortem situation. This is a
direct result of the template selected in the CDR software and sensor
positioning relative to the object. The CDR System requires the user to
identify the image being captured prior to taking the radiograph. If this
is function is not performed the resulting image will be disoriented both
vertically and horizontally.
Materials and Methods: A radiopaque three-dimensional object
with a distinctive configuration was embedded in an acrylic block. The
block provided a means to rotate and invert the object for radiographic
analysis. The Schick CDR software was used to capture radiographic
images of the object as it was rotated and inverted around its axes. The
resulting images were then compared to display the possible hazards
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encountered with digital imaging. Postmortem and clinical examples of
images produced by the Schick CDR system were also used to exemplify
the possible manipulation to a digital radiograph that could lead to
identification difficulties in forensic settings.
Results: This study displays some of the possible pitfalls of using
a digital system for radiography. There can be complications with
radiographic interpretation with this system if the object specimen is not
properly oriented to the sensor or if necessary allowances are not made
to reorient the image. If these factors are not addressed when using the
CDR system, errors in identification of the specimen are possible. With
a fragmented postmortem specimen, it is possible to orient the specimen
in many planes in reference to the film or digital sensor surface. Thus,
it is important for the forensic odontologist to properly orient the
fragments in the same fashion as would be done in a living nonfragmented specimen to eliminate possible errors in radiographic
interpretation. In practical use, the forensic odontologist is not always
able to stabilize the specimen in the proper clinical orientation. In these
situations, the sensor may be placed in “incorrect” clinical orientation to
allow image capture without sensor cable interference. It is then
necessary to assure that the appropriate steps are taken to reorient the
resulting digital image to the proper clinical orientation.
Conclusions: Radiographic interpretative problems arise in
analyzing digital images that are not viewed from the original data file.
The original file provides the user with a history of any changes that
have been made to the original image. In forensic examinations, the
postmortem specimen may not be available for follow-up radiographic
examination. It is, therefore, essential to ensure that the images collected
at the forensic dental examination are made correctly the first time. A
major advantage of digital imaging over analog imaging is the minimal
amount of time required to produce excellent digital images versus the
time required to produce analog images. A major disadvantage of a
digital system is the initial expense involved. Additional advantages,
disadvantages, and cautions will be discussed.
Forensic Odontology, Digital Dental Radiography, Dental
Identification
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The Missing and Unidentified:
How Can We Utilize the NCIC System?

Lillian A. Nawrocki, MA, DDS*, 21 Laura Court, Mount. Sinai, NY;
Cynthia Brzozowski, DMD*, 66 Covert Avenue, Stewart Manor, NY;
and B. Kalman Friedman, DDS, Chief Consultant in Forensic
Odontology, Suffolk County Medical Examiner, 42 Greene Street,
Amityville, NY
The goal of this research project is to educate all agencies of the
important role dentistry should play in the successful use of NCIC
Missing and Unidentified Programs.
In 1983, as mandated by Congress, the Unidentified Person Files
were added to the Missing Children Act of 1982 The National Crime
Information Center’s (NCIC) Missing and Unidentified Program was
established to assist and facilitate, on a nationwide level, the identification of deceased individuals.
The task of positive identification would be accomplished by the
comparison of post mortem data to the unique physical characteristics
including dental, DNA, fingerprinting and blood of those reported
missing persons. All antemortem and postmortem data collected by
ME/Coroners and investigative agencies would be filed on standardized
forms. A centralized state agency would enter forms into a computerized
program. Subsequently, the state would send this information to the
NCIC which acts as the national repository for all missing and unidentified persons information. Reporting and filing of this information is
mandatory for all states.
* Presenting Author

In 1990, Congress appropriated 17 million dollars for
implementing changes that would improve the comparison process of
antemortem and postmortem data. Since 1993, many forensic experts
(Bell, Haglund, Silver, Cardoza, et al.) have written and spoken about
the NCIC system problems and have suggested changes to the protocol
to rectify those shortcomings. Finally, in 1998, a task force was
sponsored by the FBI’s CJIS Division. This task force included forensic
odontologists, forensic anthropologists and medical examiners whose
mission would be to review the NCIC protocol for collecting and
entering missing unidentified person data. The goal was to ultimately
suggest changes that would improve the accuracy of the system leading
to increased identification on a nationwide scale.
In November 1999, both the Senate and the House of
Representatives passed Jennifer’s Law which was signed by President
Clinton in 2000. The law appropriated 2 million dollars per fiscal year
for state grants to improve the reporting of unidentified and missing
persons for the years 2000 through 2002. Eligibility requirements for
receipt of these grants include “state compliance with guidelines established by the Department of Justice for the NCIC Missing and
Unidentified Person File including dental records, DNA reports, X-rays
and fingerprints if available. While these grants are a step forward in
supplementing inadequate state resources, many state agencies are not
even aware that these monies are available from the federal government.
Over the past six years, as Forensic Odontologists for Suffolk
County Medical Examiner’s Office, NY, we have reviewed, through the
NCIC System, hundreds of missing person reports as possible matches
to our unidentified ME cases. We have never been able to make a
positive identification based on dental data we have submitted or
received. The most common problems we encounter are:
1. completely excluded or incorrectly charted antemortem-dental
data, fingerprint, DNA and blood type;
2. incorrectly entered postmortem dental information;
3. the absence of other useful antemortem or postmortem information
such as fingerprint availability or blood typing on the Missing and
Unidentified record printouts; and
4. no preliminary screening to exclude obvious mismatches when
matching by basic physical characteristics e.g., sex, hair, race, eye
color.
With specific examples, we plan to illustrate these common
problems which have frustrated forensic odontologist, medical examiners and other law enforcement agencies for the past ten years.
The purpose of this poster session is not to criticize the NCIC
program, but rather the manner in which it has been used. We wish to
encourage the forensic odontologist and other professionals to utilize the
system correctly. Only when the user community understands the need
for accurate and complete data entry (antemortem and postmortem) can
we begin to improve the nationwide use of the NCIC Missing and
Unidentified Program.
NCIC, Missing/Unidentified Persons, Jennifer’s Law
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The Use of Amalgam Power and Calcium
Hydroxide to Recreate a Radiopaque
Image of a Lost Dental Restoration

Calvin Y. Shiroma, DMD*, Central Identification Laboratory, 310
Woschester Avenue, Hickam Air Force Base, Honolulu, HI
The goals of this research project are to present a method of using
malgam powder (radiopaque material) and calcium hydroxide
(radiopaque material and transport medium for the amalgam powder) to
recreate a radiopaque image on a tooth that has lost a dental restoration.

* Presenting Author

This radiopaque image may now be used as a comparison medium with
any available antemortem dental radiographs.
This poster will present a technique that may be used by the odontologist to help assist in visualizing a radiopaque image of a dental
restoration that has been lost. This recreated image may now be used as
a medium for comparison with antemortem radiographs of the suspected
individual.
The dental radiograph is an extremely important comparison tool in
the identification process of recovered remains. A radiograph of a single
dental filling may show enough characterization in its radiographic
silhouette to confer uniqueness. A positive dental identification is
established when the concordance between antemortem and postmortem
data confers uniqueness and there are no incompatible inconsistencies.
A problem exists when a restoration from a tooth is displaced (either
antemortem or postmortem) resulting in the loss of the radiopaque
comparison shape required for identification of the dental remains.
When a dentist prepares a tooth for a restoration, multiple factors
will determine the result of the preparation: size/shape of tooth,
size/shape and location of the caries, and resistance and retention form.
Since all teeth exhibit a unique silhouette that can be used for
radiographic comparison, the floor of a dental restoration preparation
will also create a unique feature that could possibly be used as a comparative feature.
The materials used in this technique include amalgam powder,
calcium hydroxide pulp capping paste, mixing pad, ballpoint applicator
dental instrument, water, a fine tipped paintbrush, dental explorer, a
dental carving instrument (Tanner #5) and a standard dental x-ray
machine.
Extracted teeth with an existing restoration were selected for the
illustration of this technique. Infectious control procedures were
maintained while handling all freshly extracted teeth. Extracted teeth
were disinfected by their placement in 5.25% sodium hypochlorite for
ten minutes then rinsed in distilled water. Teeth were then stored in
distilled water. All teeth were radiographed and photographed. All
radiographs were produced on a digital radiography unit at 10 mA, 70
kVp for 6/60 second and a charged coupled device sensor. Restorations
were then removed with a high speed dental hand piece being careful not
to disrupt the floor and walls of the preparation.
Amalgam powder is carefully added to the floor of the preparation
by using a small amount of water and a fine paintbrush. By completely
covering the floor of the preparation, the clinician will help recreate the
internal contours of the preparation. Amalgam powder can then be
added to a mixture of calcium hydroxide base and powder until a
uniform color is observed. This combination can then be placed in the
cavity preparation. The working time for calcium hydroxide is approximately two to three minutes. If it is determined that an inadequate
amount of calcium hydroxide/amalgam powder has been used, an
additional increment can be added to the “provisional restoration.”
Upon the complete set of the amalgam powder/calcium hydroxide
restoration, a dental carving instrument is used to recontour the external
shape of the restoration.
The “provisionally” restored tooth is radiographed and compared to
the pre-operative radiographs. External recontouring (addition or
removal of the amalgam powder/calcium hydroxide mixture) of the
“provisional restoration” can now be determined by the radiographic
difference between the post-operative and pre-operative radiographs.
This technique is presented in a case report. In this case, the
radiopaque restoration technique was instrumental in the identification
of the remains of a U.S. service-member lost in an aircraft crash in
Vietnam.
Odontologist, Postmortem Dental Restoration Loss, Radiographic
Analysis
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The Kimmerle Anomaly (Ponticulus
Posticus) of the Atlas Vertebrae and
Its Utility in Forensic Identification

Christopher G. Fielding, DDS, MS*, United States Army Central
Identification Laboratory, 310 Worchester Avenue, Hickam Air Force
Base, Honolulu, HI
The goal of this research project is to familiarize the forensic community with frequently unrecognized anomaly of the atlas vertebrae (C1)
and its potential use in forensic identifications.
Kimmerle’s anomaly, the eponymous designation named after the
German radiologist who is first credited with its description in the medical
literature in 1930, is also found in the literature referred to under a variety
of terms to include: “ponticulus posticus,” “arcuate foramen,” “posterior
atlantoid foramen,” and “posterior bridging of the atlas.” This anatomical
variation is thought to represent an anomalous ossification of the posterior
portion of the atlanto-occiptal ligament forming a bridge or partial bridge
over the sulcus through which transverses the vertebral artery and the suboccipital nerve. On dry specimens, a complete Kimmerle’s anomaly is seen
as a smooth osseous bridge or ponticle over the vertebral artery groove of
the atlas connecting the posterior superior margin of the superior articular
facet with the posterior lateral mass of the atlas forming a distinct foramen.
While the reported incidence of partial bridging is somewhat more
frequent, the incidence of complete bridging in the general population
reaches 15% in studies utilizing both lateral cephalometric radiographs
and/or dry specimens. When presenting in a unilateral fashion, no predominant siding has been identified and a bilateral presentation is not
uncommon. A slight male predilection has been reported in cases involving
complete bridging. Studies involving racial variation have shown a slightly
higher incidence of complete bridging in African Americans.
The etiology of Kimmerle’s anomaly has been somewhat enigmatic.
Studies have shown a tendency of complete bridging with increasing age,
suggesting that Kimmerle’s anomaly is the result of a degenerative process
similar to osteophyte formation. Other studies, however, have shown that
bridging with complete foramen formation can occur in children and adolescents with a similar frequency reported for adult subjects suggesting a
congenital variation. Investigations into a possible familial nature of the
Kimmerle’s anomaly have shown that it is likely inherited as a Mendelian
autosomal dominant trait with variable penetrance. Others have suggested
that this anomaly is a remnant manifestation of an occipital vertebrae or a
vestigial, atavistic, feature as it is commonly encountered in primates and
other lower vertebrates.
The presence of complete bridging with or without persistent
narrowing of the resultant foramen can, in some cases, restrict free
movement of the vertebral artery. In such cases, especially during cervical
flexion and extension, compression and traction of the vertebral artery and
suboccipital nerve may ensue. These phenomena have been implicated in
a variety of ischemic and pain syndromes of the head and neck to include
transient vertebrobasilar insufficiency, chronic upper cervical syndrome,
and Barre-Lieou syndrome. Kimmerle’s anomaly has been recognized in
chiropractice as a contraindication to high velocity manipulation of the
cervical spine and, therefore, the presence of (or failure to recognize) this
anomaly associated with the atlas vertebrae may have import in certain
medico-legal settings.
The atlas vertebrae, as well as other components of the cervical spine,
are well delineated on lateral cephalometric radiographs. Practicing orthodontists as well as oral and maxillofacial surgeons who commonly utilize
this imaging study as an adjunct to treatment planning are in a unique
position, within the dental profession, to appreciate this anomaly and may
possess the only available antemortem records for comparison purposes.
The recognition of this anomaly alone might be helpful as an exclusionary
tool in forensic identification. The presence of this anomaly may also
provide evidence in support of an identification and or help in the segregation of commingled remains.
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A forensic case is presented whereby the finding of a Kimmerle’s
anomaly on postmortem examination was correlated to an antemortem
imaging study allowing for additional support for an identification for
which traditional dental radiographs were not made available.
Radiology, Forensic Identification, Atlas Vertebrae
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King Air Burst Into Flames at BNA Airport

J. Michael Cisneros, DDS*, Michael P. Tabor, DDS, Fran Wheatley, MS,
and Bruce Levy, MD, Chief Medical Examiner, Davidson County & State
of Tennessee, 4660 Trousdale Drive, Nashville, TN
The goal of this research project is provide the forensic community
with information and techniques used by a forensic odontologist to make a
positive identification of remains from severely burned aviation victims.
On January 21, 2001, at 3:13 p.m. central standard time, a Beach
BEF90, N17AE, lost right engine power shortly after liftoff from Runway
2 Center at Nashville International Airport in Nashville, Tennessee. The
King Air was operated by a private pilot, Michael Andrew Pitney, age 44,
under the provisions of Title 14 CFR Part 91, and instrument flight rules.
Visual meteorological conditions prevailed and an IFR flight plan was filed
for the cross-country flight to Waukesha, Wisconsin. According to the
Nashville controller, shortly after takeoff at less that two hundred
feet-above the ground, the pilot reported an engine failure and requested to
return to the airport. The tower controller cleared the pilot to land on any
runway and notified airport crash and fire rescue personnel. The controller
saw the airplane in a right turn, descending, and observed the airplane level
its wings just prior to impact with the tops of trees by Runway 20 Left.
On scene examination of the wreckage found the airplane upright,
with the cockpit and cabin destroyed by the post crash fire. Part of the right
outboard wing was found in a tree about 196 feet from the main wreckage.
The tail was separated from the cockpit. John Doe 1, MEC 0 1-225, was
lying prone on the ground near the back and to the right of the tail section.
John Doe 1 had suffered from bums over his entire head and body. Hair and
clothing had burned away. John Doe 2, NEC 0 1-226, was located to the
right of the cockpit area, supine with his head pointing toward the plane.
Extensive charring was present anteriorly and the deceased internal organs
were partially revealed, external at abdomen. John Doe 3, MEC 01-227,
was found seated in the right seat of the cockpit. John Doe 3 suffered
extensive burning and charring over the entire head and body.
Officer William Dave Hodge, Nashville Airport Police K-9 unit 393,
was first on the scene, seconds after the crash, and observed the fire. Officer
Hodge observed Michael Pickney walking out of the woods, wearing only
a necktie, underwear and shoes. His clothes had been burned off. Officer
Hodge stated that victim said, “I killed three people.” The fire and rescue
personnel arrived on the scene and foamed the plane and fuel soaked area.
Michael Pickney was life flighted to Vanderbilt Medical Center with 85%
of his body burned. He arrived at VUMC still conscious and told doctors to
tell his family that he loved them. Michael Pickney died a week later at
VUMC from complications.
The twin turboprop was owned and operated by Amprite Electric Co.,
Inc. The people on board the King Air were Michael Pickney, CEO, Robert
Lowrance, Jr., Treasurer, Gary Finney, Vice-President, and Edward Peach,
Vice-President.
The antemortem dental records were obtained by the Davidson
County Medical Examiner’s Office on the three burned victims.
Postmortem radiographs were taken on John Doe 1, 2, and 3 at the Forensic
Science Center. By comparing the antemortem and postmortem dental
charting, all three John Does were identified with reasonable medical
certainty.
Radiology, Dental, Identification

* Presenting Author

F16

Mass Disaster and Forensic
Odontology Protocol

Claude Laborier, DDS, PhD*, National Expert, 16 Rue de Montchapet,
Dijon, France; Charles Georget, DDS, PhD, Honnour Président
Association Française d’Identification Odontologique, 5, Rue Voltaire,
Amboise, France; Charles Danjard, DDS, Membre Association
Française d’Identification Odontologique, Institut Medico - Legal
(Grenoble), and Guy Collett, DDS, PhD, Secrétaire Général de
l’Association Française d’Identification Odontologique, Paris, France
The goal of this research project is to explain the procedures
followed by the Association Française d’Identification Odontologique
for identify bodies in large disasters.
This team wants the intervention of several forensic odontologists
for search of dental or denture fragments on the site. Trained dentists
best carry out searches of this nature.
In the mortuary, two dentists examine each cadaver.
Systematically, jaws are removed and photographed. The team prefers
the photography to be carried out by a dentist photographer.
Then, jaws are cleaned and the postmortem dental record is made.
Additional information from dental radiographs and dental panoramic
tomographies or studies, such as age assessment, sex determination, or
still specialized studies such as DNA analysis, are made if needed.
Postmortem and antemortem records are compared and the report is
written when the positive identification is certain.
The dental report is distinguished from the medical examiner’s
report.
Forensic Odontology, Mass Disaster, Identification
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Forensic Application of ComputerBased Image Analysis for
Postmortem Identification

