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Abstract:

Forensic odontology is a branch of dentistry that uses tooth in the identification of a human. Like a finger print tooth of an individual is very unique and it
can be used for identification of an individual. When mass casualties, crime scenes, or terrorist attacks occur, it is crucial to identify the bodies of the
victims. In many such cases forensic odontology played an important role. Bite mark is as unique as fingerprints and DNA. Individual bite marks are
characterized by characteristics such as the distance and angle between teeth, missing teeth, fillings, and dental work which makes bite mark unique to
anindividual. Abite mark on a victim's body or other object at the scene of a crime can be used as an evidence if it is recorded and handled properly.But
still the reliability of the bite mark analysis in establishing the identity of an individual is questionable. In this article we have searched and reviewed
various articles related bite mark analysis and its limitation in establishing the identification of anindividual.
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Introduction:

Forensic odontology involves the proper examination and
handling of dental evidence in a court of law to deliver justice
as a part of forensic medicinal sciences.

Bite mark is defined as a mark caused by the teeth either alone
or in combination with other parts of the mouth'”. Bite mark is
unique for every individual as every person has unique pattern
of teeth arrangement, rotation or misalignment of teeth. In a
crime scene, it may be found on the body of the victim, on
food, or on any object the suspect bite. Bite marks are
involved in the violent crimes, child abuse or sporting events.

The class characteristics of the bite mark identify the group
from which it originates: human, animal or others. Bite mark
characteristics' and 'tooth class characteristics' are the two
class characteristics®
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The range of conclusion that we can draw from the analysis of
bite marks are excluded, inconclusive, possible biter,
probable biter and reasonable medical certainty””

A guideline is laid down by ABFO to record the bite marks.
The steps involved in Bite Mark recording is shown in table 1
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Methodology:

Using goggle engine search articles on bite mark analysis
were retrieved. The keywords like 'bite mark', 'evidence,
crime scene','cases solved', 'controversy related to bite marks'
were used to search the relevant articles. There were almost 30
articles related to the use of bite mark analysis and its
implication in delivering the justice.

Discussion :

In a case reported in year 1870 Ohio Vs Robinson” the
accused was reportedly freed even though the bite mark
present on the body of the victim was matched with the
suspect with reasonable certainty.

Doyle v. State, Texas (in year 1954) was the first case in which
bite mark left by Doyle in the process of committing a
burglary, on a partially eaten piece of cheese was used as
evidence".

The most important case that was related to use of bite mark
analysis in the justice was the Ted Bundy case in which he was
convicted based upon the presence of bite marks on the body
of the victim. After more than a decade of denials, he
confessed to 30 murders committed in seven states between
1974 and 1978. It was probably the first case in the history
that has actually highlighted the importance of bite mark
analysis in conviction of a suspect.

After that many cases were reportedly solved by the bite mark

- (18
analysis".

If we look into the cases in the India one of the most important
case in India solved by the bite mark analysis was Nirbhya
gangrape case in 2013 The bite marks was analysed with the
aid of computer software and it was confirmed that two of the
bite marks were identical with two suspects. The submitted
evidence was approved by the court on May 6, 2013 After
that reportedly there were two more cases of rape was solved
by bite mark analysis by the forensic odontologist from KEM
Hospital Mumbai'”In one case the victim was murdered and,
in another case, the victim was unable recollect anything
about the rape incidence that took place. So, in both the cases
the bite mark analysis played a very crucial role in delivering
the justice.

Recently, however, there have been reports of incorrect bite
mark analyses leading to wrong convictions. One of such case
was Ray Krone case in 1991'” in which he was wrongly
convicted in rape and murder case and was sentenced to death.

It took almost ten years for Krone to be exonerated after a re-
evaluation of the case and DN A analysis left on the victim.

Similarly the case of Kennedy Brewer case in 1992 he was
charged with murder of 3 year old daughter of his girlfriend
based on the analysis of bite marks present on the body of the
victim and was sentenced to death. After many years
reinvestigation of the case and DNA test proved that Kennedy
was innocent. "

A quarter of the exonerated Americans since 1989 were
wrongly convicted because bite mark analysis was incorrect,
according to the National Registry of Exonerations U.S.A.".

Such reports are definitely of big concern. When it comes to
analysing bite marks, it is actually a pattern matching
exercise, so there is room for error both during the recording
and analysis of the bite marks.

