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ABSTRACT: Forensic Odontology, a branch 

of Forensic sciences that is concerned with  
dental evidence, has established itself as an 

important indispensable science in medicolegal 

matters and has a greater scope of 

development. It is the study of teeth and jaw as 

evidence in law and justice. Forensic 

odontologists help legal authorities and 

prepare dental evidence by management and 

maintenance of dental records which contain 

all legal documents for unique dental 

information assisting in identification of  

human remains. This branch can also be of 
great help in managing human abuse, 

malpractice, fraud and personal injury cases, 

assessment of age and sex of the person. This 

article provides an overview of the basic 

concepts and conventional methods along with 

the recent trends used in forensic odontology. 
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INTRODUCTION    
Forensic Odontology has been defined by the 

Federation Dentaire Internationale (FDI) as 

‘that branch of dentistry which, in the interest  

 

 

 

 

 

 
 

 

 

 

 

of justice, deals with the proper handling and 

examination of dental evidence, and with the 

proper evaluation and presentation of dental 

findings’.1,2The prime aim of forensic 

odontology is to identify human remnants 

through various investigatory methods such as 

dental records, age determination and specific 
gender for dental evidence in the court. It is also 

useful in investigation of marital and criminal 

cases and individual identification of longer 

duration.3, 4 

Knowledge of forensic dentist needs to be 

comprehensive and requires encompassing of 

number of disciplines, since the dental records 

obtained can identify an individual or contain 

the information needed by the authorities to 

establish identification of the case.5 

 

HISTORICAL DIMENSION 

2500 B.C : One of first dental identification 

was recorded when two molars linked together 

by gold wire were found by Junker in a tomb 

located at Gizu.6 

49 A.D: Agrippina, wife of Claudius-Roman 

emperor, identified the body of her rival 

LolliaPaulisa by the peculiar features present 

in her teeth.  

1199 A.D: In India, Rahtor Raja of Conouj, Jei 

Chandra was recognized by his false anterior 

teeth, after he was beaten and killed in a 
battle.7,8 

1945: After the end of World War II, Hitler’s 

identity was confirmed when the dental work 

matched the records kept by Hitler’s dentist, 

Hugo Blaschke.9 

1988: Mohammad Zia-ul-Haq, the sixth 

President of Pakistan who died in a plane crash 

had his body identified by his dentition. 

2001: At the World Trade Center in New 

York, 2749 died after both towers collapsed. 

Over 500 victimswere identified by dental 
record comparisons.    

2004: Dental comparison was the primary 

identifier in 79% of cases and a contributor in 

another 8%, a total of 87% during Tsunami 

around Indian ocean. 

2012: The numerous bite marks on the 

victim’s corpse were compared with the dental 

The Science Progress and Research 

Official Journal of the Zhende Research Group, 

Vol 1(1) Jan 2020:35-43 

 

 

 

 



Manisha et al: THE ENORMOUS DIMENSIONS OF FORENSIC ODONTOLOGY 

 

2 
 

models of the accused in the multiple rape case 

of Nirbhaya, India. 

 

TRENDS IN HUMAN IDENTIFICATION 

The branch of forensic dentistrymostly deals 
with the identification of deceased individuals. 

Dental identification of humans occurs for a 

number of different reasons like criminal, 

marital, monetary, burial, social etc. 

Methods of Human Identification 

1. Visual 
Visual identification is a nonscientific method, 

but is often used when there is no significant 

question as to who the individual is, the 

remains are intact and viewable, and/or the 

death was witnessed.  

2. Fingerprints 
They are excellent method of human 

identification if the soft tissue of the fingers is 

intact, an adequate impression or image of the 

friction ridges can be obtained, and antemor-

tem fingerprint records are available.  

3. Anthropology/Radiology 

Another biometric method of identification 

that relies on unique characteristics of the 

skeleton is to compare postmortem 

radiographs with antemortem medical imaging 

and written records.            