Paula C. Brumit, DDS*, Center for Education and Research in
Forensics, 103 East Beltline Road, Suite H, Cedar Hill, TX; David R.
Senn, DDS, and S. Brent Dove, DDS, MS, Center for Education and
Research in Forensics (C.ERF), University of Texas Health Science
Center, 7703 Floyd Curl Drive, San Antonio, TX
A computer-based image analysis system will be presented to aid in
postmortem identification. The system provides an objective estimate of
image similarity by first registering the postmortem and antemortem
digital images and subsequently performing a cross covariance
correlation between the two registered images.
Current methods of dental radiographic postmortem identification
are based on subjective comparisons of antemortem radiographs and
postmortem radiographs produced by the forensic odontologist. Points
of similarity or concordance are evaluated between the two sets of
radiographs. Ultimately the identification is based on the number of
points of similarity and the level of confidence of the odontologist that
the postmortem radiographic image represents the same individual as
that of the antemortem record.
In a previous laboratory study presented at the AAFS Meeting in
2001, a computer-based digital imaging method provided perfect
discrimination between the same specimen and different specimens
regardless of the projection geometry used to acquire the images. A
clinical study was performed to verify the accuracy of this method for
postmortem identification.
Forty-seven dental records were selected from the University of
Texas Dental School at San Antonio Outpatient Clinic. Inclusion criteria
consisted of a minimum of two 20-exposure full mouth series taken over
at least a three-year period. Posterior periapical films (8) and two

* Presenting Author

anterior periapical films from each full mouth series were digitized using
an Epson Expression 1600 Professional flatbed scanner with transparency adapter. All x-ray films were digitized at 400 dpi (63.5 micron
pixels) and 8 bit (256) gray levels. Patient information was redacted for
patient confidentiality and a random patient number assigned to each set
of digital images. Images from the same anatomical area (right maxillary
molar, right maxillary premolar, left maxillary premolar, left maxillary
molar, right mandibular molar, right mandibular premolar, left
mandibular premolar, left mandibular molar, right maxillary lateral
incisor, and mandibular central incisors) were grouped for analysis. A
single image was selected randomly from each group to serve as the
postmortem image and all other images in the group served as potential
matching antemortem images. The image taken of the same individual at
another date was the matching antemortem image in each group. The
investigator performing all registration procedures and analysis was
blinded as to the correct identity by assigning each image a coded
number. This procedure was repeated three times for each group by randomly selecting another postmortem image. All image registration and
analysis was performed on an Intel Pentium III personal computer using
UTHSCSA ImageTool version 2.0 software. UTHSCSA ImageTool was
developed at the University of Texas Health Science Center at San
Antonio, Department of Dental Diagnostic Science and is available via
the World Wide Web at http://ddsdx.uthscsa.edu. The mean cross
covariance correlation for images of the same individuals and those from
different individuals was calculated. Analysis of variance was used to
determine if there was a significant difference between the two groups.
This would indicate the ability of the method to correctly identify the
matching antemortem record in a clinically relevant setting.
Preliminary results demonstrated that images from the same individual had a cross covariance correlation of 0.915 – 0.989, whereas,
images that were from different individuals ranged between 0.108 –
0.797. Using a threshold of 0.840, correct postmortem identification
could be made. This new method may provide the most objective and
reliable method for postmortem identification using dental radiographic
images. It may also be useful in cases with no dental restorations and
minimal distinctive anatomical features.
Postmortem Identification, Image Similarity, Radiography
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The Use of Quantitative Light-Induced
Fluorescence (QLF) for the Detection
of Composite Restorations in Dental
Identifications

Iain A. Pretty, BDS, MSc*, The University of Liverpool, Clinical
Dental Sciences, The Edwards Building,Daulby Street, Liverpool,
England; Phillip W. Smith, BDS, MDS, PhD, The University of
Mancheste; and Susan M. Higham, BSc, PhD, The University of
Liverpool, England
The goals of this research project are to become familiar with a) the
use of light sources for the detection of composite (white) restorations in
teeth, b) the effectiveness of this procedure versus normal visual identification, and c) the possible applications of QLF for the determination of
composite material brand.
Introduction: Quantitative Light-Induced Fluorescence (QLF,
Inspektor Research Systems, NL) is a new dental instrument (see below)
for the assessment of dental caries (both enamel and root), tooth
whitening, plaque, and secondary decay adjacent to restorations. Dental
enamel will auto-fluoresce under certain conditions, and dental materials
placed within enamel will either fluoresce more or less. Using the
system, dental composites are easily visualized against enamel.
Composite materials can be difficult to detect during forensic dental
examinations for identification purposes. With the increased use of

228

these materials, the detection of these restorations is likely to be become
increasingly important. The purpose of this investigation is to determine
if QLF increases the detection rate of composite materials on smooth
surfaces versus normal white light visualization in an in vitro study.

Methodology: Twenty previously extracted human premolars were
selected. Each was free of caries, stain and enamel defects on both
buccal and lingual surfaces. Each tooth was gently pumiced and abraded
with wet-and-dry paper to remove soft tissue remnants. The teeth were
then randomly allocated to one of two groups: a) restored and b) unrestored. Each of the teeth in the restored section was further randomly
allocated to one of two restorative materials, Dyract (a compomer) and
Spectrum (a composite). A single drill hole was placed on either the
buccal or lingual surface, and then the cavity was restored (following the
manufacturer’s instructions) with the selected material. Each of the
twenty premolars was photographed using a mega pixel digital camera
on a copy stand. Each premolar was also subjected to a QLF
examination and the resultant image saved to PC. The images were then
collated and arranged on two A4 pages; one of the white light images,
the other of the QLF images. Each tooth was sequentially numbered.
The sheets were distributed to ten dentists who were asked to indicate
which teeth they believed were restored. Further to this, the images were
presented on a website (www.forensicdentistryonline.com) and viewers
were asked to indicate their assessment of whether the teeth were
restored.
Statistics: The data were entered into the PEPI statistical package
and the Kappa agreement scores calculated for agreement with the
known gold standard (restored/not restored).
Results: The results available at this time relate to the data
collected from the ten dentists in the initial study; data from the website
study will be presented. Agreement using the white light images was
moderate, while the agreement between the QLF images was
considerable.
Conclusions: QLF could be used as a reliable tool for the
identification of composite restorations in dental identifications, both in
single and multiple fatality incidents.
Odontology, Human Identification, White Fillings
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The Effectiveness of “Digital” Dental
Radiographs for Human Identification

Iain A. Pretty, BDS, MSc*, The University of Liverpool, Clinical
Dental Sciences, The Edwards Building, Daulby Street, Liverpool,
England; David Sweet, DMD, PhD, Bureau of Legal Dentistry,
146 – 2355 East Hall, Vancouver, British Columbia, Canada; and
Bruce R. Rothwell, DDS, MDS, University of Washington, Restorative
Dentistry, Box 357456, Seattle, WA
Following this presentation, the attendee will be familiar with a) the
accuracy of “digital” radiographic comparisons, b) the intra-and interexaminer agreement of such comparisons, c) the effect of training and
experience on these values, and d) the use of the World Wide Web in
Ondontological Research.
In the era of Daubert and other judicial rulings, it is imperative that
forensic scientists are able to support their methodologies in Court through
effective, empirical research. The need to present accuracy data and errorrates for techniques in odontology presents a particular dilemma, as there
has been little research in this area. Two authors of this current study (IAP,
DS) have published data on bite mark accuracy, and the current
investigation continues this work by examining dental radiographic
identifications.
Methodology: Ten identification cases were selected from the case
files of the authors. The identifications in each case had been achieved
using dental means, and then confirmed using alternate methods. Seven
of the ten cases were positive identifications, three were exclusions,
representing 70% prevalence. The radiographs were scanned into a computer and then edited. In some cases, to increase difficulty, certain
radiographs were removed. All radiographs were orientated correctly.
The completed cases were compressed using the JPEG algorithm and the
cases were presented to examiners via a bespoke website
(www.bobble.uklinux.net). Each case had four possible responses based
upon the ABFO Identification guidelines: Positive, Possible, Insufficient
Evidence, and Exclusion. These were selected using a drop-down menu.
Participants were invited to participate via e-mails and advertising on
forensic websites. Each participant was asked for brief demographic
details and to complete the exercise twice following a one-month “washout” period. The identification cases were re-ordered for the second
attempt. Participants were contacted by e-mail to remind them to revisit
the site for their second attempt.
Statistics: The data were analysed using PEPE statistical software
using an ROC methodology. Individual sensitivities and specificities for
each of the four conclusion levels and the area under the curve (AUC)
were calculated. Mean scores were calculated. Intra- and inter-examiner
agreement was determined using the Kappa statistic.
Results: The data available at this time relate to 60 individuals who
have completed their first attempt. The participants included Diplomates
(12%), AAFS members (42%) and ASFO members (78%). The mean
number of identifications completed was 170 (±478). The mean AUC was
96.2%, with all but two participants scoring significantly better (p=0.05)
than 50% (chance). Kappa indicated that the mean agreement between
examiners (inter) was substantial (0.82). Intra-examiner agreement will be
presented. Mean specificities and sensitivities for each conclusion
level were:
Conclusion
4 – Exclusion
3 – Insufficient evidence
2 – Possible identification
1 – Positive identification

Mean sensitivity (SD)
100 (±0)
100 (±3)
89.4 (±10.1)
34.6 (±12.8)

Mean specificity (SD)
0 (±0)
65.3 (±2.3)
68.2 (±16.5)
100 (±0)

Conclusions: The available data suggests that (digital) dental
radiographs present a reliable, accurate, and robust method for human identification. Substantial agreement between examiners indicates that the
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technique is objective and the specificity and sensitivity scores are in-line
with many other forensic tests. Initial examination reveals that experience
and training have no significant (p=0.05) effect on identification performance in this study. The World Wide Web presents a fast and economical
method for involving odontologists in research projects.
Odontology, Accuracy, Human Identification
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Evaluation of a Digital Watermarking
Software Applied to Digital Dental
Radiographs

Manon Paquette, DMD*, Dental Diagnostic Science Resident, and
Marden E. Alder, DDS, MS, Center for Education and Research in
Forensics, University of Texas Health Science Center at San Antonio
Dental School, 7703 Floyd Curl Drive, Mail Code 7919, San Antonio, TX
This presentation will evaluate the application of a digital watermarking software to ensure the integrity of digitized dental radiographs.
Dental radiographs constitute important evidence in forensic
dentistry. They are used in the evaluation of the age and racial affinity of
victims. Restorations, extractions and anatomic structures can be used to
compare ante-mortem and post-mortem dental radiographs. With the
increased availability and demand for digital imaging systems, digitized
dental radiographs are becoming a part of the evidence a forensic
odontologist must evaluate. Potential medico-legal implications of digitized dental radiographs have been the subject of discussion in the literature. Digital and digitized conventional radiographs can be enhanced for
contrast and brightness thus improving the diagnostic outcome. However,
these radiographs can easily be modified through numerous photo-retouch
or bitmap processing software, leading to falsification of evidence to the
advantage of one or other party in a medico-legal case. Additionally, alternating could impact the comparison of ante-mortem and post-mortem
dental radiographs.
Background: A digital watermark is an added signature to a digital
or digitized image to offer proof of authenticity or integrity. These marks
may be visible or invisible. Invisible watermarks are embedded in a way
that they can be seen by a computer but remain imperceptible to the human
eye. Yet they are durable and provide images with a persistent identity.
The VeriData digital watermarking software (Signum Technologies) is
purported to be a powerful solution to ensure high levels of integrity of
digitized still images. The software has found many applications in fields
such as scenes-of-crime recording, law-enforcement, accident investigation and medical imaging to identify and confirm the integrity of
original material. It provides a unique solution to the problem of data
authentication, enabling in the case of digital images subsequent modifications to be checked down to pixel level. To our knowledge this software
has not been applied to digital dental radiographs.
Method: Six companies were identified as actively involved in the
development of digital watermarking software of still images through a
search on the World Wide Web. The software was chosen for convenience
and for its known application to medical imaging. The VeriData digital
watermarking software version 2.20 was downloaded on an IBM Aptiva
personal computer (AMD K6-2 3D processor, 450 MHz, 96 MB RAM, 8
GIG) directly from the Signum Technologies web site for a 30-day trial
period. Two panoramic dental radiographs were digitized using the Epson
Expression 1600 Professional Series flatbed scanner with a transparency
unit. The software allowed for direct acquisition of the dental images from
the scanner. Dental images could also be retrieved from other existing
folders in the computer. Once images were acquired, they were saved as
Tagged Image Files (TIFF). Each radiograph was embedded with a visible
or invisible watermark and saved as master images. These master images
were given an image identifier and validated. The image were then altered
using Adobe® Photoshop® 5.0 LE and revalidated for images changes.
* Presenting Author

Result: The digital watermarking software is easy to use and only
minimal training is needed. Once a watermark is embedded, it can only
be revealed and decoded by the detection software. During the validation
process, the software “remembered” the appearance of the dental image
and highlighted changes that were made to the image at a later date or
time. This is accomplished by incorporating a secure algorithm making
hacking impractical. Differences between the master and altered images
appeared as a cross-hatched area on the altered image. The visible
watermark and validation information are permanent and cannot be
removed from an image once it has been applied. This software supports
8 and 12-bit RGB TIFF images, 8 and 12-bit greyscale TIFF and JPEG
(JFIF) images. Some differences in the results may occur and are to be
expected since the evaluation of the software is still underway. Theses
differences will be projected and explained. Also advantages and disadvantages will be discussed.
Conclusion: the use of a digital watermarking software to “tag”
digital dental radiographs is an effective way of overcoming the problem
of image data integrity and authenticity, especially when they are used as
evidence and subject to judicial or ethical scrutiny. The software used in
this project enabled us to easily identify tampered digitized dental
radiographs.
Digital Watermarking, Digital Image Manipulation, Forensic
Dentistry
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Computerized Incisal Edge Tracing
Using Different Dental Stone Colors

Kasie Nam, BS*, Edwin T. Parks, DMD, and G. Eckert, Indiana
University School of Dentistry, 1121 West Michigan Street, Room 8110,
Indianapolis, IN
The attendee will gain the knowledge on how the use of different
color dental stone affects computerized incisal edge tracing for bite mark
analysis.
There are numerous types of dental stone with different colors that
can be utilized to make dental casts for bite mark analysis. This study
was conducted to examine the effect of using dental stones of different
on incisal edge tracing for bite mark analysis utilizing Adobe®
Photoshop® 5.0.
Bite mark analysis has become a valuable tool when evaluating
injuries caused by the teeth. Despite the fact that experts who argue that
human error is unavoidable when the images are manually traced
criticize conventional bite mark analysis technique, most conventional
bite mark analysis techniques have not incorporated available computer
technology. Recently Drs. Johansen and Bowers introduced a specific
technique for analyzing bite evidence using a computerized tracing of
incisal edges. Their technique utilizes a flat bed scanner to capture the
image of a dental model and a specific tool to outline the incisal edges
of the teeth. The purpose of this investigation is to determine if the color
of stone in the dental cast affects the ability to scan the model and outline
the incisal edges of the teeth.
Ten sets of impressions were each poured in dental stones of five
different colors according to manufacturers’ directions: yellow (buff
stone), white (orthodontic plaster), pink (silky rock), green (die stone),
and blue (die stone). These models were scanned on a UMAX Power
Look 2000® Scanner at 600 dpi and captured as a JPEG image. The
incisal edges of incisors, canines, and first premolars were selected using
the “Magic Wand” tool found in Adobe® PhotoShop® 5.0 with a pixel
tolerance of 18. This tracing was repeated ten times for each set and
each color of model. Then each subsequent tracing was subtracted from
the original tracing. The mean and standard deviation of the histogram
of the subtraction was compared using analysis of variance (ANOVA) at
a p<0.05.
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Analysis of the data indicates that the color of the stone does not
significantly affect the accuracy of the incisal edge tracing (p=0.15).
However, when each color was compared, some differences were noted.
White stone demonstrated the smallest standard deviation, compared to
blue, pink, green, and yellow. However, this finding may be misleading
due to the difficulty in tracing white incisal edges against a white
background. Differences in standard deviation (SD) and mean squared
error (MSE) were noted with blue demonstrating significantly higher SD
and MSE than the other colors. White demonstrated significantly lower
SD and MSE. Green and yellow were not different from one another and
demonstrated low SD and MSE. No significant differences were noted
in repeated tracings (p=0.71) suggesting that tracings made utilizing the
“Magic Wand” tool are repeatable.
The increased prominence of bite mark evidence and the rigor with
which it is evaluated make it imperative that the most accurate materials
and techniques are used when collecting evidence. The results of this
investigation indicate that green and yellow stone allow accurate
scanning of dental models and that the “Magic Wand” tool provides
reproducible tracings of incisal edges.
Bite Mark, Color, Analysis
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Standardization, Automation, and Database
Creation for Age Determination Reports

