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Bite mark traces
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This article provides an insight into bite mark analysis, which is a controversial discipline within
forensic odontology. The forensic significance is a crucial factor, and as bite marks cover barely visible
traces to avulsed tissue, bite mark analysis comparing the bite mark with the dentition of a suspected
offender can be very difficult and complex. The quality of a bite mark is often so poor that analysis
should be omitted, especially considering bite marks on skin. The expert must be cautious with their
statement and not oversell the findings.

Historically, expert opinions on bite marks have been presented on highly dubious grounds, and
as DNA profiling found its use, in several serious cases, bite mark statements have been disproved
and original court rulings reversed. The correct and fast collection of data in bite mark cases is critical
in order to secure the best evidence for the forensic team to work on. In cases where general den-
tists are forced to collect bite mark data, they are urged to seek help and instructions from a forensic

odontologist or the police in order to obtain good quality documentation.
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Clinical relevance

To ensure the best conditions for a bite mark analysis, it is of utmost importance that the data collection
takes place as soon as possible after the biting incident. This means that the forensic odontologist, first and
foremost, must secure a DNA swab from the bite mark. This step should be followed by photo documen-
tation and, if possible, 3D scanning of the lesion. Photographs should be taken with proper angulation to
ensure minimal distortion, accompanied by a reference scale - a ruler next to the mark. The data collection
should include a thorough description of the sequence of events, if possible.

“ bite mark represents a patterned injury

or mark caused by teeth during the biting

process, while a tooth mark represents a
patterned mark as a result of teeth being forced against
the skin or an inanimate object by various forms of
trauma” (1). In this article, all such marks or traces are
termed “bite marks”. Bite marks cover a great range

of lesions, ranging from barely visible marks to lesions
including avulsed tissue. All cases are unique, and
some are more complex than others.

The analysis of a bite mark on an animate or
inanimate object encompasses the description of the
mark and an assessment of the similarity between the
bite mark and the assumed dentition that made the



Apollonia 1/2026
Bite mark traces

mark. Bite mark investigation has been a discipline
within forensic odontology for decades, yet, when
scrutinising the scientific literature, it has been severe-
ly criticised for just as long. The field is controversial
due to its lack of scientific research, with case reports
dominating (2). This affects the conclusions that can
be drawn from analyses since the evidence from case
reports is considered to be of low value (2).

Furthermore, bite mark analysis is described as
being considerably subjective and quite complex (3).
The restraint from making strong conclusions espe-
cially addresses bite mark traces on skin, where the
complexity depends upon several factors, including
the location on the body and the severity of the bite
as well as the experience of the assessor (3, 4). Com-
paring bite mark analysis to a classic pattern-recogni-
tion discipline can only be considered in the part of the
field covering bite marks into hard inanimate objects
and should be addressed with great caution when bite
marks on human skin are evaluated (5).

Historically

In the Nordic countries, bite mark analysis has never
gained much ground, but in other places around the
world, especially the United States, the practice has
been widely used. Unfortunately, this has prompted
several incorrect court rulings — and even sent inno-
cent individuals to death row (6). The debate has been
particularly intense in the legal history of the United
States, not least when DNA profiling gained curren-
cy in the late nineties (7). The results from the DNA
profiling were, in several cases, found to contradict the
testimony from the bite mark experts (7, 8).

A particularly highly publicised court case from
the United States, with bite mark analysis as its focal
point, is the Ray Krone case (9, 6). Back in 1991, Ray
Krone was sentenced to death plus 21 years for murder-
ing a bartender. The bartender was stabbed to death,
and the only physical evidence found on her body
were bite marks on her chest and neck. The bite mark
analysis, based on a prominent tooth at the front on a
model of Ray Krone’s teeth, tipped the scales toward
the conviction (6). In 2002, after ten years in prison,
Ray Krone was acquitted of all charges and completely
exonerated, since DNA profiling of saliva on the victim
showed he could not possibly be the offender (6). At
least five other well-known cases in the United States
have also had bite mark analysis as the main basis
for conviction, which was later overturned by DNA
profiling (6).

Though not directly involved in the exoneration
of Ray Krone (10), it is worth noting the Innocence
Project, a nonprofit legal organisation, founded in

1992 in the United States (11). This organisation as-
sists in getting wrongfully convicted individuals out of
prison based on DNA testing and has, so far, helped to
free or exonerate more than 200 individuals (11). The
organisation often cites Ray Krone’s case, as it is a very
classic example of how erroneous bite mark analysis
statements can destroy the lives of innocent people.

The best-known bite mark case in modern his-
tory in the Nordic countries, heavily debated in the
Norwegian Dental Journal and Norwegian newspaper
commentaries for several decades, is the “Torgersen
case”. The Norwegian Fredrik Fasting Torgersen was
convicted of the rape and murder of a young girl in
1958 (12). A bite mark found on the girl’s left breast
turned out to be a much-disputed technical proof.
Several experts ended up commenting on the bite mark
and drew conflicting conclusions (12).

