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Abstract: 

Forensic dentistry plays an immense role in the mass disasters in the identification of victims. Forensic dentists 
or odontologists utilize their expertise and skills in identifying the victims and interpreting their age. This field 
deals with evaluation, handling and presentation of dental evidences in the court of law. The identification of 
deceased includes dental record matching, genetic fingerprinting, postmortem profiling etc. This review paper 
focuses on the role of forensic dentists in disaster victim identification and also outlines the newer 
advancements & methodologies that are arriving into the main stream. 
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INTRODUCTION: 
Forensic dentistry or forensic odontology is the 
application of the dental knowledge in the field 
of criminal & civil laws [1]. Dentists who work 
in forensic fields give their opinion in variety of 
case related to the human identification age 
estimation & even in bite marks analysis. The 
forensic odontologists help in investigation 
process by using certain methods such as DNA 
profiling of the deceased when ante mortem 
dental records are not available [2]. Recent 
advancements in the field of molecular biology 
& genetics have contributed a lot to rapid 
developments in forensic odontology field. 
Dental evidences usually gain much 
importance because the dental tissues can be 
used in determining the age, gender as well as 
ethnicity of the person. [3] During the 
investigation, if there is difficulty in the 
identification of the deceased by the family or 
if the DNA is not retrieved easily, in their case, 
dental identification serves as an excellent 
method [1].  
 
 
 
 
 
 
 
 

 
Lately, the field of forensic odontology has 
refined as a new ray of hope in the discipline of 
forensic medicine but this dynamic and 
coalescent field is still in infant stage in India 
[4]. Federation Dentaire Internationale defined 
forensic odontology as a branch of dentistry 
which in the interest of justice, that deals with 
the proper examination and handling of the 
dental evidences, along with proper evaluation 
and presentation of the dental findings [3, 5]. 
Forensic odontologists or Forensic dentist is 
assiduously involved in variety of situations 
such as mass disaster, civil and criminal 
investigation as well as child abuse etc.  
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The odontologists make use of variety of dental 
features such as anatomy, no. & position of 
teeth, bite marks, palate, lip print, prosthetic 
restoration etc. for investigation. Mouth 
usually acts as a key feature as it gives no. of 
details for victim identification [5]. 
 
There are majorly 3 thrust areas or 
applications of forensic odontology [2, 3, 7]. 
 Therapeutic and diagnostic examinations 
 Identification of the individuals especially 

victims in criminal investigator mass 
disaster 

 Identification examinations & evaluations. 
The American Board of forensic odontologists 
has provided guidelines for reporting dental 
identification. (6, 8, 9) 
 

 
 
In the catastrophic events especially, the 
forensic odontology shows uniqueness and 
proves to be the most important discipline. 
This discipline performs variety of functions 
ranging from human identification to the 
management of man disaster including the 
examination and evaluation of bite marks and 
skin injuries as well as use of dental materials 
in evidence examination [10, 11]. A dental 
record is usually a systematized document 
having the record and details associated with 
the history of illness, diagnosis, physical 
examination as well as the management of 
patient. The dental practitioners are impelled 
by the legislation to maintain & produce 

adequate dental records of patients. These 
records are helpful in forensic investigations, 
teachings & research work [10, 12]. 
 
TEETH AS A FORENSIC EVIDENCE: 
Teeth is the regarded as robust tissue in the 
human body and is impervious to the 
postmortem decay and can survive through 
almost all the conditions encountered during 
death and during the later decomposition 
changes. Teeth are also resistant to extreme 
force and temperature [3, 13]. The dental 
characteristics method is the elementary and 
rapid method of identification. The 
heterogeneity of dental characters is quite 
extensive and hence, making the dentitions 
peculiar. Therefore, teeth are considered as 
wonderful material for identification [2, 3, 14, 
5]. 
 
The dental profile comprises of various 
individual characteristics related to hard as 
well as soft tissue. This record helps in the 
estimation of age, gender, race, socioeconomic 
status, health occupation, personal habits as 
well as the food habits of an individual [15, 17]. 
 
IDENTIFICATION: 
Dentistry or odontology plays a vital role in 
human identification when there is severe 
tissue damage or there is loss of fingerprints 
data. Dental remains are of key importance, in 
cases when the deceased/corpse is 
skeletonized, burnt, decomposed. The major 
benefit of dental evidence is that it is always 
retained after death. Odontologists also make 
use of photographs, lip prints, radio graphs, 
bite marks amaloglyphies etc. for the 
identification [18, 19, 20]. 
 