4. DNA 

Direct reference samples from the decedent 

during life are the best sources. Direct primary 

DNA sources include blood, a tissue biopsy 

slide, a pap smear, tooth remnants, and a hair 

sample (with roots). Direct secondary DNA 
sources could include a toothbrush, comb, 

bedding, or clothing.10 

5. Dental Identification 

Identification by dental means is a fast and 

reliable method. Identification is based on 

comparison between known characteristics of a 

missing individual (termed ante-mortem data) 

with recovered characteristics from an 

unknown body (termed post-mortem data).11In 

a dental identification, the initial goal of the 

forensic dentist is to obtain a set of 

postmortem photographs, radiographs, and 
accurate dental charting of the unidentified 

person. 

Any dental charting of the teeth, financial 

records for treatment rendered, insurance claim 

forms, photographs, and radiographs that 

would be part of a dental examination are 

important items to gather as part of the 

antemortem data collection. After the 

postmortem charting and radiography is 

complete and theantemortem records are 

acquired, the comparison process can begin. 

A range of following conclusions can be 

reached when reporting a dental 

identification12: 

 Positive identification  

 Possible identification 

 Insufficient evidence   Exclusion

Photographic facial superimposition 
The use of a high-resolution, full-face 

photograph of the presumed victim is required. 

The examiner compares the following common 

features seen in the superimposed images: the 

outline of the skull to the soft tissues of the face, 
the orbit to the eye, the brow ridges to the 

eyebrows, the zygomatic process to the cheek 

bones, the nasal aperture to the nose, and, most 

importantly, the superimposition of the teeth. 

Facial reconstruction 

There are two methods of facial reconstruction. 

The 2-D method, which is a sketch of the 

unidentified accomplished upon life size 

photographs of the skull. The 3-D method 

requires clay to be applied to the actual skull. 

The artist uses known “tissue thickness stops” 

for each anatomical location of the skull. 

Molecular aspects in forensic odontology: 

Mitochondrial DNA analysis is substituted for 

skeletal remains and when soft tissues are 

desiccated, severely decomposed, or severely 

degraded. It has been shown that the neurovas-

cular cells of the dental pulp, odontoblastsand 
dentinal tubules during mineralization can be a 

valuable source of DNA.   

Ameloglyphics: The term ameloglyphics is 

used to describe the study of enamel pattern. 

The enamel rod pattern of teeth has been found 

to be unique for every individual and hence 

could be used as an aid in person 

identification. 

Rugoscopy: Palatal rugae have been shown to 

be highly individualistic and consistent in 

shape throughout life13. Rugae comparison can 

result in a positive identification.  
Cheiloscopy: Cheiloscopy is the technique of 

forensic investigation of the patterns formed 

by the wrinkles and grooves of the labial 

mucosa forming a characteristic pattern 

described as “lip prints”.14, 15 

Dental appliances: Dental appliances are 

important in identifying the owners in case of 

accident, misplacement in hospitals, and/or 

nursing homes and in aiding in the 

identification of the unknown in mass disaster 

situations as these days, the memory card can 

be programmed with all the relevant 

information regarding the patient identification 

to be placed in polished surface of dentures. 

 

 

 



 

 

TECHNOLOGIC AIDS IN FORENSIC 

INVESTIGATION 

Photography:Photography is one of the most 

important applied protocols of forensic 

dentistry.Therefore, it is imperative that the 
forensic investigator be able to properly 

photograph injury patterns as a means of 

preserving such evidence.16, 17 

Various techniques that are used in forensic 

photography-18, 19 

1. Visible light photography 

a.  Digital photography 

b.  Visible light color photography 

c. Visible light black and white 

photography 

2. Alternate light imaging and fluorescent 

techniques 
3.  Non-visible light photography 

a. Reflective long-wavelength 

ultraviolet photography 

b.  Infrared photography. 

Microscopy: The use of microscopes in 

forensic sciences have immense importance. 

The phase contrast microscope and Virtual 

Comparison Microscope (VCM) in forensic 

sciences have great impact on the accuracy. 

