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A B S T R A C T  

Objective: The purpose of the article is to facilitate and 
enhance awareness of dentists in forensic odontology. 
Background: Forensic odontology is an integral part of 
forensic sciences. Knowledge of orofacial and dental features 
have been used successfully in furtherance of justice since 
hundred years. Mr. Suzuki, Gustafson, and Keiser-Nielson 
are among the many eminent persons who revolutionized the 
field especially in the identification of unidentifiable. Teeth 
marks are used successfully to identify criminals and 
presence of teeth in oral cavity to estimate age. Forensic 
odontology has been successfully employed to identify bodies 
in airplane crashes, mass disaster victims and in highly 
burned bodies. Forensic dentistry is not developed up to the 
required standards even in many developed countries and is 
in a rudimentary stage in developing countries. Unfortunately, 
it has not been considered important enough for teaching in 
regular bachelor's dentistry curricula and the result is that 
most of the dental graduates are not aware of the existence 
of forensic dentistry. It is strongly suggested that forensic 
odontology should be given its due wightage in dentistry 
bachelor's programme. In armed forces, it is mandatory to 
keep dental records and same should be practiced in civilian 
set ups by statute and dental societies should promote this 
branch of dentistry to achieve the goal. Keeping the dental 
records and their management accurately and carefully helps 
authorities to solve criminal and civil cases speedily.  
Keywords: Forensic odontology, identification, bite marks, 
dentistry 

Introduction   

Forensic dentistry is relatively a new and rapidly growing 

field. 'Forensic' has its roots from Latin 'forensis' means a 

place for legal discussion1. In forensic dentistry, 

subjective and objective data is collected, assessed and 

analyzed scientifically to be presented in courts for the 

purpose of law. Keiser-Neilson in 1970 defined it as a 
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branch of forensic medicine, which deals with the proper 

examination, handling, evaluation and presentation of 

data for the purpose of law Teeth are the hardest material 

in vertebrates and can withstand extreme conditions. 

Dental data are used successfully to identify highly 

decomposed, completely burnt, fragmentary remains and 

dismembered human skeletons. Their durability and 

preserved features narrate the story of humans in fossils.2 

History tells us different occasions when teeth were used 

as a proof of identity of individuals. Lollia Pauline was 

identified by Princess Agrippina in AD49 by her mal-

aligned teeth. Charles the Bold had a missing upper tooth 

and was identified by this characteristic in 1477 and in 

1776 General Joseph was identified by his silver dental 

bridge.3 Adolf Hitler’s badly burnt body was identified 

by his dental record. Bodies of Russian Czar Nicholas II 

and his family were also identified from their dental 

records.4  Dr. Oscar Amoeedo presented his thesis 'L Art 

Dentaire en MedecineLegale' in 1897explaining the use 

of dental data for legal purposes with special emphasis on 

identification and then forensic dentistry emerged as a 

science.5 It evolves rapidly after 1960 when a separate 

forensic odontology programme was started in USA.6 

Foundation of human society is the identification and 

recognition of persons in living as well as in dead. 

Positive identity is essential for armed forces 

proceedings, to resolve civil matters like insurance, 

pensions, disposition of deceased property as early as 

possible and a decent disposal of the body. Positive 

identity makes acceptance of death by relatives and dear 

ones so they can continue life. Knowledge of forensic 

dentistry is used extensively to solve crimes and bring 

criminals to justice by comparing the bite marks with the 

available dentist's record or of the suspect. Comparative 

forensic identification plays an imperative role in the 

human identification like bite mark analysis and other 

crimes involving teeth as a weapon. Ante-mortem data 

such as presence of number of teeth, restoration work, 

casts and radiographs etc are compared with the 

postmortem observations. Persons having multiple and 

more complicated dental treatments and restoration work 

can be identified more easily.7 Mostly the forensic 

odontologist encounters bodies where other means of 

identification like facial features, dactylography or other 

marks are not available or destroyed e.g. in advance 

putrefaction, deliberate mutilation or dismemberment by 

predators, drowning, burning, aviation and other 

accidents. 

 

Methodology 
Teeth become highly important to identify where other 

means are not available. In highly decomposed bodies, 

long immersion in water, burned cases, highly mutilated 

bodies, immersion in corrosives etc.; facial features are so 

much distorted that recognition by relatives or friends is 

not possible nor advisable. Teeth are fixed in alveolar 

bony sockets and well covered by soft tissues from all 

sides and so well protected. They can bear temperature up 

to 1600ºC without significant distortion.8 The material 

used in restoration work is also very much resistance to 

change. Teeth are a good source of biological material 

and it is highly valuable to establish identity by using 

molecular and biological techniques.9 

Determination of species, race and gender 

Species identification is necessary when a damaged or a 

broken piece of bone or tooth is in question. Species-

specific proteins remain present in teeth up to 12 months 

after death8 and can easily be identified by precipitin test. 

Races are broadly divided into Mongoloid, Negroid and 

Caucasoid.10 Though the races are intermingled by 

population migration and sexual dimorphism overlaps but 

still it is important in cases of highly mutilated, 

decomposed and fragmentary remains of bodies. 