James M. Lewis, DMD*, 577 Hughes Road, Madison, AL; and David
R. Senn, DDS, and Marden E. Alder, DDS, MS, Center for Education
and Research in Forensic (CERF), University Texas Health Science
Center San Antonio Dental School., 7703 Floyd Curl Drive, San
Antonio, TX
The goals of this research project are: 1) To review the scientific
literature for information relating to adolescent age estimation from
radiographic evaluation of 3rd molar development; 2) To understand the
need for standardization and automation of the age determination
reports; and 3) To propose an automated means to create a database and
standardized report approved by an ABFO sub-committee.
Background: Radiographic evaluation of third molar development
has been widely used in estimating the chronological age of adolescents.
In 1993, Harry H. Mincer, DDS, PhD, DABFO, et al., performed a study
for the American Board of Forensic Odontology (ABFO) using the eight
stages of crown and root formation to score third molar development
proposed by Demirjian in 1973. This study resulted in the development
of mean ages, standard deviations, and the empirical probabilities of an
individual attaining at least 18 years of age for stages D through H based
upon the residing arch of the third molar and the subject’s sex. Although
the subjects studied included 80% Caucasoid, 19% Negroid, and 1%
“other” or “unspecified,” the data produced are only significant for the
Caucasoid. However, George G. Scott, Jr., DDS, et al. presented a paper
entitled “Third Molar Development as an Estimator of Chronologic Age
in Hispanics” to the AAFS in 1999 which demonstrated that 3rd molar
development is variable and not linear. The study also showed that the
data for age determination developed by Mincer was not significantly
different for Hispanics in the 16 to 18 year age range. Further studies
are needed to examine the accuracy of the statistical method used and to
develop data on other races. With no other statistical data available, all
individuals are currently evaluated based upon the Caucasian statistics.
Determining whether an individual has attained his/her eighteenth
birthday has great significance in our legal system. Of particular interest
to the field of forensic odontology is the Immigration and Naturalization
Service’s request for estimation of the age and evaluation of the
empirical probability of an individual being at least 18 years of age. At
the request of the Immigration and Naturalization Service, a committee
was formed to establish uniformity in reporting age determination
results during last ABFO meeting (Seattle, 2001). The goal of standard231

izing the report is to provide clarity in the report’s interpretation by the
reader. Further consideration should also be given to computer
automation of the statistical data generated by the radiographic evaluation of third molars staging as well as report generation. This would
result in eliminating inadvertent error in calculating the statistical data,
simplify and expedite the process, while generating a uniform report.
Furthermore, computer automation will provide a means of archiving the
generated database on each individual.
Methods: A Microsoft Access (Microsoft Corp., USA) based pilot
computer program, C.E.R.F. Age Determination Program, has been
developed. The program archives data for age determination cases
cataloging the case number, individual’s name, race, sex, profile and
portrait photographs, stated date of birth, and panoramic radiograph.
After entering the estimated development stage of the 3rd molars
present, the average mean age of the individual, the average age range to
two standard deviations, and the average empirical probability of the
individual having attained his/her18th birthday is calculated. The
program will then generate a report to the referring agency in accordance
with the ABFO guidelines. Report editing is available for reports
requiring supplemental information.
The C.E.R.F. Age Determination Program was tested to (1) verify
ease of use and (2) establish the amount of time saved by using the
program versus performing the calculations by hand and writing a
report. A teenager who demonstrated basic computer skills was shown
how to enter data into the program. He was then given the relevant data
for eight (8) age determination cases and asked to enter the information
into the database and print a report for each. Simultaneously, a forensic
odontologist took the same data and performed by hand the calculations
to determine the average mean age, standard deviation, age ranges to two
standard deviations, and empirical probability that the subject was at
least eighteen years of age. The odontologist then wrote a standardized
report for each of the eight cases.
Results: The information was entered error free and without complication by the teenager taking on average, seven minutes to enter the
data for each case and print out a completed report. The odontologist
averaged forty minutes to perform the calculations and generate the
same report by hand. A trained odontologist generated the same work
product as the teenager using the C.E.R.F. Age Determination Program
in six and one-half minutes.
Conclusions: The C.E.R.F. Age Determination Program provides a
user friendly means to archive age determination case data, performs
error-free age and probability calculations and generates template
reports. The program expedites the process and thus reduces the odontologist’s time required to complete an age determination case.
Forensic Odontology, Age Determination, 3rd Molar Development
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Reliability and Validity of Eight
Dental Age Estimation Methods for
Adults Used in Forensic Odontology

Helena Soomer, DDS*, Department of Forensic Medicine, University
of Helsinki, PO Box 40 (Kytosuontie 11), Helsinki, Finland
The goal of this research project is to evaluate the reliability and
validity of eight published dental age estimation methods that may aid in
victim identification.
Age estimation is a critical part in the forensic identification of
unknown persons and living persons who cannot provide acceptable
identification documents. In these cases forensic odontologists can
estimate age based on the person’s dental condition. The simplest
estimates are based upon clinical experience without using formal
methods. Formal methods of calculation based on morphometric measurements and amino acid racemization have also been developed.

* Presenting Author

Morphometric measurements offer formal methods based on
mathematical regression models. However, they have not always been
subsequently validated in an independent material set or formally compared to each other. One notable exception was a study in 1980 by
Solheim (Solheim, 1980). He evaluated five formal calculation methods
vs. visual age estimation. Solheim found that Johanson’s method
(Johanson 1971) and visual estimation were the best. This paper updates
this work by evaluating Johanson’s method, the best morphometric
method Solheim previously found, together with five newly developed
morphometric methods. One of these is Lamendin’s method, which is
timely because of its recent use in Kosovo (Lamendin 1992). The paper
also evaluates Bang’s intact and sectioned methods (less accurate than
Johanson’s method in Solheim’s earlier study but easy to apply in the
field) for a total of eight methods. The study also indicates which methods
are appropriate for teeth in situ (e.g., living individuals), for extracted teeth
that can be sectioned, and for teeth that cannot be destructively evaluated,
such as anthropological materials.
Materials and Methods: Twenty Caucasian teeth, intact or with
superficial fillings and taken from 10 females and 10 males (ranging in age
from 14 to 95 years), were selected for this study. Two teeth were selected
from each tooth group, such as upper first incisors, with the exception that
molars were excluded. The dental practitioners provided the reason for
extraction (e.g., periodontal disease, denture, orthodontic, forensic
autopsy).
Eight dental age estimation methods were chosen for this study
according to the rationale described above:
1. Johanson’s method for sectioned teeth (Johanson 1971).
Six variables were chosen and seven assessment scores given in the
Johanson’s method. The variables included: attrition, secondary
dentin, periodontal recession, cementum apposition, root resorption
and root translucency. Only one formula was computed for all
types of teeth.
2. Kvaal and Solheim’s (Kvaal 1994) first formula is for extracted but
intact teeth. The following variables were measured in their
formula:
1. Length of the apical translucent zone (measured in mm,
according to Bang’s method (Bang 1970).
2. Extent of the periodontal retraction measured on the mesial root
surface (mm).
3. Ratios between the width of the pulp and root at the cementoenamel (CE) junction and at the midroot level measured on
dental radiographs.
4. Ratio between the length of the pulp and root measured on
dental radiographs.
The authors had calculated individual formulas for each tooth group.
3. Kvaal and Solheim’s (Kvaal 1994) second formula is for intact
teeth in the oral environment. The formula includes all the
variables above except for the length of the apical translucent zone
of the root. Again, each tooth group has a separate formula.
4. Solheim’s method for intact teeth (Solheim 1994—in Norwegian).
The formulas included eight variables: two color estimates, two
periodontal recession measures, two attrition measures, crown
length and sex. Separate formulas were created for each type of
teeth.
5. Solheim’s method for sectioned teeth (Solheim 1993). Solheim
used 14 different variables and had separate formulas for each type
of tooth.
6. Lamendin’s method for intact teeth (Lamendin 1992). The formula
includes two variables: the height of periodontal attachment from
the CE junction and the root translucency. Only one formula was
computed for all types of teeth.
7. Bang’s method for intact teeth. Bang and Ramm (Bang 1970)
created a method that is solely based on the length of apical translucency zone. Two separate formulas were computed; one if the
translucency was less than 9 mm and another if it was more than
9 mm. Every tooth had its own formula.
* Presenting Author

8. Bang’s method for sectioned teeth (Bang 1970). Bang used only
one variable, translucency, but computed separate formulas for
each individual tooth.
Results: Method accuracy is a measure of reliability: how close a
result comes to the true value. Method precision is a measure of repeatability: how good confidence one may have in the estimated result. These
two measures were therefore assessed as key outcomes. The method
accuracy was determined using statistical measures of central tendency,
namely, the means of the Age Errors for each method. Method precision
was described by the standard error (SE) of the mean. These results are
shown in Figure 1.

Figure 1. The mean Age Error and its standard error (SE) associated with the five
intact and three sectioned methods. (I) = method for intact teeth; (S) = method
for sectioned teeth.

The next analysis compared the mean age errors in order to
determine whether or not the methods’ accuracy differed significantly.
An ANOVA and Fisher’s PLSD post-hoc analysis (t-tests) were used to
compare the mean Age Errors for each of the 28 possible pairs of
methods (e.g., Bang intact vs. Lamendin). Given the present data,
Fisher’s method indicated that the critical significant difference needed
in the present analysis to distinguish two methods from one another was
at least 7.922 years. The results of the analysis showed that the Kvaal
intact 1 and 2 methods were significantly different from all of other
methods they were paired with (p values ranging from .0001 to .0498
and mean Age Error differences exceeding 7.922 years), except when
tested in comparison with Solheim’s intact method (p = .1587, mean difference = -5.680 years). The present data also showed that the remaining
methods were not significantly different from one another (p = NS, error
difference > 7.922 years) when compared pairwise, with the exception
of Bang’s intact method vs. Solheim’s intact method (p = .0132, error
difference = 10.055 years).
Method accuracy and precision is an important criterion when
selecting a forensic method. However, in addition to the accuracy and
precision, the author assessed the methods’ simplicity (“ease of use”),
including requirements for tooth preparation and special equipment,
such as X-ray machine or stereomicroscope (Table 1).
Table 1. Criteria for selecting an age estimation method in forensic odontology.
Method

Kvaal 1

Accuracy
(mean Age
Error)*
Low

Precision Ease of Use** Tooth
(Standard
Preparation
Error)*
Low
Moderate
Extraction

Kvaal 2

Low

Low

Moderate

None

Bang’s Int
Solheim’s Int

Moderate
High

Low
Moderate

High
Moderate

Extraction
None

Lamendin Int
Johanson Sect
Bang’s Sect
Solheim’s Sect

High
High
High
High

Low
High
Moderate
High

High
Moderate
Moderate
Moderate

Extraction
Sectioning
Sectioning
Sectioning

Measuring
Equipment***
Dental X-ray
Stereomicroscope
Dental X-ray
Stereomicroscope
Standard
Stereomicroscope
Truebite©
color scale
Standard
Stereomicroscope
Standard
Stereomicroscope
Truebite© color
scale
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* The smaller the Age Error and Standard Error the higher the method’s
Accuracy and Precision.
** “Ease of use” relates to the minimum number of measurements and formulas
required per method.
*** “Standard equipment” includes a measuring caliper and a constant light
source.

Discussion: When performing age estimation, accuracy and precision are of utmost importance. As Figure 1 graphically demonstrates,
the present data indicate that the sectioned methods have a trend (albeit
nonsignificant by an ANOVA done on method type, sectioned vs. intact)
towards higher accuracy and precision (mean = -.139, SD = 6.98) as
compared to intact methods (mean = -2.682, SD = 16.308). This trend
might be because direct measurements on sectioned teeth, such as the
amount of secondary dentin, are more precise than measurements taken
on intact teeth or indirectly from dental radiographs.
The ANOVA and Fisher’s PLSD t-testing data show the two Kvaal
methods both significantly underestimated true age (Figure 1). They
also exhibited high variability and low precision in the present materials.
Kvaal’s original data gave significantly better regression coefficients for
the premolar teeth and to maxillary vs. mandibular teeth (Kvaal, 1994).
The relatively small size of the present study (20 teeth) did not permit a
subgroup analysis by tooth type, which might have given better results
for the Kvaal methods in maxillary or premolar teeth. Therefore, dentists who are analyzing premolar teeth may wish to select Kvaal’s
method, since it gave regression coefficients in the range of 0.9 for upper
premolar teeth.
Another reason to select Kvaal’s second method, or Solehim’s
intact method, is that only these two are applicable to the study of intact
teeth in living persons of unknown age, such as war refugees or immigrants without documents. On the other hand, if extracted teeth are
available, the data indicate that the forensic scientist can choose a better
method. For example, one might choose either Solheim’s sectioned
method or Johanson’s sectioned method in this case. Both offer high
accuracy (low mean Age Error) and high precision (high reproducibility
and a narrow confidence limit). Fieldwork also imposes unique limitations. In the case of mass fieldwork in primitive conditions, such as a
mass grave or battlefield, Lamendin’s or Bang’s intact method would
have an advantage in not requiring a stereomicroscope, a special color
scale nor tooth sectioning. In addition, sometimes one must perform age
estimates on materials in anthropological collections. In these cases,
there may be restrictions on sectioning or the use of other destructive
methods. In these cases, high quality measuring equipment is likely to
be available, and one might then reasonably select Solheim’s intact
method.
In all cases, the forensic scientist must remember the inherent
imprecision and variability associated with age estimation measurements. Each age estimation method is based on a linear regression with
associated confidence intervals. However, the formula only yields the
predicted “population mean,” in essence, the expected mean for repeated
measurements on similarly aged teeth. For an individual tooth, often the
focus of a forensic investigation, one must remember to include the
method’s standard error or confidence interval (plus or minus 1.96 SE)
as part of the age estimate, e.g., “the tooth is 50 years old by Solheim’s
intact method, with an expected standard deviation of 11.5 years.”
In conclusion, each presented dental age estimation method provides a different combination of accuracy, precision, procedure, and
requires different equipment. The forensic odontologists should
evaluate each age estimation case and, in addition to their visual age
assessment, chose a method that would best serve their particular case,
keeping in mind that accuracy and precision are the main requirements.
Finally, it is important not only to generate methods for age estimation
but also independently to test their reliability using independent data and
examiners.
Acknowledgements: The author would like to thank Dr. Tore
Solheim of University of Oslo, Department of Oral Pathology, Section
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equipment, and consultation for this project. The Research Council of
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Where Are We From? Using
Bioarcheology to Determine an
Indivual’s Residence⎯The Sequel!

Jerry Minsky, DDS*, 5557 East Santa Ana Canyon Road, #103-188,
Anaheim, CA
After attending the presentation, the participant will have: 1) a
review and understanding of bioarcheology as it applies to forensic
odontology; 2) a review of methods used in bioarcheology to analyze the
isotopes found in teeth; 3) results of isotopic analysis of teeth; and 4) an
opportunity to make conclusions regarding the teeth analyzed and their
posssible use as a forensic technique.
This program will review and expand upon the initial presentation of
bioarcheology in forensics as presented at the Annual Meeting of the
AAFS in Seattle, WA in February 2001.
Bioarcheology is used the analyze the chemical components of hard
tissue (teeth and bone). The chemicals are stable over time and therefore
offer a permanent record for archeologists to study. These chemicals are
carbon, oxygen, nitrogen and strontium. The isotopes of these chemicals
reveal information about an animal’s diet, health, disease and residences.
Teeth develop in a predictable chronological order. As they develop,
the forming enamel has carbon, oxygen, nitrogen and strontium deposited
as isotopes of these elements. Food uptake provides these elements. Since
food comes from local and distant sources, inferences and even firm conclusions can be made as to where the food and water originated from,
hence, where a person may have lived. As new teeth develop and people
move, the isotopes deposited in their enamel changes. As a result, a
pattern of movement can be established for a person. This was the premise
of the prior year’s presentation.
In ancient archeological samples analyzed, the technique of isotope
analysis is valuable in determining residence and movement since the
samples are stable and unaffected by modern travel, import and export of
food. This year’s presentation will show the results of the isotopes present
in teeth. The information will be used to determine if the premise of
analyzing a person’s isotopes found in his/her teeth in serial order of
development can be used for modern forensic investigation to assist in
tracing a person’s residences and movement.
Bioarcheology, Isotopes, Identification
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Marketing Forensic Odontology–
Educating the Public

Bruce R. Wiley, BS, DMD*, Big Horn County Sheriff’s Department,
337 Greybull Avenue, Greybull, WY
The goal of this research project is to present the fundamentals of a
training seminar being instituted in the state of Wyoming. This seminar is
being offered in each county to educate health care professionals, law
enforcement officers, and social workers in the recognition of bite marks
as a component of a crime.
Case example: Susie and Mark had been living together for a few
short weeks. They decided to go out this particular evening. Mark
apparently had a bit too much to drink, as was often the case. They went
back to their apartment where Susie reported she was tired and went to
bed. Mark followed and did not accept her rejections to his advances.
Mark forced himself upon Susie. Not only was she sexually abused; she
was also reportedly slapped and bitten. The emotional trauma she endured
was tremendous.
Law enforcement officers were summoned, along with a representative of C.A.R.E.S. (the domestic violence and sexual assault task force).
Following a “thorough investigation” by the police, it was concluded that
no crime had been committed. Later, the C.A.R.E.S. representative overheard one of the officers say, “It was consensual sex. She probably
deserved what she got.”
Many social workers have admitted that they have witnessed what
they thought might have been bite marks following domestic disputes.
Yet, the forensic odontologists are not being utilized.
It was decided to plan a seminar to educate lay people regarding the
recognition of bite marks. The plan is to market forensic dentistry by educating those people who might come in contact with a bite mark case. This
would include sexual abuse, child abuse, and elderly abuse. The course
will be offered to law enforcement officers, health care professionals
(physicians, dentists, chiropractors, nurses, ambulance attendants), psychologists, coroners, social workers, and C.A.R.E.S. representatives. The
seminar is planned for either single counties in the more populated areas
or multiple counties in the more rural regions.
Continuing education credit is made available through the various
organizations (POST training, American Medical Association, Academy
of General Dentistry, local and national psychological, nursing, and social
work associations).
The agenda of the workshop is as follows:
I. Introductory remarks: Discussion of the American Academy of
Forensic Sciences and the American Society of Forensic
Odontology. Explanation regarding the role of the forensic odontologist in law enforcement and mass disasters.
II. History of forensic dentistry: Ancient anecdotal evidence of
“forensic dentistry” up through recent famous cases.
III. Human identification: Explanation of the procedures used to
identify humans through their antemortem and post-mortem dental
records. This includes everything from the identification confirmation of a single decedent, to the unknown body, to the multiple
casualties of a mass disaster.
IV. Pattern injuries: Many law enforcement officers are familiar with
this topic. However, it is quite often new material for the majority
of attendees.
V. Bite marks as pattern injuries: The main emphasis is recognition of
a possible bite mark, especially in the abuse cases.
VI. Classifications of bite mark severity: Case presentations including
the component injuries and variations of the prototypical bite
marks. In this manner, those attending the seminar are introduced
to more examples than just the stereotypical double arch bite mark.
VII. Statistics: Data regarding the incidence of biting in sexual abuse,
child abuse, and abuse of the elderly. Statistics regarding location
of bites in the various circumstances.

