
Bitemark evidence has continued to provoke controversy within
the field of forensic dentistry. The differing views surrounding in-
terpretation, methodologies, and admissibility are cornerstones of
these arguments. The American Board of Forensic Odontology
(ABFO) has made an effort to help bring credibility to the discipline
by establishing a set of guidelines in the collection of bitemark evi-
dence (1). These guidelines are advocated by the American Society
of Forensic Odontology (ASFO) (2) as well as in the dental literature
(3–7). Establishing a consensus of a standard protocol in collecting
evidence aids in the unity and reliability of the profession. Board cer-
tified forensic odontologists who are Diplomates of the ABFO are
required to understand and apply these practices routinely and ex-
plain any procedural deviation from the conventional guidelines (2).

The purpose of this study was to evaluate whether forensic odon-
tologists adhere to the guidelines recommended by the ABFO in
victim evidence collection. A previous study had examined the ad-
herence in the collection of suspect evidence; however, the topic of
victim evidence was not explored (3). Often, the victim evidence
obtained is the key variable that directs how much detail can be ex-
amined within the investigation. Proper collection and documenta-
tion of this type of evidence will give support to the admissibility
and conclusions of the examiner.

The Guidelines

In 1994, the ABFO assembled a representative sample of foren-
sic dental specialists to develop guidelines for bitemark case man-

agement. These included specific recommendations and were pub-
lished in the ASFO Manual of Forensic Odontology (2). A sum-
mary of the guidelines for the collection of victim evidence in
bitemark cases is shown in Fig. 1.

Methods

A questionnaire was developed to solicit data from forensic
odontologists regarding the standard protocol they follow during
the collection of victim evidence. The survey included inquiries fo-
cusing upon the typical evidence collected, the photographic docu-
mentation of the bitemark, and the impression and/or excision of
the bite site. Additionally, each subject was asked to report if they
were a Diplomate of the ABFO and the average number of
bitemark cases they are involved in per year. Forensic odontolo-
gists with Diplomate status are expected to act in accordance with
the guidelines set forth in evidence collection. Non-Diplomates
represent members of the ASFO who have not obtained voluntary
certification through the ABFO. This study was carried out at the
ASFO annual meeting, February 2002 during the AAFS annual
meeting in Atlanta, GA.

Results

A total of 34 questionnaires were correctly completed and re-
turned. Those received included 8 responses from Diplomates and
26 responses from ASFO members. Table 1 shows the number of
self-reported bitemark cases performed each year by the respon-
dents. Figure 2 illustrates the percentage of respondents that collect
the four types of evidence: photographs, saliva swabs, bite site im-
pressions, and impressions of the victim’s own teeth. Not all re-
spondents reported collecting all of the types of evidence despite
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this requirement in the ABFO Guidelines. Table 2 reports the types
of photographic evidence collected and who collects it and Fig. 3
illustrates the type of film utilized. Table 3 shows the percentage of
respondents who excise the bite site from deceased individuals.

Discussion

Cases Completed

The number of bitemark cases completed by non-Diplomates av-
eraged less than five cases per year, with the majority of the re-
spondents examining only one case or less. Diplomates’ caseload
averaged only slightly higher than non-Diplomates. A previous in-
quiry into the number of bitemark cases completed yielded similar
results (3). It is worth noting that often odontologists are requested
based upon their experience and expertise in bite cases. The num-
ber of cases one has examined, appearance as an expert witness and
board status can strengthen professional credentials. With the rela-
tive small number of bitemark cases brought forth each year, there
is a need to expose less experienced examiners to a greater fre-
quency of case analyses. A recommendation is to request a col-

TABLE 1—Comparison of the number of cases by ABFO Diplomates
and non-Diplomates (n � 34).

Average Number of Bitemark Cases Per Year

0 to 2 2 to 5 6 to 10 11�

Diplomate 2 4 1 1
Non-Diplomate 13 11 2 0

FIG. 1—ABFO guidelines for the collection of victim evidence.