Forensic odontology encompasses all the 
dental specialties and is also called “forensic 
dentistry” [5]. The diversity of possible 
combinations of characteristics in the human 
dentition can provide trillions of possible 
dental patterns that aids in the identification, 
the dental characteristics are neither 
independent nor occur with equal probability, 
therefore the empirical comparison of dental 
pattern is commendable method for forensic 
identification [21]. 
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AGE ESTIMATION: 
Age estimation is one of the key tools in the 
identification of an individual [2]. Dentition is 
employed for estimation of age in majorly 3 
groups namely, 
 Prenatal 
 Natal & postnatal 
 Children, adolescent & adults  
 

The eruption of third molar has great 
importance in order to differentiate juvenile 
and an adult [16, 5].Development of crown, 
phase of eruption as well as root arrangement 
is important parameters in age estimation. 
Various radiographic methods are used in age 
estimation [22]. The regressive changes in the 
teeth aids in the identification of age [23]. 
There are certain factors which help in the 
dental age estimation [5]: 
 Tooth germs appearance  
 Traces of mineralization  
 Degree of eruption & uneruption of teeth  
 Rate of formation of enamel  
 Formation of neonatal line 
 Attrition of crown  
 Degree of completion of roots  
 Formation of cementum  
 Root surface resorption  
 
GENDER AND RACE: 
Forensic odontologists can determine the race 
of an individual within three major groups. 
(Caucasoid, Mongoloid and Negroid) Experts 
differentiate the race from skull shape and 
tooth features. These tooth features include: 
 Cusp of Carrabelle  
 Shoval shaped incisors 
 Multicusped premolars 
 
Microscopic examination of teeth can also 
confirm sex by presence or absence of Y-
chromatin and furthermore, DNA analysis can 
also reveal gender [8, 24]. 
 
TEETH AS A SOURCE OF DNA: 
Hydroxyapatite crystals, a component of 
enamel binds with the DNA and hence, 
stabilizes it. Hence, teeth can act as a key 
source for DNA as there is immense amount of 
DNA in teeth. The extraction of DNA from tooth 
sample can be done by various methods [3, 7]. 

 
 
Crushing is the commendable method for the 
DNA extraction because it gives better results 
as compared to other methods and moreover, 
more amount of DNA can be obtained. (3) 
 
FORENSIC DENTISTRY AND ITS RELATION 
WITH DISASTER VICTIM IDENTIFICATION: 
There are several reasons behind the 
occurrence of mass disasters these reasons 
might be natural or may be because of human 
activities [8].The major task of police and the 
investigation team is to rescue and take proper 
care of the victims of disaster. Other 
paramount task is to establish the identity of 
the victims of mass disasters and this task is 
named as disaster victim identification. This 
identification is based on certain parameters 
such as fingerprints, physical features such as 
tattoos or belongings but these parameters are 
not conclusive in the case when the body is 
completely destroyed or decomposed, 
anthropological and dental evidences play a 
major role in the identifications of individuals. 
[10]. The International Criminal Police 
Organization (INTERPOL) has provided proper 
guidelines regarding the protocols to be 
followed while investigating the human 
remains in a mass disaster [25, 26]. The main 
objective of DVI is to provide scientific and 
logical basis for the identification of the victims 
in correct manner. The chief duty of the 
forensic odontologist in the victim 
identification process is done by matching the 
ante-mortem records with post-mortem dental 
records and other method is the estimation of 
age of the deceased from dental evidences [25]. 
Any individual having a missing tooth can also 
be identified by examining the anatomy of jaw 
bone or dentures, shape, size, manufacturers 
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and composition of the dentures. Moreover, 
dental anomalies also play an imperative role 
in the identification process [10, 27].Presence 
of any disease or unusual tooth arrangement in 
the dental arch can also help in 
individualization [25]. 
 
Role of Forensic Dentist: 
Forensic odontologist or dentist examines and 
evaluates the dental evidences such as tooth 
sample, dental cast, bite marks, saliva etc. They 
are also involved in establishment link of the 
victim with his/her respective family member 
by making use of DNA fingerprinting [8]. All 
these methods are used for the identification. 
Therefore, there is the utmost need to collect & 
preserve these samples meticulously. Chain of 
custody of all the samples should be 
maintained properly so that their integrity 
remains intact. Documentation of the crime 
scene is foremost duty of the investigators as 
well as the forensic team.Process to be 
followed is mentioned below: 
 

 
 

The collection of the evidences begins with the 
physical examination of oral structures which 
includes the examination of dental implants, 
anomalies, anatomy etc. Photography should 
be done during the examination because it can 
be used to show as well as demonstrate the 
conditions of the human remains prior to and 
after examination. Moreover, photography is 
also helpful in facial reconstruction of the 
putrefied body [28]. 
 