* Presenting Author

VIII.Bite mark workup: Case presentation including use of the
computer for production of overlays.
IX. Protocol: Handling/documentation of the bite mark following the
commission of an alleged crime. Also, the types of cases in which
the forensic odontologist should be summoned.
X. Homicide case example: A college coed was brutally bitten three
times on the inside of her left thigh and once on her left shoulder
before she was slain. The murderer was arrested and confessed to
the killing. A health care professional from the area commented
after the arrest, “There were a lot of girls who have been to my
office who told me that he had bitten them.”
It is with the highest hopes that this type of educational seminar will
aid in identifying abuse victims and possibly save a life in the future.
Bite Mark, Bite Mark Recognition, Abuse
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Mass Fatality Incident Training of
Dental Identification: Applying the
Gould Technique

Warren D. Tewes, DDS, MS*, University of Maryland Dental School,
666 West Baltimore Street, Baltimore, MD
The goals of this research project are to promote the techniques,
modifications, evaluations, and outcomes used for a new mass-disaster
training workshop course.
This paper will discuss the application of Dr. George Gould’s
publication, “Graphic Mock Victims: A New Approach to Mass Disaster
Training Programs” (Forensic Odontology News, ASFO, vol. 19, no.
1.) as a method to teach dental identification for a Mass Fatality Incident
(MFI). Its objective is the establishment and preparedness of mass
fatality teams, familiar and practiced with protocol and colleagues, in
local jurisdictions across the country.
With volunteers from his district dental society, Dr. Gould
conducted his program in four 4-hour sessions including topics and
participation workshops for a) recovery methods, b) ante-mortem
records analysis and construction, c) postmortem jaw fragment
chartings, d) the comparison process, and e) tabulation of results.
A condensed version of Dr. Gould’s program was presented in April
2001 at the University of Maryland Dental School in two 2-hour
sessions. This introductory program in mass fatality dental identification
was limited to second semester senior dental students. Prior to the first
session, the nine enrolled dental students viewed the Discovery
Channel’s presentation of “Inside the Disaster Mortuary Operations
Response Team - DMORT.”
During the first session, an overview of forensic odontology
techniques was presented concentrating on MFI recovery methods,
computer coding protocol, and DMORT. In particular, guidance to
continuing education in forensic odontology was emphasized.
Sensitivity to human remains and attention to accuracy were detailed in
a slide presentation from past MFI’s. At the conclusion of the first
session, the three dental teams, each composed of three senior students,
were given a set of seven, mock ante-mortem victim records. Their
assignment for the second session was to meet as a team and complete a
construction of seven current ante-mortem charts from the initial examination charting and treatment progress notes, which were issued. The
mock records included some intentional flaws representing mistakes
frequently encountered in an actual MFI. Examples were tooth number
errors, various numbering systems, left side/right side reversals, and
filing errors due to similarly named patients/victims.
In Dr. Gould’s terms, “Graphic Mock Victims” were constructed by
first photocopying the correct ante-mortem dental charts. To simulate
lifetime dental care, treatment procedures were added to this nextgeneration of photocopies, mimicking treatment rendered after
diagnostic films and initial examination charting. The Gould method
was modified to include both clinical & radiographic information on the
chart of each mock victim.
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Continuing his technique, jaw fragmentation was simulated by
cutting, and therein, converting these next-generation postmortem charts
into unknown jaw fragments and each labeled with a cryptic number for
faculty tracking. For preservation and reuse of the graphic mock jaw
fragments, all were laminated.
At the second session, the post-mortem laminated chart segments,
simulating jaw fragments, were scattered in a classroom of 100 fixed and
numbered amphitheater seats. The 3-member teams recovered the
graphic jaw fragments, documenting grid locations, and charting the
post-mortem data using computer-sorting codes. Due to the small
number of “victims”, comparisons of the ante-mortem and post-mortem
data were completed manually.
During this Senior Mini-Course, the students were successfully
able to identify the mock victims, discriminate the flawed ante-mortem
data, and recognize fragments that made no contribution to dental identification (i.e., jaw segments with no restorations or abnormalities). The
program received enthusiastic endorsements from the students who hope
to continue their forensic education and training after graduation.
All elements of Dr. Gould’s program, as applied at the University
of Maryland, were found to be effective and easy to perform. As the
latter fulfills the objectives, this program should be used in MFI training.
Time, however, allocated for the program was evaluated as inadequate
and an increase has been approved for the next academic year. Offering
this program in the dental school setting has served to raise awareness
among all dental students about the need for forensic dental teams and
continued training in a small group environment. Regarding this
awareness, it was interesting to note that, of the 20 Senior Mini-Courses
offered in the basic and clinical sciences, this workshop course was the
first to fill registration capacity, on the first day of enrollment.
Mass Fatality Incident, Training, Odontology

F27

The Crash of LOT Flight 007:
Victim Identification

Robert B. Brannon, DDS, MSD*, Oral and Maxillofacial Pathology
Department, Louisiana State University School of Dentistry, 1100
Florida Avenue, New Orleans, LA; and William M. Morlang, DDS,
Oral Pathology Department, Louisiana State University School of
Dentistry, 9317 Gloxinia Drive, San Antonio, TX
The objective of this paper is to chronicle the contribution of
dentistry to the identification of victims of one of the most significant
aircraft tragedies involving American athletes—the March 1980 crash of
a Soviet-made Ilyushim 62 Polish jetliner, which resulted in the deaths
of 31 Americans, including a 22-member U.S. amateur boxing team.
The crash of LOT Airlines flight 007 near Okecie Airport in
Warsaw, Poland, on March 14, 1980, took the lives of 77 passengers and
10 crewmembers and, at the time, was the worst air crash in Poland’s
history. The deaths of the 14 American boxers rank as the second worst
foreign air tragedy involving American athletes. The loss was especially
devastating to the American amateur boxing ranks because many were
contenders for the U. S. Olympic team. The Ilyushin 62 exploded on its
approach to the airport as a result of an engine-component failure and
crashed and burned in an embankment and 40-foot-deep moat surrounding an old military fortification that was 950 meters from the
approach end of the runway. The literature has no reports of participation
of the Armed Forces Institute of Pathology (AFIP) identification team in
this mass disaster. Therefore, this presentation will discuss the valuable
role that dentistry played in the investigation and identification process
with emphasis on the unique problems encountered and lessons learned.
At the request of the Polish government, the U. S. State Department
directed an AFIP and Federal Bureau of Investigation forensic identification team to Warsaw, Poland, to aid in the identification of the
Americans who perished in the disaster. The U. S. State Department
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directed the AFIP Oral Pathology Department to assemble a six-member
dental response team and to deploy within 24 hours. To accomplish
dental identification, a U. S. Air Force dental team composed of four
dentists and two dental technicians was assembled.
The nature of the crash and strict constraints that the government
imposed caused a myriad of unusual and frustrating problems for the
U.S. identification team. Authorities would not allow the U.S. team to
inspect all of the remains. In fact, the dental team was allowed to
examine only 34 victims. Of the 31 American passengers, 30 were
positively identified. Dental, fingerprint, and anthropologic methods of
identification were used whenever possible, but visual recognition and
personal effects had to be relied on heavily to assist in the identification.
Dental means identified a total of 11 (37%) of the 30 identified victims.
Dental comparison was the only means of positive identification for
eight (27%). Dental plus visual (2 victims) and dental plus fingerprints
and visual (1 victim) accounted for three positive identifications or 30%.
Dental findings were supportive in one positively identified victim.
Fingerprint comparison was the most successful with 13 (43%)
identifications.
The authorities also placed strict time constraints on the U. S.
identification team, insisting it complete its identification efforts in a
limited amount of time. Other problems that directly affected the AFIP
dental team were poor identification-center facilities, extremely cold
temperatures in the morgue, an inability to process dental radiographs on
site, an inability to have complete control over chain of custody, and
minimal time allowed in the ID center. Preparedness played a key role in
the team prevailing over many of the unexpected problems and was
directly responsible for the success that the dental team experienced.
This presentation will review the dental-team organization and
methodology and problems that the team encountered including the
lessons that it learned. The experience gained in this mass disaster has
significantly enhanced the AFIP dental team’s knowledge and ability to
prepare for and work under adverse conditions and circumstances when
it is deployed to disasters outside of the United States.
Dental Identification, Mass-Disaster Investigation, Sports
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The Sharon Reynolds Case

Robert B.J. Dorion, BSc, DDS*, Place Ville-Marie, Suite 1521,
Montreal, Quebec, Canada
The goals of this research project are to categorize the differences
between stab wounds and canine bite mark. Patterning on clothing,
blood smears, skin, avulsed tissue and bone will be shown and
discussed. The results of two autopsies will be reviewed and the forensic
evidence addressed. Expert witness opinions and their legal ramifications will be reviewed.
On June 12, 1997 seven-year-old Sharon Ann Reynolds was found
dead and mutilated in her basement. Her mother, Louise Reynolds, was
charged with second-degree murder and denied bail.
A dentist was consulted and arrived at the conclusion that the marks
on the body “are completely inconsistent with dog bite marks be they
either domestic or wild.”
The pathologist summarized his findings and testified at the
preliminary hearing as follows. There were:
a. Multiple cutaneous abrasions and contusions,
b. Exsanguination,and
c. Excision of the scalp.
These findings attributed the cause of death to more than eighty
stab wounds created by scissors and/or knives.
The prosecution halted judicial proceedings in 1999 pending the results
of a second autopsy ordered by the coroner and consented to an application for bail for Louise Reynolds. As part of her condition for release
to a halfway house, she was permitted no contact with her surviving four
children or any of the witnesses in the case.
* Presenting Author

Sharon Reynolds’ body was exhumed and another pathologist performed a second autopsy on July 13, 1999. Present at the autopsy were
the original prosecution pathologist and odontologist and the defense
counterparts. The second pathologist concluded, “a dog was responsible
for at least some of the injuries sustained by the decedent, and the possibility that a weapon was also involved in the infliction of injuries is not
excluded by this second post-mortem examination.”
The prosecution consulted many other experts before the scheduled
trial of February 7, 2001 including fiber expert, botanist, animal behaviorist and anthropologist.
The prosecution dropped the charge against Louise Reynolds on
January 25, 2001. “The Crown no longer has proof that this death was
caused by stab wounds and therefore no longer has a reasonable prospect
of conviction.”
Louise had spent almost four years awaiting trial. The following
week a seven million dollar lawsuit was launched against the original
pathologist, the odontologist, the law enforcement agency, and the prosecutor’s office for malicious prosecution, false imprisonment, and gross
negligence.

result is that an inordinate amount of time is spent trying to recover evidence that could have been documented properly in the first place. In order
to avoid this dilemma, one of two things should be done: 1) personnel who
will conduct the analysis should document the evidence; 2) personnel who
document the evidence should be trained in proper photographic techniques
based on the needs of the analyst. Although modem technologies have
provided us with the ability to overcome some problems related to quality
of evidence, in my opinion, this is not meant to be a substitute for proper
evidentiary documentation. Image enhancement should be used to increase
the quality of evidence that can stand on its own, not to prop up evidence
that would “fall on its face” otherwise. We must recognize that the use of
techniques like image enhancement introduce another variable into our
analysis. If our goal is to minimize variables as much as possible, then we
must determine whether the benefit of using this technique outweighs the
risk of introducing another variable into our analysis. In either case, proper
initial documentation of evidence should minimize subsequent disagreements about the quality of the evidence used in bite mark analysis.
Examples of common mistakes in photography of patterned injuries on skin
will be demonstrated.

Bite Mark Recognition, Stab Wounds, Clothing

Bite Mark Analysis, Patterned Injury Documentation, Photographic
Techniques
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Proper Patterned Injury Documentation...
The Key to Accurate Bite Mark Analysis

Thomas J. David, DDS*, 13 Corporate Square, Suite 105, Atlanta, GA
The importance of proper photographic documentation of patterned
injuries will be emphasized as the key factor controlling accuracy in bite
mark analysis.
As a general rule, the strength of an opinion in bite mark analysis is
controlled by two key factors - the uniqueness of the dentition and the
amount of detail in the bite mark. While accurate documentation of a
suspect’s dentition is usually not difficult, the same cannot always be said
for accurate documentation of a patterned injury such as a bite mark. In
fact, it is often the central issue of disagreement among experts in bite mark
investigations. There are many methods of documentation of patterned
injuries on skin such as photography, tissue excision, tissue transillumination, impressions of three-dimensional characteristics and scanning
electron microscopy. Despite the many methods of documentation that
exist, photography remains the principal method of documentation of
patterned injuries on skin. Therefore, for the purpose of this presentation,
only photography will be considered when discussing documentation of
bite marks and other patterned injuries. Optimal patterned injury documentation is important not only as a factor that controls an opinion in bite mark
analysis, but in some cases it can make the difference in the determination
of whether a patterned injury is indeed a bite mark. Although subjectivity
cannot be eliminated as a variable in bite mark analysis, it is important to
minimize this factor as much as possible. Within the context of sound
science, procedures that reduce subjectivity or increase objectivity should
be emphasized. Certain factors that introduce subjectivity into patterned
injury documentation can be controlled while others cannot. For instance,
postural distortion of patterned injuries on skin surfaces such as breasts and
buttocks cannot be controlled. On the other hand, photographic distortion
of patterned injuries on skin can be controlled by means of proper photographic techniques. Therefore, the use of proper photographic techniques
when documenting patterned injuries on skin is critical to the accuracy of
any subsequent analyses. Unfortunately, in many cases, the individual
documenting the patterned injuries is not the same person that will be
conducting the subsequent analysis. This creates a recognition problem that
often turns into a communication gap for the individuals involved. In other
words, the person gathering the evidence doesn’t know what the person that
will analyze it needs. As a result, the Forensic Odontologist is all too often
presented with evidence for analysis that is inadequate in varying respects.
In some cases, the photographs may be missing something basic like a scale
of reference. In other cases, the inadequacies may be something more
subtle such as improper angulation of the camera. In any case, the usual
* Presenting Author
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The Mother of All Multi Bite Marks