FIG. 2—Percentages of the typical victim evidence collected as reported
in the study questionnaire.

TABLE 2—Photographic evidence collected (%).

Photographs Personally Taken? Type of Photographs

Yes Sometimes No Orientation Close-up UV W/out Scale

Diplomate 37.5 50 12.5 100 100 12.5 37.5
Non-Diplomate 50 43 7 100 100 12.5 12.5

FIG. 3—Typical film type utilized (%).

TABLE 3—Frequency of excising the bitemark site.

Yes Sometimes No

Diplomate 12.5% 75% 12.5%
Non-Diplomate 0% 45.8% 54.2%



league to review the evidence given for analysis and come up with
separate conclusions. This second opinion could be reciprocated as
a professional courtesy in future cases, to reinforce the conclusions
and help aid in the experience of examiners to different bitemark
cases.

Evidence Collected

All respondents indicated a general compliance in the collection
of the standard victim evidence advocated in the ABFO guidelines.
The photographic record of the bitemark had the highest obser-
vance rate with nearly 88% of Diplomates and 96% of non-
Diplomates. These high values represent the extraordinary depen-
dence upon and the need for proper photographic documentation.
The collection of saliva swabs from the bite site is ranked lower for
both Diplomates and non-Diplomates. This trend could be a result
of the injury having been altered or tampered with prior to exami-
nation. A living victim often may have cleansed the area or treated
the injury antiseptically to prevent infection. A deceased victim
may have been exposed to different environmental elements, had
the area affected by the postmortem investigation of the body or in-
accessibility to DNA analysis.

The process that showed the greatest discrepancy between the
two groups was obtaining an impression of the bitemark site. Non-
Diplomates reported an observed rate of 92%; whereas Diplomates
reported following the guidelines only 62% of the time. The evi-
dentiary value of an impression of a bitemark in the absence of no-
table tooth indentations is low and the more experienced examiner
may choose to exclude this step for efficiency sake. A non-
Diplomate may opt to obtain all potentially valuable information
and at a later date eliminate any non-probative evidence when it
comes to their final analysis.

All respondents took the victim dental impressions on average
70% of the time. This is a frequently overlooked step that should be
included in the analysis to rule out that the bite was self-inflicted.
If the bitemark is located in an area that is not accessible to the vic-
tim, this step may be disregarded.

Photography

The importance of capturing the image of the bitemark is a criti-
cal factor in the analysis of the evidence. There are specific meth-
ods advocated in the dental literature for the production of forensic
photographs (8–10). Each method stresses the importance of proper
technique and orientation relating to the camera placement, a refer-
ence scale and the prevention of distortion. With such an emphasis
placed on the precise technique required, it is interesting to note that
only 37.5% of Diplomates and 50% of non-Diplomates are the in-
dividuals who routinely photograph the injury. When questioned as
to whom would typically photograph the bitemark if not themself,
the most common response was the police or the investigating
agency followed by the medical examiner and other dentists. These
individuals occasionally have not obtained the appropriate training
involved in the capturing of forensic evidence on film; and conse-
quently, may not record all the necessary elements required for
proper analysis. Therefore, the authors recommend that additional
photographs of the bite injury be taken if one has accessibility to the
victim and/or the victim’s consent. Although time may have elapsed
since the initial photograph was taken, some elements may be cap-
tured that could aid in the interpretation and investigation.

All respondents take orientation and close up views. The pres-
ence of a reference scale is always included with 94% of the re-
spondents stating the ABFO No. 2 scale as their standard measur-

ing device. Surprisingly, few examiners additionally document the
bite injury without the scale in place. This type of photograph is
beneficial in that it can establish that no relevant areas of the bite or
other evidence are concealed in the photographs where the refer-
ence scale is included. The use of UV light is routinely used by only
a small percentage of both target groups. This factor may be due to
the availability of the equipment necessary for this technique by
many examiners. Additionally, all respondents typically take more
than five photographs for each bitemark. This abundance of photo-
graphic evidence is paramount in that it allows the examiner nu-
merous views and opportunities to capture the bite with varying
lighting and focal distances.