Torgersen was sentenced to life in prison, not
least due to the bite mark experts’ statements. He was
released after 16 years. Over the years, the case was
reviewed several times by Norwegian courts and the
more experts asked about the bite mark traces, the
more diverse and contradictory statements unfolded —
statements based on personal experience and forensic
odontology guidelines and perhaps to a lesser degree
scientific evidence, according to the commission’s re-
port (12).

Torgersen died in 2015. Most recently, in 2017,
Torgersen’s heirs requested a reopening of the case
based on the burden of proof being insufficient to es-
tablish that Torgersen was present at the scene of the
crime. The request was denied, although the commis-
sion now dismissed one of the three crucial original
technical proofs, the bite mark traces (12). In the com-
mission’s recent report, the traces were now deemed
to be insignificant (12). This controversial case clearly
shows that bite mark analysis can be very difficult and
commands respect; meanwhile, the rule of law is also
at stake.

Human versus animal bite

When presented with a suspected bite mark, the first
step is to carefully consider whether it is a genuine bite
mark. Other injuries may look like a bite mark, but a
careful examination and history taken will help to de-
cide whether the mark is a result of a forceful contact
with human or animal front teeth or a curved object
that makes a similar pattern.

A true bite can be from either an animal or a hu-
man. Most animal bites are from domestic animals,
mostly from dogs, but cats also bite (13). Occasionally
bite marks from rats are observed in small children, but
bites may also be from wild animals and even sharks.
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Figure 1. A, B. The bitemark severity and significance scale, and the associated visual index by Iain A. Pretty [Pretty, 2007].
The severity and significance scale shows that the association between the level of severity of the bite mark injury and the
forensic significance is anything but linear. Copyright © 2007 by American Academy of Forensic Sciences.

To distinguish an animal bite from a human bite, one
must consider the circumstances. Attacks by animals
will often present with several scratches as well as bite
marks (14).

Other aspects to consider are the size and shape
of the bite mark. Is it compatible with a human den-
tition? Compared to a human bite mark, the marks
resulting from animal teeth will often have a more cut-
ting than a crushing character, the jaws may be nar-
rower and the tooth marks from the canines of most
animals are deeper and more pointed (14).

Bite marks in human skin

Bite marks in the human skin cover a great spectrum,
ranging from barely visible marks to a distinct avulsion
of tissue (2) (Figure 1). Further, the quality of a bite
mark is dependent on the circumstances under which
it occurred, e.g. the bite time, the force, and whether
the offender and the victim moved or not during the
incident. These distortion factors contribute to the
quality of a bite mark (15).

Data quality is of great significance to the foren-
sic odontology assessment, since the better the bite
mark data quality, the more clear-cut a conclusion can
be drawn. In the mid-2000s, the forensic odontology
expert and researcher Iain Pretty (2, 16) developed
and validated a bite mark scale. The scale is meant as a
help to provide an overall lesion severity and forensic
significance estimation considering bite marks (2, 16)

(Figure 1).

The human skin interprets the dentition when
bit, and there exists no gold standard in bite mark
analysis. Studies using experimental bite marks in
skin can be criticised for holding only little validity
by being too far from reality (2). Likewise, “real” bite
mark cases don’t hold the truth either, as they depend
on a verdict which, as history shows, also cannot be
called “the truth” (2, 17).

In that connection, inconsistencies within the
field were unarguably explored in a study in which
practising forensic odontologists assessed six pictures
depicting six presumed bite marks (4). Even though
the forensic odontologists applied the bite mark scale
from Pretty (2, 16), their evaluations were highly con-
trasting (4). Considering one of the pictures by way of
example, the suitability for analysis was rejected by
one odontologist, while another odontologist found
the picture to be a “pretty good image to work with”
(4). Bite marks are changeable, especially in skin, due
to the biological response, where they degrade from
the moment they occur. Not least for that reason, the
prompt collection and good quality data is essential.

Bite marks in inanimate objects

Even though bite marks in criminal investigations
are commonly associated with those in the human
skin of either a victim or an offender, bite marks in
inanimate objects such as clothing, food, pencils,
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pacifiers or personal items can also provide valuable
forensic evidence, linking individuals to specific inci-
dents, places and individuals (18). Bite marks in such
objects often present as a three-dimensional impres-
sion of a person’s dentition, offering a comparison
of size and orientation, as well as the angulation and
shape of the teeth (19). In comparison to skin, bite
marks in food objects may result in very detailed, spe-
cific and observable characteristics (18) which may
contribute to a higher reliability upon analysis (20).

Bite marks on food items and inanimate objects
have frequently been described in case reports and le-
gal records (20). Nevertheless, most studies and guide-
lines on bite marks have focused on those in human
skin (20, 21). With Webster, who suggested a classi-
fication in 1982 as one exception, neither a specified
classification nor a golden standard procedure for
analyses of bite marks in food and inanimate objects
specifically has been proposed in modern times (20,
22).

Bite mark analysis - the data collection

Defining a bite mark before jumping to analysis is, of
course, the first crucial step. Accordingly, an estab-
lished bite mark analysis definition reads: “the de-
tection, recognition, description and comparison of
bite marks that occur on living and inanimate objects
caused by humans and animals” (8). This definition is
quite broad and leaves place for interpretation, whilst
other definitions describe the discipline as analogous to
the method of pattern recognition — the science of tool-
mark analysis (1). Based on the section “Bite marks in
human skin”, this method should be dismissed or used
with great caution when bite mark traces in skin are
evaluated.