Arthur S. Burns, DDS*, Jacksonville Sheriff’s Office, 4612 San Juan
Avenue, Jacksonville, FL; Brian Blaquiere, Jacksonville Sheriff’s Office,
501 East Bay Street, Jacksonville, FL; and John Lewis, DDS, United
States Navy Central Identification Laboratory, Hickam Air Force Base,
Honolulu, HI
This is an exercise for the attendee odontologist to select the
appropriate level of identification terminology from the ABFO bite mark
guidelines he or she would choose as compared to the choices of the
present. Bite marks not only have their own forensic value, but also can
prompt law enforcement creativity to use other investigative techniques to
build a case.
This case is unusual in that there are multi bite marks on the victim,
done over a multi-period of time, with multi-suspects, in multijurisdictions resulting in multi-criminal charges., and involving multiforensic odontologists. At the time involved authorities called it the worst
case of child abuse ever seen in Jacksonville.
A ten-month old black female was hospitalized in pediatric intensive
care with multiple fractures, including skull and arm, cellulitis, particularly on the face, and a large number of patterned injuries, many superimposed over each other, in different stages of healing. With the infant on
intensive care support, a team of nurses and police manipulated the victim
to obtain reasonable bite mark photography under the circumstances. The
infant eventually recovered and was placed in foster care by the State.
While the photographs were deemed suitable for comparison, the
challenge was the decision making under ABFO guidelines as to the status
of each injury pattern and whether each was suitable for comparison, and
at what level. At the request of the odontologist, medical examiners
viewing the photographs timed the bites as from six days to six weeks old,
or more. None were timed as “recent,” meaning over the last few days.
The only suspect at the time was the mother who had been in Florida
for about a week, and who was being held on child neglect charges, having
been seen by neighbors carrying the infant around for days in this
condition. The mother’s dental exemplars were taken by court order. No
evidence of her peg upper laterals were seen in any curvature deemed a
“possible” or a “probable” bite mark, so the odontologist ruled her out as
a biter; charges against her, then, stood as “neglect” rather than “abuse.”
While in custody, the mother maintained the abuser/biter was the
purported father who remained in the adjacent state of Georgia, and whom
she had left about a week before coming to Florida. Since the incarcerated
mother remained in phone contact frequently with the father, detectives in
Jacksonville began working with the Georgia Bureau of Investigation
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agency in Adel, and, with the mother’s cooperation, a legal phone
recording strategy was initiated to help build probable cause for taking his
dental exemplars.
To limit travel time and expenses, the Florida odontologist enlisted
the help of a dentist in Adel, Georgia, and sent him certain dental materials
for use in the protocol for taking evidence from the suspect. Having
developed probable cause, the GBI served a search warrant on the suspect
and the enlisted dentist obtained the inventory requested. The GBI
delivered the inventory to the Florida odontologist via chain of custody
through the Jacksonville Sheriff’s Office.
The father’s exemplars were compared to the only two certain human
bite marks deemed suitable for comparison for a higher level of identification.
There was evidence of intentional alteration of certain teeth as seen
in the models of the father’s teeth, particularly the incisal embrasures of
the lower anteriors.
The odontologist was not able to demonstrate a material difference
between the real bite marks and test bites in skin using the models taken
during the search warrant that would have been after intentional alteration.
Bite Marks, ABFO Guidelines, Intentional Alteration

F31

The Victim Bites Back

Gregory T. Dickinson, MS, DDS*, Consultant, 12th District Medical
Examiner, 1851 Arlington Street, #103, Sarasota, FL; and Barry E.
Lipton, DDS*, Chief Forensic Odontologist District 6, 11200 Seminole
Boulevard, Suite 108, Largo, FL
Attendees will be able to understand and visualize the characteristics of bite mark patterns, analysis of the patterns, and use of
information obtained to identify or exclude the suspected biter.
Bite marks on human skin are pattern injuries, usually a double arch
pattern. Each one has class characteristics that identify it as a bite mark
and individual characteristics, which can relate the pattern to a specific
dentition. Individual characteristics may be used to include by points of
concordance or to exclude by dissimilarities.
Properly analyzed and compared, these pattern injuries may be a
very important and sometimes critical factor in the outcome of a case.
Mr. Grover Freeman, age 54, was an extremely successful, popular,
and well respected attorney, specializing in representing defendants in
medical malpractice cases. He resided in Carrollwood, an upscale area
of Tampa, Florida, with his third wife of four years, Constance, age 51.
His first wife had died of cancer in the early 1970s. In 1986 he married
Katherine, now 41, and divorced her in 1996. It appeared to be an
amiable divorce according to friends and he maintained a cordial
relation with Katherine and their daughter, who lived only several blocks
away.
All of this abruptly changed late in the evening of May 15, 2000,
when Katherine, entered her ex-husband’s house using her own key.
Advancing to the upstairs bedroom, she approached Mr. Freeman, who
was in his waterbed, and proceeded to shoot him 14 times with a 9 mm
semi-automatic pistol. He survived long enough to reach for the
telephone and call 911. Constance, witnessing the shooting from the
bathroom, hid in the bathroom closet but was discovered by Katherine.
Katherine attempted to shoot her but the pistol jammed and a physical
battle ensued. Constance was choked and pistol whipped but managed
to escape when the fight progressed to the bedroom balcony. Constance
told investigators she had bitten Katherine on the face.
On May 16, 2000, at 6:00 a.m., Katherine’s Cadillac was found
abandoned on the hi-rise middle span of the Sunshine Skyway Bridge
over Tampa Bay, where she had jumped in a suicide attempt. She was
pulled alive from the water 200 feet below by St. Petersburg Fire and
Rescue units about 40 minutes later and transported to Bayfront Medical
Center. She underwent extensive surgery for two broken legs, broken
pelvis and internal injuries, remaining in critical condition. Tampa
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authorities charged her with first degree murder, armed burglary, and
aggravated battery.
On May 18, 2000, under an “Order to Compel,” Katherine Freeman
was examined by Barry Lipton, DDS, in the presence of the attending
physician and Det. Michael Willette of the Hillsborough County
Sheriff’s Office and Deputy Latta Parker of the Pinellas County Sheriff’s
Office.
The injuries were photographed with a Pentax camera using Konica
VX 100 film and a Polaroid Macro 5 camera using Polaroid 990 film.
An ABFO #2 scale was utilized. The soft tissue injuries in the region of
the left eye were deemed to be a bite mark of human origin.
On May 25, 2000, a dental exam was performed on Mrs. Constance
Freeman at the office of Dr. William Robinson of Tampa, Florida. The
exam consisted of Polaroid and 35 mm color photographs, both intra and
extra oral. An extra oral exam was performed for facial symmetry, temporomandibular joint function and maximum mandibular opening. All
soft tissue was within normal limits and she had a maximum opening of
50 mm. Dental impressions were made using Jeltrate Plus Alginate and
Coltane President Soft Base Putty. Models were poured using Type II
Dental Stone (Alginate) and quartz die stone and orthodontic plaster
(Coltene).
Acetate overlays were made of the contracting surfaces of the incisal
edges of the models. These were compared with the 1:1 ratio photographs
of the bite mark present on the left eye area of Katherine Freeman. This
comparison revealed distinct incisal edge characteristics consistent with the
most prominent incisal point contacts of Constance Freeman’s dental arches.
On March 17, 2001, Mrs. Katherine Freeman changed her plea from
Not Guilty to Guilty to avoid the death penalty, and is currently serving
life in prison.
Odontology, Bite Mark Evidence, Homicide
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The Topographic Mapping of Teeth For
Overlay Production In Bite Mark Analysis

J. Curtis Dailey, DDS*, US Army Dental Laboratory, 4504 Guildford Ct,
Evans, GA
The goals of this research project are to present an innovative new
technique for the pseudo-3D mapping of teeth for use in computer
generated bite mark overlays. This technique will significantly decrease
the subjectivity in bite mark overlay production, as it exists today,
especially with computer-generated overlays.
The current methodologies for the fabrication of transparent hollow
volume overlays, to be utilized during bite mark analysis, all involve some
degree of subjective decision making by the forensic odontologist
involved. Between them, the authors Bowers and Sweet have published
the majority of information related to the fabrication of computer
generated bite mark overlays. However, they are divided concerning the
degree of subjectivity versus objectivity when using the digital method.
The reduction, to eventual elimination, of such subjectivity is a continuing
goal of forensic odontology.
This paper will present a systematic method for the topographic
mapping of the teeth from casts made from the dentition of suspected
biters. The fabrication process involves the sequential sectioning of the
stone dental models made from any suspects, in a predictable, reproducible, and accurate fashion. The subsequent overlays are produced to
have a topographic appearance, or pseudo-3D effect.
Often the wealth of information contained in the bite mark injury
cannot by fully related back to the injury process and the teeth that created
the mark. By utilizing the topographic mapping of teeth, more of this
previously unused evidentiary information can be developed and interpreted by the examiner.
Bite Mark Overlays, Computer-Generated Overlays, Topographic
Tooth Mapping
* Presenting Author
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Dynamic Courtroom Presentation of
Bite Mark Evidence Via Digital
Overhead Camera and LCD Projector

Richard A. Weems, DMD, MS*, University of Alabama School of
Dentistry, 1919, Box 98, 7th Avenue South, Birmingham, AL; and
Joseph H. Embry, MD, JD, Alabama Department of Forensic Sciences,
1001 South 13th Street, Birmingham, AL
The purpose of this presentation is to provide information to forensic
odontologists that will allow them to testify in bite mark cases using a
digital overhead camera projection technique. This technique allows a
dynamic, “live” or real time comparative presentation to the court
detailing the bite mark pattern as related to the dental arches in question.
The actual case related to this presentation involved a breaking and
entering crime that resulted in the murder of one individual and the rape
of another. The perpetrator entered the home of the victim through the
back entrance wearing a stocking over his head. He then murdered the
husband in view of his wife and child by gunshot wound to the head at
point blank range. The wife of the decedent was then raped and
sodomized at gunpoint. During this act, several bite marks were inflicted
on the victim’s neck and shoulder. Bite mark testimony was given at trial
and the accused was convicted of capital murder and given the death
penalty.
Standard procedures were implemented to compare bite patterns on
the skin of the victim to the dentition of the suspect. The comparison
yielded many concordant points involving several distinctive dental
conditions. However, the purpose of this presentation is not to debate the
bite mark comparison procedures but to discuss the method used for
courtroom testimony of the bite mark evidence. This involved the use of
a digital overhead camera stand (Sony, VID-P100, Video Presentation
Stand) in conjunction with a LCD data projector (Sony,VPL-CS1)
allowing a dynamic or “live” demonstration.
The digital overhead camera has some similarities to the traditional
“overhead projector” except that the digital version can capture live
images of three-dimensional objects such as dental models. It also
provides the projected image of photographic evidence and written text
without the necessity of conversion to a transparency. This is done using
reflective rather than transmitted light and by the use of a mounted video
camera. Also, by changing the digital overhead’s light source from
reflective to transmitted, radiographs of all sizes may be projected. The
overhead also has a very robust zoom feature which can be quite useful in
demonstrating small and detailed structures.
As the image is captured by the video camera, the digital signal
produced by the apparatus is directly routed into the video input of a LCD
data projector which projects the image onto a conventional slide-viewing
screen. Since the digital camera is providing a continuous, live image to
the projection screen, a dynamic rather static comparison of the evidence
and/or exhibits can be illustrated to the court. This can involve any normal
comparison technique such as placing bite mark transparencies and other
types of exemplars onto bite mark photographs or even the dental models
themselves. Or, dental models may be directly related to one-to-one bite
photographs which can be observed by the court in real time.
In summary, the digital overhead camera in conjunction with a digital
data projector, is useful in any type of evidence presentation in which a
real time, three-dimensional comparison is beneficial. Further details of
this technique and the case in which the technique was used will be
discussed.
Odontology, Bite Mark, Digital Overhead Camera
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Bite Mark Analysis Utilizing the
Computer–Pitfalls and Brick Walls

Edwin T. Parks, DMD, MS*, Indiana University School of Dentistry, 1121
West Michigan Street, Indianapolis, IN
After attending this presentation, the participant will gain an overview
of several of the applications of the use of computers in the analysis of bite
mark injuries.
The analysis of bite marks has generated a great deal of interest and
concern in the forensic dental and legal community. The matching of a
suspect’s dentition to a bite mark injury has been the pivotal piece of
evidence in many criminal trials. Because of the impact of this type of
evidence, the validity of the bite mark analysis has become a frequent target
for defense attorneys. Questions regarding reliability, error rates and peer
review of bite mark evidence are becoming more frequent. Many members
of the forensic odontology community have attempted to address these concerns by developing standardized methodologies for the analysis of bite
marks, some of which use computer applications. The purpose of this presentation is to demonstrate the author’s application of computerized analysis
to four bite mark injuries and the technical considerations involved in these
analyses.
Case 1: The victim was a deceased 18 month-old Caucasian male.
Two injuries were evaluated, one was a mature scar on the forearm. The
injuries were photographed using conventional film. Three suspects were
identified and dental records were made for each of the suspects pursuant to
a court order. Models of the suspects’ dentitions were photographed and
tracings were made of the biting surfaces of the teeth. The tracings were
superimposed over the photograph of the injury and then scanned into the
computer.
Case 2: The victim was a deceased African-American male with a bite
mark injury on his left shoulder. The injury was photographed using conventional film. Three suspects were identified and dental records were made
for each of the suspects pursuant to a court order. Models of the suspects’
dentitions were photographed and the photographs were scanned into the
computer. Tracings were drawn by hand using the pen tool in Adobe®
Photoshop®. Photographs of the injury were also scanned and the images
of the injury and suspects’ dentitions were superimposed using the computer.
Case 3: The victim was a deceased Caucasian male with a bite mark
injury on his left shoulder. The injury was photographed using conventional
film. Four suspects were identified and dental records were made for each
of the suspects pursuant to a court order (one of the individuals was not presented with a court order; he voluntarily submitted to the dental evaluation;
written and verbal consent were obtained prior to the examination). Models
of the suspects’ dentitions were directly scanned and tracings of the biting
surfaces of the teeth were traced using the magic wand tool in Adobe®
Photoshop®. Photographs of the injury were scanned and the images of the
injury and suspects’ dentitions were superimposed using the computer.
Case 4: The victim was a living 10 month-old African American male
with a bite mark injury on his forearm. The injury was photographed using
conventional film. Four suspects were identified and dental records were
made for each of the suspects pursuant to a court order. Models of the suspects’ dentition were directly scanned and tracings of the biting surfaces of
the teeth were traced using the magic wand tool in Adobe® Photoshop®.
Photographs of the injury were scanned and the images of the injury and suspects’ dentitions were superimposed using the computer. One of the striking
components of the bite mark injury was the presence of a large midline
diastema. Three of the four suspects exhibited a midline diastema. This
finding necessitated application of the measurement capabilities of the
Adobe® Photoshop® software.
A different level of computer application was used in each of these four
cases. Each of these cases presented different technical requirements as well
as technical difficulties. The outcomes of these cases will also be presented.
Bite Mark, Computer, Analysis
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A Unique Way to Analyze Bite
Marks Using 3-D Laser Scanners
and Comparative Software

Allan J. Lasser, DDS, BA*, 33521 Six Mile Road, Livonia, MI; Allan J.
Warnick, DDS, Chief Forensic Dental Consultant, and Gary M. Berman,
DDS, Forensic Dental Consultant, Wayne and Oakland County Medical
Examiner’s Office, 31632 Schoolcraft, Livonia, MI
The goal of this research project is to demonstrate a new way to
analyze tooth mark pattern injuries also known as bite marks. This study
is a continuation of the one we presented in 1995. At that time we
attempted to use a three-D laser scanner to produce two cad-cam files, one
of the bite marks and one of the teeth that produced the bite mark. We
tried to meld the two files and visually match them electronically. The
results were interesting but inconclusive. Now, we are taking this idea one
major step forward by using comparative software commonly used by
manufacturers, such as the auto industry, to check for accuracy of parts.
The system can also show points of commonality between a pattern injury
(bite mark) and the object making it.
Since the 1970s, the American legal system has accepted bite mark
pattern injury comparisons, such as used in the Bundy case. However,
with the Supreme Court ruling in Daubert vs. Merrill Dow
Pharmaceuticals, the Court listed several factors that the trial judge should
consider in evaluating of expert scientific testimony.
These include:
1. Whether the technique or theory can be tested.
2. Whether the technique or theory has been subjected to peer review
and published
3. Whether the technique or theory’s error rate is known
4. Whether the technique or theory is generally accepted within the
relevant scientific community.
In the past, bite marks have not provided the strongest basis for scientific findings, rather they lead to interpretive findings that tend to be divisive.
This study seeks to eliminate the subjective qualities from bite mark
analysis, thus helping to meet the “Daubert” standards as set by the courts.
With the cooperation of Peter D. Frade, PhD, Interim Departmental
Chair and Associate Professor, School of Mortuary Science at Wayne State
University, Detroit, Michigan, the first phase of the study was completed.
Utilizing an injection-molded model of a human dentition, mounted on a
vice grip, we inflict bite marks on a cadaver. We documented the bite
marks using the technique outlined in the ABFO guidelines for the collection of bite mark evidence. First, photographs of the bite marks were
made in both color and black and white, with and without the AFBO ruler.
Next, impressions of the bite marks were taken in a resilient dental
impression material (i.e., Examix by GC Co.). All impressions were
poured in Die-Keen Dental Die stone, per manufacturer’s instructions,
using a Vac-u-spat machine. A model of the deepest bite mark, as well as
the model that inflicted the wound pattern injury, was sent to a third party
for scanning. After scanning, commercially available software was used
to see to what extent the bite and the original model correlate to each other.
Scanning Methodology:
The sensor projects a laser
THE LASER TRIANGULATION
plane on the surface of the object to
be measured. The section is
sampled by a CCD camera, which
supplies 600 points over a 25mm
width.
The surface is then
digitized with laser lines by
moving the sensor over the object.
This creates a set of sections that
characterizes the surface. Each
point is referenced in the laser
space. Knowing the position of the
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sensor, through its software interface and installation on a CNC (Computer
Numeric Control) machine, calculates the point coordinates.
Measuring accuracy is achieved by the registration of the laser plane
with the machine space. A small sphere, approximately 10mm in
diameter, is installed on the machine bed to align the sensor. Four
available identifiers, -x, +x, -y, and +y, are used to establish positioning.
These identifiers relate the sensor’s orientation to the machine bed and its
indexed position at 0, 90, 180, or 270 degrees. Moving the sensor over the
sphere at all four identifiers through the CNC’s control, captures it’s
position with the laser’s software. The positions displayed by the CNC’s
control are checked against the displayed position of the software.”
“Once the CNC mill and sensor are calibrated, an object can be
digitized.”
“Once the images are digitized comparative software by Imageware
is utilized. Imageware takes your nominal CAD geometry, compares it
to your measured data and tells if your part meets specifications.” In our
case, it shows which points of reference match and the degree of match.
Conclusion: We have taken the rigorous parameters required by
industry and applied them to the needs demanded by our profession and
the courts. These parameters require that subjective results be replaced
by a more intense and easily reproducible method in which objectivity is
paramount.
Odontology, Three-D-Scanner, Comparative Software
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Digital Analysis of Evidence Photographs
(Bite Mark): Automated Rectification of
Photographic Distortion, Resizing to Life
Size, and Rotation of Images