With the advent of digital technology, the type of images used in
the documentation was of interest to the authors. It was found that
traditional 35 mm color film continues to be utilized. The use of
black and white film was shown to be greater in the group of non-
Diplomates and the use of digital film is becoming more common
with almost 45% of all respondents reporting some use of digital
cameras. As new analysis techniques focus more on the incorpora-
tion of computers, using a digital camera eliminates the need to
scan the photographs into the computer. Another advantage of digi-
tal imaging is the availability to instantly preview the image. Most
high-end digital cameras allow for the screening of each image as
it is taken and direct integration into a computer-imaging program.
This immediate feedback would assure the examiner that they have
successfully obtained all views of the bite injury that are needed.
The variability in the quality of digital cameras, however, may
leave the examiner vulnerable to an inquiry regarding the accuracy
of the photographic documentation. Therefore, as with any new
technology introduced into the legal system, it is recommended to
become familiar with the rules of evidence surrounding the admis-
sibility of digital images in each local jurisdiction.

Bite Site Impression

Taking an impression of the bite site is recommended in the
ABFO guidelines for those surfaces that may provide useful infor-
mation. There are general recommendations given regarding the
impression material and support needed to record accurately the
anatomical area; however, there is no standard technique pro-
moted. For those respondents who indicated they have taken im-
pressions of the bite site, the technique they followed was de-
scribed. All respondents specified that they used a vinyl
polysiloxane (VPS) impression material, but the remainder of their
methods varied significantly. The greatest number described using
VPS with a Hexcelite® or Stone backing. All additional replies in-
cluded using VPS with a variety of backings such as an acrylic ring,
paperclip with stone, mesh wire and plaster and custom tray mate-
rial. It is interesting to note that 12% of the respondents simply
stated taking a VPS impression of the site without any backing.
This does not adhere with the guidelines set forth which specifi-
cally suggests suitable support to replicate the body contour (2).

Bite Site Excision

The most controversial issue within the study was the topic sur-
rounding the excision of the bitemark site in deceased victims.
The guidelines vaguely state that retained tissue samples may be
beneficial for future study. Possible uses could involve transillu-
mination analysis, histological studies, or metric and pattern anal-
ysis. Several authors have developed techniques that are suitable
for the excision and preservation of excised tissue (11,12). A fur-
ther study examined the distortion of preserved skin and con-
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cluded that there appears to be both contraction and expansion in
different bitemark specimens (13). Despite these results, 87.5% of
Diplomates and 45.8% of non-Diplomates stated that they occa-
sionally excise the bite site. The main rationale for whether or not
a bite is to be excised was the location of the bite on the victim.
In addition, an equal number acknowledged the decision was not
theirs to make. Rather, it is pre-determined by the medical exam-
iner as to whether or not the excision was approved in each case.
Finally, additional responses for not excising a bitemark indicated
that there is no set protocol established and the procedure serves
no purpose.

The techniques utilized in the excision of a bite site varied
slightly. The most common response placed and secured an acrylic
ring with cyanoacrylate and sutures to the bite site area. Other
methods used a plastic ring with and without VPS backing, or su-
turing a metal ring.

Conclusions

This study revealed that the majority of odontologists follow and
adhere to the guidelines established by the certifying board in
forensic odontology for the collection of victim evidence in
bitemark cases. Since high quality photographic documentation
cannot always be relied upon by the investigating agencies, the
odontologist needs to be involved in the recording of the injury.
The different types of film used was varied, with most respondents
utilizing an additional medium to complement the standard 35 mm
color film. The use of digital cameras appears to be gaining popu-
larity and may continue to become more mainstream within the
profession. The treatment of the bite site by different impression
and excision techniques seem to be dictated largely by the personal
preferences of the individual examiner. The lack of a standardized
protocol in either area leads to variability within the methodolo-
gies. Further studies are needed to explore these issues.
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