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ABSTRACT 

Forensic odontology, at the nexus of dentistry and 

legal science, has become indispensable for the 

identification of human remains, particularly when 

traditional methods such as fingerprints and facial 

recognition fail. Teeth, due to their remarkable 

resilience to decomposition, trauma, and 

environmental insults, provide a highly reliable 

source of forensic evidence in disaster victim 

identification, criminal investigations, and abuse 

cases. This article reviews essential forensic dental 

methodologies, highlights landmark Indian case 

studies, discusses technological advancements, 

addresses ethical considerations, and explores 

ongoing scientific controversies within this field. 

The integration of dental evidence continues to play 

a critical role in medico-legal procedures, with 

India progressively strengthening its forensic 

odontology landscape . 
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I. INTRODUCTION 
Forensic odontology, the application of dental 

science to legal investigations, holds a pivotal role 

in identifying individuals and interpreting dental 

evidence within judicial contexts. The unique 

durability of teeth, preserved even under extreme 

conditions such as fire, decomposition, and 

physical trauma, makes them invaluable for 

medico-legal investigations that involve mass 

disasters, criminal cases, sexual assaults, and child 

abuse. With India's evolving judicial and forensic 

framework, major events such as the Air India 

AI171 crash (2025) and the Nirbhaya case (2012) 

have underscored the clinical and evidentiary value 

of forensic dental experts. Despite the discipline’s 

growing recognition in India, challenges remain, 

including inconsistent training curricula, the 

absence of a national dental record database, and 

judicial skepticism regarding certain methodologies 

like bite mark analysis  

 

II. THE ROLE OF DENTISTS IN 

FORENSIC INVESTIGATIONS 
Dentists contribute to forensic 

investigations in multifaceted ways by applying 

their specialized knowledge to various critical 

domains: 

 Human Identification: Dental restorations, 

prosthetic devices, and distinctive anatomical 

features are compared between ante-mortem 

and post-mortem records to facilitate the 

identification of unknown remains. 

 Age Estimation: Dental age estimation 

utilizes eruption sequences, root development, 

and radiographic evaluations employing 

methodologies such as the Demirjian, Kvaal, 

and Cameriere techniques. These approaches 

aid legal processes involving juvenile justice 

and immigration. 

 Bite Mark Analysis: Analysis involves 

assessing dental arch dimensions, cusp 

morphology, spacing, and unique dental traits 

to compare alleged bite marks on victims or 

objects with suspects’ dentition . 

 Abuse Detection: Dentists identify patterned 

injuries or signs of dental neglect in vulnerable 

populations, including children and elderly 

individuals, playing a vital role in medico-legal 

documentation of abuse . 

 DNA Profiling: Extraction of nuclear and 

mitochondrial DNA from dental pulp, dentin, 

or restorations provides definitive identity 

confirmation and supports kinship analysis . 

 

Dental tissues’ remarkable resistance to 

environmental and physical damage frequently 

makes them the last surviving source of biological 

evidence in scenarios such as fires, explosions, and 

prolonged decomposition . 

 

III. HISTORICAL CONTEXT AND 

INDIAN CONTRIBUTIONS 
While forensic odontology traces its 

origins to ancient times—such as the identification 

of the Roman Empress Agrippina through dental 

characteristics—its formal recognition in India is 



 

       

International Journal Dental and Medical Sciences Research 

Volume 7, Issue 5, Sept – Oct 2025 pp 100-103  www.ijdmsrjournal.com ISSN: 2582-6018 

                                       

 

 

 

DOI: 10.35629/6018-0705100103           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 101 

relatively recent and rapidly developing. The 2004 

Indian Ocean Tsunami was a watershed moment, 

prompting large-scale disaster victim identification 

(DVI) efforts in Tamil Nadu and the Andaman & 

Nicobar Islands. Indian forensic odontologists 

collaborated internationally, deploying dental 

record comparisons and DNA analyses aligned 

with Interpol’s protocols, setting valuable 

precedents for disaster management . Since then, 

continuous advancement in forensic odontology 

education, research, and judicial participation has 

positioned India as a notable contributor to the 

global forensic dental community. 

 

IV. CORE METHODOLOGIES IN FORENSIC ODONTOLOGY 

Method Description Applications 

Dental 

Record 

Comparison 

Comparison of ante-mortem and 

post-mortem dental radiographs, 

restorations, crowns, and casts 

Used extensively in mass disasters, 

homicide cases, and unidentified remains 

to establish identity  

Bite Mark 

Analysis 

Detailed assessment of bite 

mark dimensions, arch width, 

cusp patterns, rotations, and 

dental anomalies 

Utilized in investigations of sexual 

assault, homicide, and child abuse, 

though accepted as corroborative 

evidence only  

Age 

Estimation 

Use of Demirjian’s scoring 

system, Kvaal’s radiographic 

method, and Cameriere’s open 

apices measurement 

Important in juvenile justice, 

immigration services, and unknown 

victim profiling  

Sex & 

Ancestry 

Estimation 

Use of odontometric 

measurements, canine 

dimorphism, and craniofacial 

morphological traits 

Applied in skeletal remains analysis 

where sex and ancestry help narrow 

identity  

DNA 

Extraction 

PCR amplification of 

mitochondrial or nuclear DNA 

from dental pulp or dentin 

Provides conclusive identity verification 

and kinship determination when other 

identifiers fail  

 

V. BITE MARK ANALYSIS: 

SCIENTIFIC DEBATE 
Once considered a powerful forensic tool, 

bite mark analysis faces significant scientific 

scrutiny. Skin’s elasticity and propensity to heal 

lead to distortion of bite marks; lack of global 

methodology standardization and examiner 

subjectivity further reduce reliability. The 2016 

Report by the President’s Council of Advisors on 

Science and Technology (PCAST) in the U.S. 

underscored the lack of foundational scientific 

validation for bite mark analysis . Indian forensic 

experts advocate for bite marks to be utilized only 

as supplementary evidence alongside more 

definitive methods such as DNA profiling . 