For many years, the overlay method was the
method of choice in bite mark analysis in skin. Here, a
cast of the dentition of interest was covered by a trans-
parent plastic overlay and the incisal edges of the in-
cisors and the cusp tops of the canines were manually
drawn (23). Subsequently, the overlay was placed on
top of the bite mark and the analysis conducted. The
xerographic method, using a copying machine instead
of the manual drawing step, was the natural develop-
ment from the overlay method (23). Today, 3D tech-
nology is widely used, resulting in enhanced data qual-
ity due to reduced distortion. Clearance of the manual
aspect (subjectivity) in the methodology is essential,
though it must be kept in mind that distortion should
still be considered.

The fundamental data collection should, above
all, include a DNA swab from the bite mark traces
from which a DNA profile can be made (24). The lesion

should be documented by photographs of good quality.
The photos should be taken perpendicular to the lesion
at the proper angulation, to ensure minimal photo-
graphic distortion, optimal lighting conditions should
be attempted, and all pictures should be accompanied
by a reference scale — a ruler next to the mark (3, 21,
25) (Figure 2).

If possible, the photographing should be accom-
panied by 3D documentation. Finally, the data collec-
tion should include a thorough description of the se-
quence of events, if obtainable. If the case involves a
presumed offender, a saliva sample should be collected
for DNA profiling and the dentition documented in 3D
to be used within a potential analysis. In addition, ob-
taining a control sample from an unbitten area of the
victim’s skin for the analysis is essential (26). Overall,
the guideline from an official consultancy ought to be
followed; an established version is available from the
American Board of Forensic Odontology’s homepage
(21).

From a police perspective, meticulous collection
and documentation of bite marks on inanimate objects
is, like for skin bite marks, essential for building a ro-
bust evidentiary and judicial foundation. Evidence can
be collected through various methods, including pho-
tography, swabbing, impression taking, and alternative
techniques such as tracing on transparent plastic over-
lays (27-30).

Figure 2. Official scale from the American Board of Fo-
rensic Odontology (ABFO) placed next to an experimental
bite mark in human skin (right forearm). The photo is taken
to the best extent possible perpendicular to the lesion.
This ruler is highly recommendable since it "tells” on the
angulation of the camera.
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Since bite marks on perishable items are prone
to rapid and significant distortion, their reliability as
evidence depends on several factors. These include the
composition of the food item, its tendency to dehy-
drate and change shape at room temperature, the clar-
ity of the impression left by the suspect’s dentition, and
the time elapsed before the collection and preservation
of the evidence. Hence, preservation, such as taking
photographs of the object and placing food materials
in airtight bags and storing them in a refrigerator, is of
great importance (31).

Ultraviolet reflection photography (UVA), infra-
red and alternate light sources used in forensic practice
may also be useful in the documentation of bite marks
(21, 32). Just as with bite marks on skin, DNA swab-
bing from the affected area on the inanimate object,
performed as close to the time of the crime as possible,
is a key step. Still, in case the episode is only reported
hours after the biting incident, DNA from the offender
can possibly still be found (33).

Further collection of data from the suspected
bite mark may include 3D-documentation, digitised or
by impression compound - techniques which are rec-
ommended in analyses of bite marks in food products
(34). The collection of evidence from the suspected bit-
er follows the same protocol as described above.

Existing guidelines, such as the manual from the
American Board of Forensic Odontology (ABFO), sug-
gest different methods for analysis, although focusing
on bite marks in human skin (20, 21). Among tradi-
tional techniques for inanimate objects is the “dock-
ing”-procedure (35). Here, a dental cast of a suspect is
compared to the dental cast of the bitten object to see
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if the impression patterns align and match. Bites on
flat surfaces, like paper, can be analysed by using an
overlay technique, like the overlay skin method (23).

Should a general dentist find herself or himself
enforced to collect bite mark data, e.g. turned to by
a lawyer representing a defendant — not necessarily
seeking an objective statement — the dentist is urged
to turn to a forensic odontologist or the police for help
and instructions to obtain good quality documenta-
tion. It is essential that the dentist recognises the com-
plexity of the discipline and the critical impact that
evidence quality can have on those involved.

Conclusions

Up to the present time, bite mark analysis has seldom
been applied by Nordic forensic odontologists. It is a
rare event to find a mark unambiguously assessed as
a bite mark which also holds sufficient forensic signif-
icance, and further, when being subject to an analy-
sis, stands the scrutinisation of a critical assessment.
This is not tantamount to forensic odontologists rarely
commenting on presumed bite marks.

Although analysis for some cases should be avoid-
ed, a professional assessment of a bite mark’s severity
and the possible sequence of events can still be made.
A cautious statement about a suspected bite mark, not
pointing to a specific offender, could still contribute to
the overall understanding of an incident — though less
impactful than a definitive statement. The meticulous
and timely collection of bite mark traces is essential for
obtaining high-quality documentation, which could
make all the difference. B
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