Raymond J. Johansen, DMD*, and C. Michael Bowers, DDS, JD,
Forensic Imaging Services, 601 East Arrellaga Street, Santa Barbara, CA
After attending this presentation, the participant will understand the
methodology and value of automatically (1) digitally rectifying certain
types of photographic distortion within evidence photographs, (2) resizing
chosen portions of the image to life size or any other scale, and (3) rotating
the image along any chosen axis.
It is of utmost importance that the evidence photographs used for
forensic analysis are an accurate representation of the actual objects photographed. In many cases, photographic distortion exists within these
images. Also, they are rarely scaled to life size. These problems can be
overcome using digital technology that has been available for a number of
years. One problem with these procedures is that some of the steps
involved can be rather tedious and difficult to accomplish properly.
Another problem is that each investigator’s results may vary depending on
his/her experience and expertise.
The authors have developed a software program that automates these
three procedures. This program is a plug-in application to be used with the
image-editing program Adobe® Photoshop®. Once the evidence photo is
digitized and imported into Photoshop®, it is evaluated for photographic
distortion, relative size, and rotational orientation. If discrepancies exist in
these areas they must be corrected. Data points are selected within the
image defining the portion of the image to be corrected. A dialog box is then
displayed where real life linear dimensions and angular values of the known
object are entered. The program will then adjust the image to the given parameters. The image can be rectified relative to either rectangular (scale or
ruler) or circular (reference shape or coin) shapes within the image.
Images can be quickly and accurately rectified, resized, and rotated
using this software and suggested procedures. More importantly,
accuracy, consistency and reproducibility are increased when image rectification is carried out in this manner. Investigator subjectivity and other
variables inherent with manual rectification methods are also reduced.
Digital Analysis, Rectification, Photographs
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Teamwork in Action⎯Integration of
the Forensic Sciences During Bite
Mark Investigations

Veronique F. Delattre, DDS*, Chief Forensic Dental Consultant,
and Robert C. Reynolds, Senior Forensic Chemist/Safety Officer,
Harris County Medical Examiner’s Office, 6516 M.D. Anderson
Boulevard, #493, Houston, TX; and Andre S. Santos, and Paul G.
Stimson, DDS, MS, Chief Forensic Dental Consultant, Hurst &
Associates, 6516 M.D. Anderson Boulevard, #493, Houston, TX
During this presentation, the participant will be taken through the
steps involved in a thorough investigation with evidence collection and
storage of a known bite mark patterned injury. The participant will learn
the specific techniques available when working as a team with patterned
injuries suspected to be bite marks including the fields of forensic
dentistry, forensic photography, forensic trace evidence, DNA evidence,
and forensic pathology.
Relatively recent advances in the forensic sciences have led to the
ability to investigate bite mark patterned injuries with greater detail than
ever before. Valuable evidentiary quality information can be gathered
when the Forensic Dental Consultants work as a team with the Medical
Examiners, Forensic Trace Evidence Experts, Forensic Photographers,
and DNA Comparison Laboratories. We are fortunate at the Harris
County Medical Examiner’s Office to have all of these resources available
in our Joseph A. Jachimczyk Forensic Science Center, where the county
morgue is located. The presentation of the material outlined in this
abstract will follow a “bite mark case” throughout the evidence collection
process, with particular emphasis on the need for an organized team
approach in order to fully gather information that will be of high evidentiary value.
The oral presentation and slide show will thoroughly cover the
following aspects of the patterned injury investigation. The collection of
patterned injury evidence and metric analysis will be demonstrated in a
step-by-step manner, with suggestions for materials to be utilized in the
procedures. A practical method for the fabrication and storage of impressions and models of the injury will be presented. Forensic photography
methods will be reviewed and demonstrated, including the use of various
light sources including white light and alternate light sources.
Recommendations for camera types, film choices, and light sources will
be presented. The collection and recommended storage of trace evidence
will be detailed. The various types of trace evidence that can be found in
a typical bite mark will be outlined. General guidelines for the age
estimation of the patterned injury will be presented. And finally, a sample
of the known biter’s DNA will be compared to the DNA collected from the
bite mark itself. A brief overview of the evidence preservation and
collection follows.
At the scene, the deceased body with suspected bite marks is
carefully placed in a sealed body bag and transported to the morgue.
Radiographs are taken through the sealed body bag. The bag’s seal is
removed and opened in the presence of the Forensic Pathologist in charge
of the case. Photographs are taken of all aspects of the operation. With
the bag open, trace evidence collection begins with the hands and arms.
All items collected are photographed in place. Unique items are placed in
individual tri-folds. General collection items are placed together and
labeled with the case number, date, and the initials of the collector. The
tri-folds are sealed with evidence tape and placed in the trace collection
bag. Diagrams of the body are used to identify the location and type of
items on the body. The order of collection is hands and arms first, then the
upper body and lower body. The initial collection uses white light and is
followed with a collection at 460 nm using a 550 nm barrier filter.
Fluorescing items are collected, cataloged and photographed. Areas that
exhibit fluorescence associated with body fluids, including saliva, are
collected using sterile water and are retained with DNA analysis in mind.
The body is rolled on to the opposite side and the process of evidence
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collection is repeated. Each tri-fold is given an alphabetical notation, and
this is reflected on the evidence collection diagram. There is a separate
collection diagram for the hands with anterior white light, hands with
anterior alternate light, hands with posterior white light, and hands with
posterior alternate light. The strong visual association between the graphic
diagrams, the photographic records, and the evidence collection envelopes
keyed to the diagrams are very easy for a jury to use in associating the
collected evidence. Once the trace evidence and photographs are
completed, the forensic pathologist in charge of the case will request that
the forensic dentist proceed to collect forensic dental evidence to serve as
further exhibits to present to the jury. It is up to the forensic pathologist to
decide whether the dental evaluation should be conducted prior to, or after
the autopsy is performed.
The integration of the above outlined Forensic Sciences during bite
mark investigations will lead to a thorough collection of evidence and
enhance the presentation of the information to the jury. The presence of
experts in each field during the investigation can enhance the validity of
the evidence presented to the jury and increase the opportunity for justice
in the prosecution of the alleged perpetrator of a crime.
Forensic Science, Forensic Dentistry, Bites
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Dimensional Non-Contact Morphometric
Comparisons of Human Dentitions With
Simulated Human Bite Marks

R.V. Taylor, BSc, and S.A. Blackwell, BSc, School of Dental Science, The
University of Melbourne, 711 Elizabeth Street, Melbourne, Victoria,
Australia; M. Yoshino, DVM, PhD, National Research Institute of Police
Science, 6-3-1 Kashiwanoha, Kashiwa, Chiba, Japan; C.L. Ogelby, MS,
The Department of Geomatics, The University of Melbourne, 711
Elizabeth Street, Melbourne, Victoria, Canada; T. Tanijiri, BSc, Medic
Engineering, Tk Building 3F, 11-1 Higashi Hivaki-Cho, Takano, SakyoKu, Kyoto, Japan; and J.G. Clement, PhD, BDS*, School of Dental
Science, The University of Melbourne, 711 Elizabeth Street, Melbourne,
Victoria, Australia
The audience will understand the value of comparison of 3-dimensional (3-D) images of dentitions and bite marks in a virtual environment.
Of all the tasks confronting the forensic odontologist, the recognition
of bite marks, their recording and assignment of provenance are amongst
the most problematic. Recently in Australia recurrent problems with bite
mark cases have almost resulted in their inadmissibility as evidence. This
unfortunate legal position has then been reflected in protocols for the
taking of “intimate samples” from suspects in custody. One obvious
problem to arise from this position is the unintended danger of excluding
the often important exculpatory value of bite marks even in those cases
where their inculpatory value cannot be relied upon “beyond reasonable
doubt.”
Central to the problem of bite mark analysis is the frequently technically insurmountable obstacle of comparing 2-dimensional (2-D) images
of a presumptive bite mark with the 3-D replica of the dentition which
might have caused it. At the very least, unless forensic odontologists are
able to match a particular dentition to a particular set of indentations in a
reasonably stable substrate under laboratory conditions, and are able to
give some idea of closeness of fit or match, then our expert opinions in the
real-world analysis of wounds are going to be legitimately challenged.
Odontologists at the University of Melbourne, together with
colleagues from the National Research Institute of Police Science in
Japan, have recently been extending the American Board of Forensic
Odontology (ABFO) guidelines to include 3-D information of both the
study models of the “suspect’s” dentition and full color, textured, 3-D
images of marks left by that dentition on various parts of the human body.
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Scanning of the study models is achieved with conventional laser
scanning (Modelmaker H-series laser) and scanning of parts of the body is
done using a 3-D physiognomic range finder (Fiore, NEC Japan). Fiore
projects a structured sinusoidal light pattern onto the body and by interpreting distortions in the wave form, is able to map the surface of the body
to an accuracy of 0.2 mm. Color and texture information is recorded
simultaneously. The scanning procedure takes approximately 2.5 seconds.
In a parallel series of experiments 50 study models taken from dental
students were digitised by laser scanning and then compared with digitised
silicone rubber models of bites made by the same subjects in wax registration rims. Wax was chosen because it is a slightly imperfect recorder of
tooth shape, as is human skin. Qualitative comparisons of the 3-D datasets
of the dentition and the 3-D datasets of the experimental bites were made
using 3DStudioMax (version 3.1) which allowed the generation of
dynamic quicktime movies. We hope that these manipulable models will
help lay people such as jurors to understand the process of comparison.
Fully quantitative 3-D morphometric analysis was performed using 3DRugle3, a companion software package used to interpret data obtained
from Fiore.
Using the ABFO guidelines, a statistical matrix was developed that
can be used both as a sieve to exclude those “suspects” whose dentition is
very different from the marks recorded either in wax or on parts of the
body and to give an objective measure of the degree of difference or similarity between bite marks left by one of a number of multiple “suspects.”
It is our long term intention to continue to develop our series of
currently very basic “gold standard” experiments beyond our present
capacity to measure teeth and wounds in 3-D. In addition, we aim to
record regional distortion of the skin in different poses to the point where
we will also be able to interpret different biting conditions.
Bite Mark, 3-Dimensional, Scanning

F39

Unusual Canine Injury Patterns in Australia

Helen H. James, BDS*, Forensic Odontology Unit, Adelaide University,
Adelaide, Australia; and Ross James, MBBS, Forensic Science Centre,
21 Duett Place, Adelaide, Australia
The goal of this research project is to never underestimate the
intelligence of the animal kingdom.
Australia is renowned for animal attacks, from great white sharks to
deadly snakes and spiders. Dingoes too have had their share of notoriety.
Perhaps the most famous of these involved the 1981 disappearance of
10-week-old Azaria Chamberlain from a campsite at the base of Uluru. In
more recent times, a 10-year-old boy was mauled to death in May 2001,
on Frazer Island, off the Queensland coast.
Dingoes are a wild form of dog found throughout Australia. In size
they are midway between wolf and jackal, with a shorthaired coat, usually
yellowish in color, bushy tail, erect ears and sharp muzzle. They are
carnivorous, and hunt singly or in family groups, but rarely in packs. They
are often found as a pure strain or crossbreed around Australian Aboriginal
campsites.
The case study that will be presented occurred in 1996 following a
fatal vehicle accident in the South Australian outback community of
Amata. In accordance with state law, arrangements were made for a postmortem examination to be conducted on the body of the 18- year-old. This
required the body be taken to the Forensic Science Centre mortuary in the
state capital Adelaide, a distance of 930 miles. Whilst waiting for
transport to be arranged, the body was placed in a zipped body bag and left
overnight in a galvanized-iron community shed. When the body was to be
collected police were confronted with a distressing sight—the body bag
was open and the face of the deceased was mutilated.
The post-mortem injury involved extensive defleshing of the facial
tissues from an area extending from the forehead including the right eye
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socket, both ears and upper neck. In addition the tongue and thoracic inlet
structures were missing. Parallel scratches on the left chest may be
associated with claw marks. The results of the vehicle trauma could be
clearly distinguished from the subsequent injury, which exhibited no
sign of a vital reaction. These facial injuries would have precluded a
visual identification. However, since the deceased had already been
identified before the mutilation, the chain of custody on the body bag
allowed the coroner to accept the identification.
Investigation at the scene revealed dog hairs on the doorframe of
the shed. The deceased’s cross-bred dog was discovered lurking in the
proximity. An examination of the body bag showed teeth marks and
saliva on the zip. There were a number of small puncture wounds on the
body bag, consistent with teeth marks, but the bag was essentially intact.
Pale hairs, obviously not from the deceased, were also present on the
body bag and a possible paw print in dirt was noticed on the bag.
The circumstances indicate that the only explanation for the scene
is that the dog 1) opened the shed door, 2) unzipped the body bag, 3) bit
the exposed flesh, and 4) closed the door on exiting.
The authors are not aware of a similar recorded instance in the
literature.
Dingo, Mutilation, Body Bag
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Suspect in the Deaths of Eighteen
Prostitutes Convicted of Murder Using
Lucis Digital Enhancement Software
and Adobe® Photoshop® Software

Constantine P. Karazulas, DDS*, 2595 Park Avenue, Bridgeport, CT;
and Timothy M. Palmback, MS, Connecticut State Police, 278 Colony
Street, Meriden, CT
The goals of this research project are to apply two software programs
to evaluate bite mark evidence and the implementation of scientific
methods to identify bite marks.
A twenty-six year old female prostitute was strangled and left dead
on a country road in 1991. The only forensic evidence found was a bite
mark on the left breast of the victim. A suspect was arrested but was
released because the medical examiner could not determine when the bite
mark was made in relation to her death. In 1998, it was determined in
order to solve this case, the time of death and the time the bite marks were
inflicted had to be established. The suspect’s dental casts were used to
make bite marks on a volunteer’s arm to determine when the bite mark
was made in relation to her death. The Polaroid Spectra camera was used
to photograph the arm in order to determine the longevity of the bite
marks. Photos were taken up to two hours and then evaluated to determine
the stability of the bite marks. The series of test bite marks proved that the
healing and disappearance of the marks was consistent with repeated tests.
This was done many times over twelve months. It was determined from
the study that the victim was bitten approximately ten to fifteen minutes
before she was strangled. The suspect was indicted and a trial was held in
January, 2001. The bite mark photo was digitally enhanced with the Lucis
software program. Both the dental casts of the suspect and the Lucis photo
were entered into the Adobe® Photoshop® program. The opacity of the
dental casts was adjusted and the teeth were positioned on the bite mark
and printed out with the Adobe® Photoshop® program. The court
accepted the computerized overlays over the objection of the defense
attorney who objected that this is a new technique and no previous court
cases were available to evaluate. The jury deliberated six hours and
returned with a guilty verdict.
Bite Marks, Lucis, Adobe®
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Hammers and Homicides–Three Cases