DENTURE IDENTIFICATION METHODS:  
The positive identity of the individual can be 
revealed by the help of dentures. The dentures 
are marked for the analysis purpose. There are 

2 types of markings done for denture 
identification. 
 Surface marking method  
 Inclusion method 
 
Out of these two methods, inclusion method 
provides far better predictable results and 
hence is used is used most often in 
identification process. (3) 
 
CHEILOSCOPY: 
The identification of humans on the basis of 
their lip prints is called cheiloscopy. In the 
cases when there is difficulty in matching 
antemortem and postmortem dental records 
then lip prints can provide adequate 
information. Like fingerprints, palmprints and 
footprints, lip prints also have grooves and 
furrows. Lip prints are also unique and they 
remain intact in the entire life of an individual. 
To reduce the inaccurate knowledge, it is 
advised to collect lip prints within 24 hours of 
time of death. Lip prints also help in gender 
identification. (2, 7) 
 
RUGOSCOPY: 
Palatal Rugoscopy or Palatoscopy is the study 
of palatal rugae. These are wrinkles or 
anatomical ridges or folds that are present on 
the anterior side of the palate. Rugae are 
protected by teeth, Bichat’s fat pad and lips and 
hence, they are less affected by incineration & 
decomposition. Palatal rugae are considered 
for identification of an individual. (2, 7) A study 
has shown that identification through palatal 
rugae has accuracy of 94%. (7) 
 
TONGUE PRINTS: 
Like lip prints, the morphological aspect of 
tongue dorsal surface is quite unique for every 
individual. Photograph and tongue impressions 
are taken for identifications. Physical 
examination of tongue is done which includes 
color, surface and other specific characteristics 
are noted down. Digital images of the tongue 
are taken by making use of digital software. 
Other methods like cast preparation, 
sublingual vein analysis etc. (3) 
 
METHODOLOGIES IN FORENSIC 
ODONTOLOGY: 
The conventional methods employed in the 
forensic odontology are:- 
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 Maintenance of dental record 
 Dental imaging  
 Cheiloscopy  
 Rugoscopy  
 Bite marks analysis 
 
There are many recent advancements in the 
odontology field which aid in the investigation 
and these include techniques. 
 
DNA Analysis: 
DNA in forensic odontology offer a never 
technology and is far better & reliable 
technique than conventional methods. Teeth 
are commendable source of genomic DNA and 
hence by making use of both genomic and 
mitochondrial DNA, the victim identification 
can be done easily DNA can also be extracted 
from dentin, cementum, pulp tissue etc. (3, 7) 
 
RFID Tags: 
Radio frequency identification tags are used for 
identifying and locating tagged human or non-
humans. The main role is of the microchip 
which stores information and provides a 
number called ‘tag’. (26) 
 
Dental Radiographs: 
Radiographs or X-rays are used nowadays in 
form of dental records. These radiographs 
provide valuable information which can’t be 
seen through naked eye. (25) 
 
Facial Reconstruction: 
Nowadays 2-D and 3-D reconstruction of facial 
features can be done which aims to give rise to 
the likeness that is close to the victim’s facial 
features. Computer aided reconstruction 
proves an excellent way of reconstructing 
facial features of the deceased. This method 
provides high resolution & quality of anatomy 
& pathology. (3) 
 
CONCLUSION: 
Forensic dentistry is a potent tool in disaster 
victim identification. This discipline is 
continuously strengthened by modern 
advancements and newer methodologies. 
Forensic dentistry is upgrading it to a newer 
version with the passage of time. Every 
disaster is unique, therefore no specific 
universal statement can be made regarding the 
investigation process. In the cases where ante 

mortem dental rewards are present, there is a 
large benefaction from forensic dentistry in the 
identification process. Forensic dentistry field 
is growing rapidly in routine casework and 
also in mass disaster cases and the 
practitioners are also enhancing their skills 
and learning new methodologies. Such 
activities must be encouraged and supported 
by forensic societies at higher levels. 
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