VI. CHALLENGES IN SEX 

ESTIMATION 
Sex determination using dental traits 

involves analysis of tooth size ratios and canine 

indices, which display population-specific 

dimorphism. However, significant overlap often 

hinders accuracy, limiting the utility of 

odontometric methods alone. DNA analysis 

remains the gold standard for precise sex 

identification, although morphometric assessments 

continue to aid preliminary investigative steps or 

when DNA analysis is not feasible . 

 

VII. CASE STUDIES FROM INDIA 
7.1 2004 Indian Ocean Tsunami (Tamil Nadu & 

Andaman) 

Faced with thousands of bodies severely 

decomposed and beyond visual recognition, 
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forensic odontologists collaborated with Interpol 

DVI teams to compare ante-mortem dental records 

with post-mortem findings. Dental restorations and 

radiographs were primary tools in reuniting victims 

with their families, spotlighting India’s emerging 

role in international DVI efforts . 

 

7.2 Air India Flight AI171 Crash (2025) 

The AI171 crash entailed extreme thermal 

injury, making soft tissue identification impossible. 

Forensic laboratories in Gandhinagar and the 

National Forensic Sciences University (NFSU) 

utilized dental radiographs alongside DNA 

extraction from molars which remarkably survived 

temperatures reaching 1,500°C. Identity 

confirmations included prominent figures such as 

former Gujarat Chief Minister Vijay Rupani. This 

event catalyzed the establishment of rapid DNA 

coordination centers and accelerated digitization of 

dental records for aviation personnel . 

7.3 The Nirbhaya Case (2012) 

In this landmark case involving multiple 

bite injuries, forensic odontologists undertook 

detailed dental cast analyses of accused individuals. 

A comprehensive expert report demonstrated two 

bite marks conclusively matched to suspects, 

earning judicial approval at both the Delhi High 

Court and Supreme Court levels. This case 

expanded acceptance of forensic bite mark 

evidence and contributed to the rise of SDM 

College Dharwad as a national forensic referral 

center, influencing dental postgraduate curricula . 

 

VIII. TECHNOLOGICAL 

ADVANCEMENTS 
 Digital Radiography: Tools like 

Orthopantomogram (OPG) and Cone Beam 

Computed Tomography (CBCT) provide high-

resolution ante-mortem and post-mortem 

imaging, aiding precise comparisons . 

 3D Printing: Allows physical reconstruction 

of dentition, trauma simulation, and bite mark 

augmentation for court presentation. 

 Artificial Intelligence: Emerging AI 

algorithms enable automated age estimation 

and pattern recognition, reducing examiner 

bias. 

 Forensic Software: Platforms such as WinID 

and DVI System International offer integrated 

databases assisting in efficient record matching 

during mass casualty incidents . 

 

IX. ETHICAL AND LEGAL 

RESPONSIBILITIES 
The forensic dentist operates within strict 

ethical frameworks requiring confidentiality of 

patient information, preservation of the chain of 

custody for evidence, unbiased testimony, and 

adherence to media communication protocols. 

India’s ongoing discussions around a national 

dental record registry highlight concerns about 

privacy, informed consent, and robust data 

protection, necessitating legislative clarity before 

widespread implementation. 

 

X. CHALLENGES AND THE WAY 

FORWARD IN INDIA 
Current systemic gaps include inadequate 

forensic odontology training within undergraduate 

and postgraduate dental curricula, limited 

awareness among law enforcement and judiciary 

regarding dental evidence, the absence of a unified 

national dental database, and low integration of 

forensic software. To address these, 

recommendations emphasize: 

 Incorporating forensic odontology training as a 

mandatory component in all dental programs. 

 Developing a centralized digital National 

Dental Record Database accessible to 

authorized forensic personnel. 

 Organizing interdisciplinary workshops to 

enhance collaboration between dentists, police, 

and judicial authorities. 

 Promoting focused research under experienced 

dental forensic experts to drive innovation. 

 

XI. CONCLUSION 
Forensic odontology firmly stands at the 

crossroads of dentistry, law, and justice. From 

disaster victim identification to criminal case 

support, the discipline provides indispensable 

expertise. Although bite mark analysis faces 

scientific scrutiny, advances in DNA technology, 

AI tools, and adherence to international protocols 

point toward a promising future. Strengthening 

academic programs, digitizing dental records, and 

institutional support will further establish India as a 

global leader in forensic odontology, ultimately 

ensuring justice through scientifically rigorous 

methods. 
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