Norman D. (Skip) Sperber, DDS*, Chief Forensic Dentist for
San Diego and Imperial Counties, 3737-A Moraga Avenue,
Suite A302, San Diego, CA
The goals of this research project are to familiarize forensic dentist
with skull injuries and how they may assist medical examiners and law
enforcement investigators.
Over a recent three-year period, the author was requested by law
enforcement officers to participate in the forensic investigation of three
homicides involving blunt force trauma to the skull, by a high-density
object, which ultimately led to the death of each male victim.
In the first case, investigated by the San Diego County Sheriff’s
Department, Homicide Unit, the murder weapon, a hammer covered with
the victim’s blood, was found close to the victim’s body. Using overlays,
the striking face of the hammer was found to be highly consistent with
fractures on the skull. Several exhibits were constructed to demonstrate
the similarities at the pending Superior Court trial. The suspect was eventually found guilty of second degree murder and was sentenced to 15 years
to life in a California state prison in October, 1997.
The second case was drug related and involved the taking of jewelry
from the victim, as well as his murder. This crime occurred in San Mateo,
California, very close to San Francisco, where his decomposed body was
dumped. San Mateo Homicide Investigator Dick Dolan initially contacted
the author in his quest for the nature of the weapon that was responsible
for several depressed fractures of the victim’s skull. One of the blows
resulted in a punch-out of the entire thickness of the skull. The resultant
fragment was found directly over the brain when the San Francisco
Medical Examiner’s pathologist performed the autopsy. The opening in
the skull from whence the chip originated had the appearance of an oldfashioned keyhole. (An illustration of a hammer wound in the textbook,
Forensic Pathology by DiMaio & DiMaio was almost identical to the
wound in this case.) Since no weapon was ever found in this case, it was
the author’s mission to find an object that would have caused the skull perforation. Visits to several home improvement centers plus tool specialty
shops led to the discovery of a claw hammer with almost the same striking
face diameter as the depressed fracture. Furthermore, a slight notch below
the round opening of the skull measured within fractions of a millimeter
to the neck of the hammer. Not being able to secure volunteers for
hammer trauma testing, a watermelon was employed, which produced
almost an identical lesion to the skull perforation. The comparisons were
made through the use of overlays. Eventually, the defendant was found
guilty and received a life sentence without chance of parole plus 100 years.
The third case involved the suspect (a wife) and the victim (her
husband) which occurred in February, 2000 in San Diego County. The
suspect reported her husband missing and stated that he was wearing
running clothes when she last saw him on a rainy afternoon, before she left
to tend horses on their small ranch. When he did not return in the evening,
she reported him missing to the San Diego County Sheriff’s Department.
The next day, members of a Search and Rescue Unit found his body
several feet from an area where he was believed to have jogged on a
regular basis. There was no blood under his body, and his shoes were not
muddy or blood spattered. In addition, at the post-mortem examination a
small segment of his scalp was found under his T-shirt. Also, a rectangular
skull fracture was observed. Pursuant to a search order, investigators, who
found blood spatter throughout the bedroom, examined the residence.
Based on witnesses’ statements and physical evidence at both the residence and the area where the husband’s body was found, the suspect was
arrested four days after she filed the missing person’s report. A homicide
investigator, Rick Empson, contacted the author. As in the second case,
the author of appropriate sources made a search and two hatchets were
selected. One was called a Shingle hatchet, and the other was described
as a Drywall hatchet. Both had rectangular striking faces, and both were
close to the dimensions and shape of the skull wounds. The use of transparent overlays was used in this case, as well as the other two cases, in
* Presenting Author

order to demonstrate relationships for the jury panel. She was found guilty
and was facing a sentence of 25 years to life at the time of the submission
of this abstract.
The author has presented cases in the past involving telephone cord
ligatures, handcuff markings, and hair dryer burns among other objects. It
is obvious that a forensic dentist has the experience, skills, and techniques
for assisting medical examiners, as well as criminal investigators, in difficult cases. Just as pathologists rely on toxicologists and DNA experts, it
is obvious that forensic dentists can be relied upon to perform intricate
analyses, not only in body identifications and bite mark cases, but in the
field of wound recognition as well. The presentation will consist of color
slides illustrating the actual crime scenes, the autopsies, and weapons
involved in these three cases.
Skull Fractures, Acetate Overlays, Hammers

F42

Evidence Collection and Retention
for Unidentified Deceased–
A Legislative Approach

James D. Wood, DDS*, 102 South Main Street, Cloverdale, CA
The attendee will learn how a forensic problem may be potentially
solved through conceiving, sponsoring, and/or supporting a legislative
proposal at the state government level.
Volunteer forensic odontologists have worked with the California
Department of Justice Missing/Unidentified Persons Unit for many years
to establish and compare databases of dental information for unidentified
deceased persons and missing persons for the purpose of assisting in the
dental identification process. Currently there are over 2,200 unidentified
deceased persons in California. Critical to the potential identification of
those individuals is the post-mortem examination, collection of records,
and evidence. Over the years, evidence has been lost, destroyed or never
collected, making identification of these persons difficult or impossible. It
was noted early on that law enforcement jurisdictions appeared to vary
widely in their protocols for general forensic evidence collection and
specifically dental evidence collection. There was no statewide standard
evidence collection protocol in place for cases involving an unidentified
deceased person. Dental evidence was sometimes never collected, buried,
or even cremated prior to a forensic odontological work-up. A 1999 study
by the California Coroner’s Association for a DNA pilot project confirmed
and demonstrated the wide variations in evidence collection and retention
in these cases.
Members of the California Society of Forensic Dentistry (CSFD) met
with members of the California Coroner’s Association and the California
Department of Justice. A legislative proposal was drafted by members of
CSFD and presented to California State Senator Richard Rainey
(Republican)—a former Sheriff. He understood the problem and agreed to
introduce the concept as California State Senate Bill 1736 in February of
2000 on behalf of CSFD. Senator Rainey enlisted the support of
Democratic State Senator Jackie Speier. She became a co-author of the bill
making this a truly non-partisan bill. SB1736 required that specific
evidence would be collected from each unidentified deceased person and
maintained indefinitely or until an identification was made. Among this
evidence was the maxilla and mandible with their associated teeth. In
addition, hair, body fluid samples, and tissue samples are to be collected
for future DNA testing (if possible or necessary). Specific additional
documentation including x-rays, photographs, and a dental examination
are specified in the legislation.
Cooperation among the California Coroner’s Association, the
California Department of Justice, and CSFD insured that the needs and
concerns of all parties were adequately addressed. Testimony was given in
the California State Senate and the California State Assembly. Letters of
support were written at many stages from many supporting groups. The
bill was passed out of both houses of the state legislature and forwarded to
the governor for his signature. The bill was passed into law on August 31,
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2000 taking effect January 1, 2001. There was never a single vote by any
legislator against this bill.
This effort demonstrates how forensic odontologists, coroners,
medical examiners, and law enforcement agencies worked together to
improve the possibility that an unidentified deceased person would ultimately be returned to his/her home. This legislation could become a
framework and an example for other states that may have similar inconsistencies in how and what evidence is collected and retained when a
deceased person cannot be identified.
Unidentified Deceased Persons, Evidence Collection, Legislation
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The Unique Role of Forensic
Odontology in a Homicide Case

Peter F. Hampl, BS, DDS*, 7898 Greyhawk Avenue, Gig Harbor, WA
The goal of this research project is to examine the unique use of
dental knowledge to resolve issues in a criminal case.
It is generally acknowledged that forensic odontology has three areas
of activity: identification of unidentifiable human remains, bite mark
analysis in crimes against persons, and expert testimony in dental liability
cases. The case being presented shows a unique use of forensic odontology in a criminal case. The ability of the forensic odontologist to
examine the dental injuries of a homicide victim is shown. The issue
resolved through dental knowledge was whether the suspect in a homicide
should be charged with manslaughter in the first degree or second-degree
murder.
Forensic Odontology, Dental Injuries, Homicide
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Recognition and Reporting of Child Abuse:
A Follow-Up Survey of Texas Dentists

Samer A. Bsoul, BDS*, S. Brent Dove, DDS, MS, and Marden E.
Alder, DDS, MS, University of Texas Health Science Center,
San Antonio Department of Dental Diagnostic Science, 7703 Floyd
Curl Drive, San Antonio, TX
The objective of this study is twofold: First, assess the level of
knowledge and attitudes among dental professionals on the important
issue of child abuse; and second, evaluate and compare the results of this
study with a similar survey conducted in 1986.
Child abuse is a disturbingly common finding in society today.
One-half of all Americans believe that child abuse is the most important
public health issue facing this country, compared with other public health
issues like drug and alcohol abuse, heart disease and cancer. An estimated
3,154,000 children were reported to child protective service agencies as
alleged victims of child abuse or neglect in 1998, and approximately one
million of these reports were confirmed. There have been substantial and
significant increases in the incidence of child abuse since the last national
incidence study was conducted in 1986. It has been reported that the
number of physically abused children who were countable under the Harm
Standard rose by 97 percent from an estimated 311,500 in 1986 to 614,
100 in 1996. Because it has been reported that up to 65 percent of all
physical abuse cases result in orofacial injuries, the dental profession is in
a unique position to recognize and report suspected cases of child abuse.
The under-reporting of child abuse in Texas by dental professionals is an
established fact; a study by Kassebaum in 1986 demonstrated that only 19
percent of Texas dentists had reported one or more suspected cases.
Methods: A 24-question survey similar in format and content to the
1986 questionnaire was mailed to 1,046 Texas dentists. The names of
practicing dentists were randomly selected from a membership roster provided by the Texas Dental Association. Both general dentists and selected
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specialists (pediatric dentists, orthodontists, oral surgeons, dental public
health, periodontists and endodontists) were included in the study group.
The questionnaire consisted of multiple-choice and dichotomous yes-no
questions. Participants were given a postage-paid envelope for mailing
the results of the survey to the principal examiner. No identification was
requested as to either the name or location of those completing the
survey.
Results: There were 383 responses to the questionnaire, for a
response rate of 37.7%. The majority (n=289) of the respondents were
general dentists. The remaining respondents included 24 pediatric dentists, 34 orthodontists, 17 oral surgeons, 9 endodontists, 5 dental public
health, 3 periodontists and 2 “unspecified dentists.” 79.6% of the
respondents were male, 18% identified themselves as female, and 9
respondents did not answer the gender question. The ages of the
respondents ranged from 25 to 66 years or greater with the largest group
aged between 46-55 years. The reported years of graduation from dental
school ranged from 1942-2000 with the largest group by decade being
those dentists graduating in the years between 1980-1989. The majority
(n=370) of the respondents were private practitioners, with 245
practicing dentistry in a large metropolitan area-city or suburb. The
remaining (n=3) respondents practiced in an academic or institutional
environment.
Responses by dentists to survey questions:
Dentists’ Responses:

1986

2001

Response rate
Have suspected patient
victim of abuse
- General dentists
- Pediatric dentists
- Orthodontists
- Oral surgeons
Have reported at least one
case to authorities
- General dentists
- Pediatric dentists
- Orthodontists
- Oral surgeons
Hesitancy to report
- Lack of adequate history
- Lack of knowledge about
abuse and dentist’s role
in reporting
- Concern on the effect
on practice
Believe legal obligation is to:
- Report suspected cases of
child abuse
- Report only known cases of
child abuse
- Did not know
Indicate that the survey had
increased their knowledge or
awareness of child abuse

33.5%

37.7%

36%
NA
NA
NA
NA

49.7%
45.2%
96%
55.9%
47%

19%
NA
47%
NA
39%

25.1%
21.5%
79.2%
23.5%
17.5%

62%

57.7%

22%

27.7%

2%

6.4%

NA

83.7%

NA
NA

9.3%
6.7%

66%

60.5%

NA signifies question was not answered.
Conclusions: Although the findings of this study indicate a small
increase in the percentage of child abuse cases reported, the ratio of suspected to reported cases has not changed since 1986. This suggests that
underreporting of child abuse is still a significant problem in the dental
profession. Another interesting finding of this study was a tremendous
increase in the percentage of reported cases by pediatric dentist, while at
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the same time a decrease in the reporting rates of oral surgeons. A lack
of knowledge about child abuse and the dentist’s role in reporting continue to be major reasons for not reporting suspected cases. Further education and training are required for both the dental profession and the
child protection agencies to improve the inter-agency working relationship. While over 80% of surveyed dentists indicated that they have a
legal obligation to report all suspected cases of child abuse, only 25%
surveyed do so. Continued efforts by educational institutions, organized
dentistry, and government agencies should be brought to bare on this significant social and healthcare problem.
Child Abuse, Survey, Texas Dentists
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Data Collection by Law Enforcement,
Medical, and Child Protection
Professionals in Child Abuse With
Head and Neck Injuries

Sheryl L. Kane, DDS*, Center for Education and Research in
Forensics (CERF), University of Texas Health Science Center, 1
Doeskin Drive, #1701, Boerne, TX; David R. Senn, DDS, and Marden
E. Alder, DDS, MS, Center for Education and Research in Forensics
(CERF), University of Texas Health Science Center, 7703 Floyd Curl
Drive, San Antonio, TX
The goals of this research project are to present the forensic
community with: 1) the availability of relevant data collected by
personnel having primary contact with child abuse victims; 2) the
inability to utilize that data to evaluate possible causative factors of child
abuse; and 3) how these may affect forensic dentists’ ability to design
and implement programs in recognition, reporting and intervention in
child abuse.
Dentists are uniquely positioned to positively impact child abuse
intervention. Dentists have a responsibility to recognize the physical
signs and symptoms of child abuse. There are currently no readily
accessible organizational databases in Bexar County, Texas for analysis
of child abuse cases with injuries to the head and neck region and the
associated causative factors.
An earlier study was planned to determine the number of child
abuse cases resulting from family violence with substance abuse as a
causative factor, especially those cases involving injuries to the head and
neck region. Dentists may encounter these types of young patients in
their practice. There is national research and literature on the occurrence
of child abuse, but there is no information correlating the causative
factors and the involvement of head and neck injuries in Bexar County,
Texas. The inability to obtain this specific data became the motivating
factor to design this study on data collection. The purpose of this study
is to identify the inherent problems in data collection, storage and
retrieval and make recommendations for improvement.
In 1998, according to a recent report, there were one million confirmed cases of child abuse in the United States. Studies have shown
that between 50-65% of injuries to children as a result of abuse are seen
in the head and neck region. In Texas alone, a 2001 survey showed that
49.7% of dentists suspected child abuse, but only 25.1% reported at least
one case of abuse. 83.7% of the dentists responded that they knew they
had a legal obligation to report suspected abuse. These dentists
attributed their main reasons for lack of reporting to a lack of patient
history and a lack of knowledge of abuse and their role in reporting.
Organizations that have primary contact with victims of possible
child abuse were consulted. Interview protocols were developed for the
following types of organizations: Law Enforcement, Hospital
Emergency Rooms, Emergency Medical Services, Sexual Assault Nurse
Examiners (SANE) and Child Advocacy Groups.

* Presenting Author

During the interview, the following data were sought:
Head and Neck Exam:
1. Were extraoral face and neck areas examined for injury?
2. Were intraoral areas examined for injury?
3. Do the examiners know the types of specific intraoral injuries?
Reporting Methods:
1. What data are collected?
2. Who enters the data into a report? Is it the same person who
collects the data?
3. Where is this data entered (i.e. hard copy or computer)?
4. Are data entered into a database so that it can be retrieved? If
yes, what data are retrievable?
5. Are these data reported to any other agency either by written
or oral report?
6. Is evidence of family violence or substance abuse documented? If yes, is it retrievable?
7. Is photo documentation performed?
8. Are there any laws restricting the release of information when
children are involved as victims?
The information collected by the organizations varied depending
upon the specialized field of the organization and the aptitude and
training of the person on site with the victim. The level of knowledge of
intraoral injury types differed among the groups. Law Enforcement
Agencies often report only the most severe charge in specific cases and
not necessarily details of the specific injury. The presence or suspicion
of substance abuse or other risk factors by the perpetrators are also
underreported. Medical personnel may report information relating to the
specific injuries but not necessarily the details of the causative factors
leading to the injuries.
This specific information may be helpful in analyzing the patterns
of violence leading to injuries of the head and neck. The information
may also be useful for emphasizing to dentists their responsibility in recognizing and reporting abuse and neglect and aid the development of a
curriculum model for students in medical and dental schools. At the
present time, none of the organizations had adequate databases for associating causative factors with injury to children in the head and neck
region.
Child Abuse, Forensic Dentistry, Data Collection and Retrieval
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The Role of Psychological Debriefing
Within Forensic Odontology: Critical
Issues and Views From the Field

David A. Webb, BSc, MSc*, University of Huddersfield, School of
Human & Health Sciences, Queensgate, Huddersfield, W. Yorks,
England; and Iain A. Pretty, BDS, MSc, University of Liverpool,
Liverpool, England
After attending this presentation, the participant will understand: 1)
the nature and purpose of psychological debriefing, in particular Critical
Incident Stress Debriefing (CISD): 2) the debate surrounding the effectiveness of CISD; and, 3) the experience and perception of psychological
debriefing among forensic odontologists who have attended mass
fatality incidents.
Due to its nature, the work of the forensic odontologist is often
undertaken in difficult, stressful and traumatic circumstances e.g., the
dental identification of victims of mass fatality incidents. In response to
the potential damage that this type of experience can have on a person’s
well-being, psychological debriefing has become an increasingly
common therapeutic tool.
Psychological debriefing is designed to alleviate the primary distress caused by exposure to traumatic events. In addition, it is employed

244

to inhibit the development of chronic responses, most notably Post
Traumatic Stress Disorder (PTSD). The most influential model of psychological debriefing is Critical Incident Stress Debriefing (CISD).
Originally developed for use with emergency service personnel (1),
CISD consists of seven clearly defined stages.
Table 1. The seven defined stages within CISD
Introduction stage
Fact stage
Thought stage
Reaction stage
Symptoms stage
Teaching stage

Re-entry stage

The purpose of debriefing is explained.
Participants describe role/position during incident.
Initial thoughts during incident are explored.
Emotional responses/feelings are explored.
Cognitive/physical/behavioural reactions exhibited
during and since incident are elicited.
Information provided on the normalcy of exhibited
distress, stress management and additional reactions
that may follow.
Open discussion and summary