Apart from that the human dentition consists of 32 teeth, each
with five anatomical surfaces. Despite this, Bite marks
analysis yields very little information because there are often
only four to eight teeth found in Bite marks evidence.
According to a study three dimensions models of dentition
drawn from two different people from a sample of 500, whose

six front teeth are found indistinguishably alike"”.

The bite marks are an important evidence left on the body of
the victim by the culprit. Skin is not a good material for
recording bite patterns, and the victim's struggle and
movement during the assault further result in inaccurate and
inappropriate recordings.

Skin is a highly viscoelastic material that means indentations
left by teeth during biting will rebound, so that affects to the
recording ability of skin by leaving no potentially record of
the three-dimensional structure of the biting edges of teeth”'”.

A bite mark's shape and clarity changes within a relatively
short period of time, both in living and dead people.In cases of
laceration and abrasion injuries, the time interval between
examining and recovering evidence can result in distortion
because of contraction and healing artifacts, which affects the
dimensions and appearance of bite marks."”

Bite marks identification methods include direct or indirect
comparison. In direct comparison dental model from the
suspect can be directly placed over the photographs of Bite
marks to demonstrate concordant points and in Indirect
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comparison involves transparent overlay which is then placed
over the scaled 1:1 photographs of Bite marks for comparison.
Other methods such as odontometric triangle method and
image perception software also used for the Analysis of
Bitemark"”

One of the most important drawback in the bite mark analysis
is the technique that is being used by the forensic
odontologist. For indiect or overlay method a variety of
tecniques can be used like computer generated overlay or use
of problems in Bite marks analysis is the wide variety of
techniques and techniques using complex computer systems,
special light sources, reflex and scanning electron
microscope.

A survey was conducted on 72 odontologists and it was
observed that 90% of them used overlay method for pattern
analysis. The interesting observation was that 30% of the
overlay used in the analysis were not computer generated and
even 10% of them were hand-drawn."”

It means there is no definite protocol to do bite mark analysis.
Overlays generated by computer are well documented to be
superior to overlays generated by other methods. It should
always be used for bite mark analysis for better matching of
pattern.

The NAS report stated that “no thorough study has been
conducted of large populations to establish the uniqueness of
Bite marks™*”.

NAS report published in 2009 finds that many Forensic
evidence including Bite marks is introduced in criminal trials
without any meaningful scientific validation, determination
of error rates, or reliability testing to explain the limits of
discipline.®”.

If we talk about the reliability of a measuring instrument or a
human examiner it means that we must be getting the same
results again and again when it measures the same thing
repeatedly. Intra examiner unreliability means when
examiners examine the same evidence at different times, they
give different conclusions. The bite marks identification is
entirely subjective. Bite marks comparison does not have any
minimum criteria for declaring a match. Absence of precise
and objective criteria for declaring matches compromise the
reliability of Bite marks Analysis. When computerized
complex image analysis used for Bite marks analysis to make
the process more objective and tested in the real legal case, a

different biter was identified instead of the defendant who is

already convicted on the basis of expert testimony "

lain pretty and David sweet in 2001 conducted a study using
digital overlays for comparing known and questions Bite
marks and evaluation done by board-certified dentists.
According to the study, “even though the overlay is widely
effective, there is concern about the variation among
odontologists in their performance. Intra-examiner
agreement was found to be as low as 65%, false positives
averaged 15.9%, and false negatives averaged 25% .

This finding indicates that the reliability of the forensic expert
in examining the bite marks is variable and every forensic
expert may not be competent enough to do the correct analysis
of bite mark.

Conclusion:

Bite mark is definitely very valuable circumstantial evidence.
Its usefulness depends largely on the expertise and accuracy
of the forensic expert recording and analyzing the bite
mark.The ABFO should establish certain guidelines and
conduct training programs for forensic experts so that they
can correctly analyze bite marks.It will negatively impact the
reliability of the bite mark as evidence if it is not implemented.

References:

1. Shafer's Textbook of Oral Pathology, Edited by B
Sivapathasundharam, 8th edition, Elsevier publication.
Chapter 23- Forensic Odontology, Page-716.

2. N Kaushal. Human Bite Marks In Skin: A Review. The
Internet Journal of Biological Anthropology. 2010; 4: 2.

3. Sweet D, Bowers CM. Accuracy of bite mark overlays: a
comparison of five common methods to produce
examplars from a suspect's dentition. J Forensic Sci.
1998;43:362-367.