Fragments of bone or tooth can be examined by 

comparative anatomy to find the origin. If the conclusion 

cannot be drawn by the shape of fragment, then 

arrangements of rods or prism in enamel can be examined 

by light or electron microscope to differentiate between 

primate and non-primate tissue.11  

Race can be identified by cephalic index (Table I) and 

morphology of teeth. Once the race is established, the 

most important parameter of identification is 

determination of gender and once it is decided, about 

50% population can be excluded from identification or 

investigation. It is not a complicated matter if whole 

skelton is available but incompletely burnt bodies and 

fragmentary remains like aviation disasters, bones are 

broken and only pieces are available, then it becomes a 

complex matter. The shape of incisors and subjective 

parameters of other teeth help to determine race.12 For 

example, Chinese people have odontomes on evaginated 

occlusal surface of premolars and mongoloids have 

shovel-shaped incisors excluding Caucasoids. Sexual 

diamorphism of skull and pelvis gives almost 100% 

accuracy. If these are not available and only lower jaw is 

found then teeth help to establish gender (table I)13 
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Table I: Indices in orthodontics 

Discussion 
Teeth as source of DNA 

As the teeth are well protected and are a good source of 

DNA.14 Many techniques like polymerase chain reaction 

(PCR) are extensively used after obtaining DNA from 

pulp cavity.15 DNA fingerprinting by short term repeats 

(STRs) and PCR can be matched by the previous data. 

Mitochondrial DNA (mDNA) can also be obtained from 

bones and teeth to trace the maternal ancestry and is 

mostly used in archaeology.16-17,18 

DNA can be obtained from body fluids like blood, hair 

follicles, saliva, semen, bones, and teeth etc.  In saliva 

sloughed, epithelial cells are in abundance from buccal 

cavity.19 In 1992 DNA was successfully obtained from 

saliva and different articles stained with it. 20 Oral cavity 

has Strepmutans and Streptsalvarius and are transferred 

to bite marks. By using PCR technique, the bacterial 

DNA sequence can be compared to that of suspect and 

source can be established.20 Dental pulp is also a good 

source of ABO blood grouping. ABO blood grouping 

antigens are present in soft as well as in hard dental tissue 

and can be extracted even in badly decomposed bodies to 

find blood group of deceased but desiccation and 

destruction of antigenic proteins by autolysis may make it 

difficult. In caries teeth, bacteria contribute foreign 

antigenic material and chances of error increases.21 In 

teeth, cementum and detine have antigenic properties and 

it is believed by many researchers like Rawle and 

Whittaker that this antigenicity remains unchanged even 

in powder form, irrespective of atmospheric conditions 

up to 6 months after extraction.22 

Facial restoration/superimposition 

Forensic artists use the dental profile to reconstruct facial 

appearance of deceased in life. If ante-mortem photos 

showing teeth are available, then these are superimposed 

to facial and dental profiles made by artists. In 

superimposition, positioning of images becomes more 

difficult due to angulations and enlargement of ante-

mortem images.23 

Age Determination 

Human dentition follows a relatively firm and predictable 

sequence of development from the 4th month of 

intrauterine life to 30th years of age when all permanent 

teeth are developed and forensic odontologist can 

estimate age with fair accuracy by examining their 

development. Radiographs show different stages of 

mineralization, root development, the structure of crown 

and presence of primary and permanent dentition.24 Age 

from 1-6 years can be determined almost accurately by 

comparing teeth development with development charts. 

In adults, dentine translucency and racemization of 

aspartic acid can give accurate estimation.25-26 

The volume of pulp cavity decreases with age by 

deposition of secondary dentine and is used for age 

estimation. Eruption of the third molar shows that age is 

not less than 30 years.27,28 

Bite Marks 

Teeth are used as a readily available weapon in many 

instances especially in sexual crimes and can be found on 

any body parts of victim or assailant and need particular 

attention. In sexual abuse, assault or rape, bite marks are 

usually found on the medial aspect of thighs and breasts, 

may be observed on vulval area of the female victim. On 

males, these are commonly found on arms and shoulders 

and usually produced by the victim. Typically human bite 

marks are circular or oval in shape with a diameter of 25-

40 mm depending upon area of the body, with a central 

zone of bruising resulting from teeth pressure from the 

periphery towards the central zone. 

Cheiloscopy or Lip Prints 

Human lips have ridges and furrows in the shape of 

wrinkles starting from the mucosal labial surface and 

continuing to external skin. The configuration and shape 

is unique for every person just like fingerprints and is 

gender specific also. Lip prints can be found on various 

articles like glasses, cups, spoons, tissue papers, towels 

and even on cigarette butts. Analysis and examination of 

lip prints can lead to identification of an individual. 29 

Conclusion and 

recommendations  
The purpose of this article is to enhance the orientation of 

Dental Specialist in the identification of victimized and 

deceased individuals. At present awareness of the 

importance of forensic odontology is almost negligible. 30  

It is utmost necessary that all institutions enhance 

awareness of the subject in BDS students, graduates as 

1. Sexual diamorphism 

a. Mandibular canine index=100×Mesiodistal crown 

width÷intercanine arch width 

b. Mandibular first molar index: 

Mandibular first molar index=100×Mesiodistal crown 

width÷intermolar arch width 

 

2. Race identification 

a. Cephalic index 

Cephalic index=100×max breadth of cranium÷max 

length of cranium 
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well as in dental technicians. Dental association can play 

a vital role to achieve the desired goal. Forensic 

odontology/dentistry is not mentioned in existing BDS 

curriculum. 31 It is strongly suggested that regulatory 

bodies incorporate the subject in BDS curriculum. It is 

also necessary that legislations be made to direct dental 

practitioners/technicians to keep all dental record of all 

patients. 
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