Research into the efficacy of CISD is at best contradictory; whilst
many studies advocate its use and effectiveness, an equal number of
studies can be found that claim it is no more effective than informal
discussions with colleagues or that it may do more harm than good. In
order to evaluate the prevalence and perceived value of CISD among
forensic odontologists, participants from a previous study were recruited
(2), as they were known to have direct experience of mass-fatality
incidents.
Participants’ experiences and opinions of psychological debriefing
were canvassed by way of interview, structured questionnaire, and
e-mail correspondence. It is envisaged that the analysed data will be
operationally useful insofar as informed decisions can be made as to the
most appropriate form of debriefing intervention for the forensic
odontologist.
Not only is this important to help safeguard the psychological
health of individuals but it is also a timely evaluation for the profession
given that potentially distressing work of this kind is likely to increase.
As a case in point, the National Transportation Safety Board (NTSB,
U.S.) and the Civil Aviation Authority (U.K.) are anticipating an increase
in the number of major aircraft incidents over the next ten years as a
result of increased air traffic volume. With this in mind it is imperative
that the psychological needs of the forensic odontologist are elicited,
documented, and appropriately met.
Psychological Debriefing, Critical Incident Stress Debriefing, Mass
Fatality Incidents
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Dogs Bites in the Living: A Survey
of 236 Cases in a French Hospital

Anne Bécart, DDS*, Place Théo Varlet, Lille, France; Emmanuel
Lemettre, MD, Gilles Tournel, MD, Forensic Medicine Department;
Philippe Lestavel, MD, PhD, Emergency Department; Valery
Hedouin, MD, PhD, and Didier Gosset, MD, PhD, Forensic Medicine
Department, Hospital R. Salengro, Rue du Pr. Laguesse, Lille, France
The goals of this research project are to present the results of this
survey performed at the time of admission in a university hospital is to get
more knowledge about dog bites in order to discuss the efficiency of the
new French law against dangerous dogs.
In France, dogs bites present an important public health problem
where the clinical forensic team is daily involved, drawing up certificates
for prosecution. In 1999, after several mediated cases, the French government attempted to reduce the number of dogs bites by a breed specific
legislation against dangerous dogs, though the prevalence of dogs bites is
not well known in France. The main objective of this study is to estimate
the prevalence of dogs bites in the city of Lille. Usually, animal bites ini245

tially lead the victim to the emergency department for care and then to the
forensic department to get a certificate to prosecute against the owner of
the dog. The forensic odontologist is involved for bite mark analysis and
comparisons. Previous studies often investigated one or the other of these
fields. The interest of this study is to collect data from both departments :
emergency (adults and pediatrics) and forensic clinical medicine.
Methodology: This prospective study has been performed during 18
months (January 99 to June 2000). Assessment forms have been performed and data collected about the location of the wounds, the nature of
the lesions, the number of bite marks, the treatments, the circumstances,
the victim’s age and sex, the breed of the dog, the victim’s familiarity with
the dog, etc.
Results: 236 cases of dog bites have been collected. The major
anatomical locations is the upper member (43% ) and the face (42% ). The
lesion is often a bruise (68% ). The mean age of the victim is 30 years.
Children less than 10 years are victims in 30%. The victim is a man in 72%
of the cases. There is only one bite in 84% of the bites. The wounds need
a treatment in 94% of the cases. And a hospitalization is necessary in 14%.
The victim wants to prosecute in 22%. The event occurs at home in 33%;
at work in 4% of the cases. The dog has a familiarity with the victim in
30 %. The breeds more often involved are the German Shepherd and the
Labrador.
Discussion: The results are applicable to the previous forensic studies
about the anatomical locations (Vale and Noguchi -1983, Pretty and Sweet
- 1999). The results are also applicable to the pediatrics studies about the
number of bites (Greenhalgh and all -1991), the victim’s treatment and the
breeds involved. The forensic, pediatrics and epidemiological studies
agree on the sex and ages of the victims. The French law against
dangerous dogs attempted to ban, by sterilization, pit bulls, rottweillers
and Staffordshire terriers, considered as dangerous. Surprisingly, few
cases involving these breeds have been collected in this study. The breeds
targeted in the law are genetically dangerous but many breeds like german
shepherds may become dangerous because of bad training and the legislation has forgotten this point of view. This work shows that, in Lille, the
Labradors, reputed as friendly pets, are among the most numerous biters.
Bite mark analysis and comparisons of some cases included in this study
are also discussed.
Conclusion: This study is applicable to the previous works for the
variables linked to the victims. The results show that the French law would
require an adjustment. The law would also have a look to the future and
prevent the development of new dangerous crossbreeds.
Bite Marks, Odontology, Legislation
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Executive Airline Crash⎯A Combined
Pennsylvania Dental ID Team (PADIT)
and DMORT Response

Raymond M. Juriga, DMD*, Westmore Dental Arts Group, 220
Bessemer Road, Mt. Pleasant, PA; and William P. Yeamans, DDS,
1736 Sanderson Avenue, Scranton, PA
The goals of this research project are to understand that in any
transportation disaster, a state dental identification team will most likely be
faced with working with a regional DMORT team. This relationship could
be adversarial or complimentary. This presentation will deal with the
problems and solutions that occurred during a three day combined PADITDMORT activation for a charter airline crash in Northeastern
Pennsylvania.
On Sunday, May 21, 2000, a chartered Executive Airlines Turbo-prop
was returning to the Wilkes Barre – Scranton Airport from Atlantic City,
NJ. The plane carried 17 passengers and a crew of two. The aircraft
missed its initial approach and went around for a second landing attempt.
The crew reported engine problems. At approximately 11:43 AM the plane
* Presenting Author

disappeared from radar. The aircraft was located at 1:30 PM in a heavily
wooded area. It was determined, by first responders, that there were no
survivors and dental identifications would be necessary. The services of
the PADIT team were requested at 6:30 PM.
By 9 AM on May 22, eleven PADIT members were on site. This was
in anticipation of a possible 24-hour identification process. PADIT has the
manpower and equipment to handle a large number of dental identifications; however, it soon became evident that not all victims could be identified by dental means. At that time (noon), the local coroner requested the
DMORT 3 team in order to have access to their excellent pathology and
anthropology services and equipment.
PADIT team members had done a triage on the victims and
discovered that at least 11 victims could be identified by dental means.
However, the team was advised that no dental identifications could be
started until DMORT arrived.
Equipment from DMORT arrived early on May 23 and the morgue
was operational shortly after 2 PM. The DMORT set-up team is extremely
well organized and the equipment is outstanding.
Administrative problems began to arise early on May 23. The
National DMORT administrators insisted that all non-DMORT dentists on
PADIT must leave. At this point, liability became an issue. This
presentation will discuss how this issue was favorably resolved.
The policy on photography was also a stumbling block. PADIT
documents all dental identifications with photographs taken by dentists
using state of the art equipment. The team photographer hands over all
film to the incident director who in turn hands it to the coroner in charge.
The DMORT policy on photo control is necessary and has merit. We will
discuss options.
The NTSB and National DMORT policy on obtaining ante mortem
dental records also became an issue. The best way to get all the dental
information needed is to have dentist-to-dentist dialogue. Family input is
necessary, but does not always result in all dental information being
forwarded to the Forensic Odontologist. Valuable time can be lost. This
presentation will discuss this issue in depth and it will provide several
possible solutions.
State Dental Identification Teams will face these and other issues in
the future. Hopefully, this presentation will give team directors and
members insight into resolving potential problems before they arise.
DMORT is an excellent resource that can supplement the expertise
and equipment of organized Dental Identification teams. The PADIT –
DMORT activation had many more positives than negatives. The key is to
be able to work as partners.
DMORT, NTSB, PADIT
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Bite Marks: Injuries to Dentition
and Metacarpophalangeal (MCP)
Joints in Fighting Injuries–Forensic,
Dental, and Medical Implications
of Importance to Odontologists

Owen D. McCormack, BSc, MBBS*, Accident and Emergency Medicine,
Wythenshawe Hospital, Southmoor Road, Manchester, England; and Iain
A. Pretty, BDS, MSc, University of Liverpool, Liverpool, England
The attendee will be familiar with: a) the appearance of “bite”
injuries caused to MCP joints following a strike to the teeth; b) the
appearance of injuries to both the hand and dentition; c) the forensic
significance of these marks; and, d) the medical and dental implications of
such injuries.
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Few studies have considered marks left on the hands (and in
particular the MCP joints) following a strike (punch) to a victim’s mouth
as bite marks. It is unlikely that such marks could be used to identify a
particular victim, but these injuries may be able to confirm or refute an
individual’s version of events. Little research is available on such injuries
either from a forensic, medical or dental perspective. Odontologists may
be required to examine the victim, attacker, or both, and may be called to
recommend advice beyond that of the forensic examination. They should,
therefore, be aware of the medical complications such injuries can involve.
In this presentation a case report will be described in which two versions
of events were described by the “victim” and the “attacker.” Medical and
dental experts were asked to determine, from the appearance of the
injuries sustained to the victim’s dentition and the attacker’s hand, which
version was most likely. In addition to this, medical and dental aspects of
these injuries will be described.
Case events: In the northeast of England a complaint was made
against an individual for assault. The victim of the assault claimed that he
had been punched in the mouth by the accused. This had resulted in
multiple fractures of his maxillary anterior teeth, requiring extensive (and
costly) dental treatments. The accused stated that he had not hit the individual; instead, the victim had repeatedly slammed his hand in a car door,
resulting in an injury to his hand. The accused further stated that accuser
had fallen on a pavement curb, and it was this, rather than a strike, which
had caused his dental injuries. The police asked for dental and medical
experts to examine photographs of a) the dental injuries and b) the injuries
to the hand to determine which version of events was the most likely. In
this case the medical and dental experts agreed that the most likely cause
of the injuries to the victim’s teeth was a strike to the mouth. They determined that the most likely cause of the injuries to the attacker’s hands was
a strike to a hard, sharp object while the hand was clenched. It was
thought that the injury was unlikely to be caused by a car door. Details of
the case will be illustrated.
Medical implications: Of all potential bite sites, the hand is the most
likely to have infective sequela, especially if the injury involves the MCP
joint. This kind of injury is most likely to occur in a “clenched fist” situation. This typically occurs when an attacker strikes and hits a victim in
the mouth and causes a laceration from the teeth. In the clenched-fist
injury, a laceration of roughly 5-10mm occurs, typically in the third
(middle) MCP joint (normally the most prominent). The laceration
usually looks superficial and benign. Typically the individual extends his
or her hand to examine the injury and in the process creates a deep
inoculum of oral bacteria that enter the wound. An immunologically
protected site, infections of the MCP joints can be difficult to treat and
advice should be provided for anyone presenting with such an injury. This
presentation will provide details of the complications of such injuries and
the treatment modalities for them.
Dental implications: Fist strikes to teeth can cause a variety of
injuries, varying from incisal chips to avulsion. Teeth may fracture at
coronal or root level, may become devitalised (even if not obviously
traumatised), and may discolor. Such individuals should undergo a
thorough dental examination including radiographs and must be advised
on appropriate treatment. Evidence of the injuries should be collected
through photographs and study models prior to the provision of any
treatment. This should be performed even if there is no impending
complaint.
Conclusions: Injuries to hands and teeth may provide an important
forensic link establishing that two individuals have been in violent contact.
Both the victim and the attacker must be advised on the appropriate
medical and dental treatments to prevent infection and further
complications. Evidence should be collected before any initial treatment
(bar emergency remedies) is provided.
Odontology, Bite Marks, Tooth Injuries
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Appropriateness of Using Visual
Line-Up Guidelines in the Preparation
of Bite Mark Analysis

David A. Williams, DDS, MS*, 26 Grove Creek Circle, Smithsburg, MD;
Scott H. Hahn, DMD*, Special Agent, Federal Bureaun of Investigation,
Miami Division, 16320 NW Second Avenue, North Miami Beach, FL
The goals of this research project are to demonstrate the need to
establish guidelines for dental line-up use in bite mark analysis to ensure
the accuracy and fairness. Established guidelines for visual identification
line-ups can be a useful basis for these guidelines, but their limitations in
the field of odontology must be explored before they are implemented.
The concept of the line-up in forensic investigation has been used for
time immemorial, but the idea of using a line-up for bite mark analysis is
relatively new (Sweet, 2001).
The purpose of this paper is to review some of the historical data
regarding the conduct of eyewitness line-ups, identify a set of guidelines
for eyewitness line-ups, and make recommendations regarding the appropriateness of using these guidelines for bite mark investigation.
Fairness in the construction and administration of line-ups is an
important aspect of the judicial process. The fairness of the line-up has
been a concern of research and policy development in the area of eyewitness identification. Quality of fairness, the construction of fairness
indices, and the development of evaluation procedures started in the 1970s
and continue to this day.
There are three aspects of fairness in the line-up. These are size,
composition, and administration.
The probability of false identification is inversely related to the
number of line-up members but there is a diminishing return on this
probability with the addition of each line-up member. Levi, in real-world
identification, found that there is around a 60% chance of misidentification from culprit-absent lineups. This means that the chance of an
innocent suspect being identified in a six-person line up, even when
property constructed, is 10% far higher than what is acceptable to the
justice system.
The second component of the line-up is bias or quality of foils within
the line-up. Recent writings have made clear that distracters should not
necessarily be selected so as to look like the suspect, but instead should be
selected so that they fit the description that the eyewitness had and be a
plausible choice. Selecting distracters so as to resemble the suspect is not
a desirable practice.
Lastly, there is the phrasing of the question, Should the procedure be
forced choice or should the mock witness be permitted to state that no lineup member appears to be a good fit to the description? Should mock
witnesses be instructed to select the suspect, the person they think committed the crime, the person they believe the witness was describing, or
perhaps the person who best fits the description?
The early attempts by individual police agencies or legal bodies were
generally incomplete, failing to address some of the more serious and
subtle matters involving identification. Later attempts were either too
vague or sometimes too specific or detailed to yield any practical effects
on police practice.
One of the first attempts at setting guidelines for eyewitness line-ups
was a 1967 article in the American Criminal Law Quarterly. It included 15
items. Since that time a variety of agencies have attempted to improve on
this up to Wells who published Eyewitness Identification: A System
Handbook (Wells, 1988) that contained nine chapters with a series of 131
specific procedural recommendations, along with research evidence and
rationale for each.
Malpass and Lindsay (1998) derived four recommendations that will
relieve the criminal justice system of its role in contributing to eyewitness
identification problems including: the person who conducts the line-up or
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photo spread should not be aware of which member of the line-up or photo
spread is the suspect, the eyewitnesses should be told explicitly that the
person in question might not be in the line-up or photo spread and they
should not feel that they must make identification. They should also be
told that the person administering the line-up does not know which person
is the suspect in the case. The suspect should not stand out in the line-up
or photo spread as being different from the distracters based on the eyewitness' previous description of the culprit or based on other factors that
would draw extra attention to the suspect. A clear statement should be
taken from the eyewitness at the time of the identification and prior to any
feed back as to his or her confidence that the identified person is actually
the culprit.
The major problem in using guidelines for visual recognition for bite
mark analysis is that the guidelines were devised to enable professionals
in law enforcement to verify the validity of observations by a lay person
that may have only seen the suspect for a short amount of time, often in
less than ideal circumstances. The forensic odontologist is a professional
who is trained in the comparison of bite mark evidence and potential
perpetrator. He or she has the advantage of conducting the analysis over a
virtually unlimited amount of time in his or her own facility.
"Utilizing the Federal Bureau of Investigation (FBI) directives for
preventing a photographic line-up from being impermissibly suggestive,
certain tenets of that policy are breached by virtue of requiring a forensic
odontologist (expert) to conform to a system (the line-up) created to elicit
identifications from the lay person. One FBI recommendation is that the
suspect exemplar should be grouped with a minimum of five other reasonably similar exemplars. A concern is that the forensic odontologist is
considered an expert. In that regard, it is not necessary to present additional exemplars (or distracters), originally intended as a confirmation of
a lay witness' observations. Much in the same way that expert latent print
examiners are not required to view distracter prints in order to make an
identification, a forensic odontologist selecting from a false universe of
dental exemplars could elicit a stipulation to same from the defense with
an eventual counter utilizing numerical equations mathematically, proving
that one ID out of six exemplars does not eliminate millions of other
similar dentitions not viewed by the expert.
Another FBI recommendation is that the line-up should not be
repeatedly shown to a witness. As previously stated, the forensic odontologist has a virtually unlimited amount of time to revisit dental casts,
radiographs, etc., during his or her analysis.
A third FBI recommendation, targeted to preclude suggestive aspects
of line-ups with respect to lay witnesses, is that no comments as to the
validity of the line-up, the status of the case, etc., should be made or
alluded to. Typically the forensic odontologist works in concert with law
enforcement and may participate in the impression stage of incarcerated
suspects, obviously giving a hint as to the status of the case. Additionally,
if one forensic odontologist prepares the dental line-up for another, they
would, in effect, create a joint work product not precluding comments as
to the validity of the line-up between ‘unsworn’ expert witnesses.
Finally, the FBI advises that no witness should view the line-up in
circumstances that would permit other witnesses to ascertain the first
witness' ability to identify the subject. This would preclude consultations
or confirmations with other forensic odontologists – presumably unacceptable as collegiate consultations are encouraged within the forensic
odontology community."
The guidelines for a visual identification line-up have been evolving
over a period of over thirty years. The concept of using a line-up in bite
mark evidence is relatively new. It can be helpful to employ aspects of
established guidelines in the analysis of bite marks, but given the quality
of skin as an impression material, and the circumstances involving the bite
mark investigation, the guidelines for eyewitness visualization of subjects
in a line-up are unrealistic in the general analysis of bite marks.
Bite Mark Analysis, Guidelines, Dental Line-Up
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