4. Shebah C, Sheethal A, Harshita BR, Preethi P and
Prasanna RK. A Review on Bite Marks in Forensic
Dentistry. Austin J Dent. 2022;9(1): 1167.

5. Pierce LJ, Strickland DJ, Smith ES. The case of Ohio v.
Robinson. An 1870 bite mark case. Am J Forensic Med
Pathol. 1990 Jun;11(2):171-7. doi: 10.1097/00000433-
199006000-00014. PMID: 2188498.

6. Riaud X. Convicted by a bite mark, Ted Bundy (1946-
1989). Dent Hist. 2014 Jan;(59):11-3. PMID: 24620434.

7. Karazulas CP. The presentation of bite mark evidence
resulting in the acquittal of a man after serving seven
years in prison for murder. J Forensic Sci. 1984
Jan;29(1):355-8. PMID: 6699605.

03 Official Publication of Indo Pacific Academy of Forensic Odontology



JINPAFO Vol.11, Issue 2, Jan. - June 2022

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

04

Stavrianos C, Hourdakis K. Epexergasia, sygkritike
melete kai anagnorise odontikon entypomaton se
biaiopragies, biasmous kai dolophonies [Bite marks as
evidence in violent incidents, rapes and murders. Report
of 2 cases]. Hell Stomatol Chron. 1989 Jan-
Mar;33(1):33-44. Greek, Modern. PMID: 2486348.
Pierce L. Early history of bitemarks. Manual of Forensic
Odontologyed. 1991;2:127-8

Maheswari TU, Chaudhary M. Forensic odontology-
renowned cases solved. International Journal of Forensic
Odontology. 2021 Jan 1;6(1):1

First in Mumbai: Forensic odontologist helps secure rape
conviction. Available
https/www.dnaindia.com/mumbai/ report-first-in-
mumbai-forensic-odontologist-helps-secure-
rapeconviction-2088036.Accessed January 13,2022
https/www.seattletimes.com/business/24-convictions-
based-on-bite-evidence-overturned

Forensic Injustice: the Dangers of Bite-Mark Analysi

on:

fpyouthcollab.org/our-content/op-eds/activism-and-

community/forensic-injustic...

The Innocence Project. Description of Bite Mark
Exonerations and Statistical Analysis; 2019. p. 3-5.
Available from: https:/ www.innocenceproject.org/wp-
content’uploads’2019/01/ Description-of-bite-mark-
exonerations-and-statistical-analysis  UPDATED-
01.28.19.pdf. [Lastaccessed on2020 Dec 13].

Paul C. Giannelli, Edward J. Imwinkelried, & Joseph L.
Peterson. Federal Judicial Center Reference Manual. 3"
ed. Washington, DC; The National Academies Press.
2011:p. 104,105,106

Saks MJ, Albright T, Bohan TL, Bierer BE, Bowers CM,
Bush MA, et al. Forensic bitemark identification: Weak
foundations, exaggerated claims. J Law Biosci
2016;3:538-75.

Sheasby DR, MacDonald DG. A forensic classification
of distortion in human bite marks. Forensic Sci Int
2001;122:75-8

Modak R, Tamgadge S, Mhapuskar A, Hebbale M,
Vijayarabhavan NV. Bite mark analysis: Chasing the
bite! Indian J Oral Health Res 2016;2:61-6.

Pretty [A. A web-based survey of odontologist's opinions
concerning bitemark analyses. J Forensic Sci
2003;48:1117-20.

Committee on Identifying the Needs of the Forensic
Science Community National Research Council,
Strengthening Forensic Science in the United States: A
Path Forward (2009) (hereinafter, NAS Report). The
Original, and Parent, Organization, Created by Congress

21.

22.

in 1863, during the Administration of Abraham Lincoln,
is the National Academy of Sciences. One of its Major
Subunits is the National Research Council, through
which 'the NAS Provides Objective, Science-Based
Advice on Critical Issues Affecting the Nation'. Available
from: http/www. nasonline.org.

Naru AS, Dykes E. Digital image cross-correlation
technique for bite mark investigations. Sci Justice
1997;37:251-8.

Pretty IA, Sweet D. Digital bite mark overlays — An
analysis of effectiveness. J Forensic Sci 2001;46:1385-
91

Official Publication of Indo Pacific Academy of Forensic Odontology


http://www.innocenceproject.org/wp-

	Page 17
	Page 18
	Page 19
	Page 20