Computed tomography(CT): CT is a good 

radiographic technique to use in forensics 
because of less superimposition and small 

differences in the density of structures.20 

 

AGE ESTIMATION FROM ORAL AND 

DENTAL STRUCTURES 

The need for age estimation has increased in 

recent years because there is increase in 

numbers of unidentified cadavers and human 

remains especially in metropolitan cities and 

for living individuals who do not have valid 

proof of date of birth with them.21 

Dental ageing technique can be divided into 
two categories: 

1) Developmental changes: Developmental 

changes that occur to the human dentition 

while the teeth are growing and emerging 

into the oral cavity. 

2) Degenerative changes: That occurs once 

the teeth have erupted and begin to wear down.  

Methods of age estimation 

 Estimation of age by skeletal means:  

a. Analysis of length of long bones 

b. Epiphyseal union 
c. Closure of fontanelle 

d. Ossification of hand and wrist bones 

e. Closure of skull sutures and palatine sutures. 

 Estimation of age by teeth:, 

a. Age assessment in prenatal child 

b. Age assessment in neonatal and postnatal 

child 

c. Age assessment up to 14 years 

d. Age assessment up to 21 years 

e. Age assessment after 21 years. 

Other Methods 

 Morphological methods 

 Radiological methods 

 Biochemical methods. 
 

Fetal Dental Age Estimation22 

The degree of morphologic enamel 

mineralization is easily viewed 

radiographically. The dentition is an excellent 

indicator of age soon after conception. The 

earliest initial dental mineralization occurs in 

the primary maxillary and mandibular incisors 

at about 14 weeks in utero, all primary teeth 

have begun mineralization by the 19th week 

and mineralization of the first permanent molar 
begins at about birth. 

Child Dental Age Estimation22 

Dental age estimation techniques in children 

can be subdivided into two categories: atlas 

style- a diagrammatic representation of the 

developing tooth structures; and, the 

techniques that require some form of 

incremental staging of the developing teeth. 

If using an atlas chart for age estimation, the 

atlases produced by Ubelaker (1978, 1989) and 

AlQahtani et al. (2010) should be 

considered.23, 24The most recent atlas of dental 
development and alveolar eruption for age 

estimation, “The London Atlas of human tooth 

development and eruption” was published by 

AlQahtani et al. (2010). 

Adolescent Age Estimation 
By age 14, the only remaining tooth 

undergoing growth and formation is the third 

molar. The third molar is arguably the most 

reliable biological indicator during 

adolescence (Harris et al.)25 and can easily and 

noninvasively be evaluated with dental 
radiographs.  

Adult Dental Age Estimation Techniques26-

31 

1. Johanson Sectioning (1971) 

2. Maples (1978) 

3. Lamendin et al. (1992) 

4. Prince and Ubelaker (2002) 

5. Bang and Ramm (1970) 

6. Kvaal et al. (1995) 

Biochemical techniques22 

1) Aspartic Acid Racemization                 

Racemization continues at a markedly reduced 
rate after death, so it is also useful for aging 

archaeological samples.32 It has been 

demonstrated in a variety of proteins such as 

those in the eye lens, brain, vertebral discs,33 

and dental tissues.34Many amino acids have 

been shown to racemize, and the process has 

been described in all dental hard tissues. 

Because of postmortem preservation, a 

relatively high rate of racemization, and other 



 

 

technical factors, the compound most often 

analyzed has been aspartic acid in dentine 

collagen. 

2) Enamel Uptake of Radioactive Carbon-

14 
The technique relies on the naturally occurring 

process of 14C that is produced by cosmic rays 

interacting with atmospheric nitrogen. The 

elemental carbon is then rapidly oxidized to 

radioactive carbon dioxide. Knowing the 

radioactive half-life of 14C (5730 years) and 

measuring its amount remaining in 

archeological samples allows for an estimation 

of the time period when that substance was 

created. 

SEX DETERMINATION 

It is usually based on cranial appearance. Sex 
determination diagnosis based on dentition is 

usually difficult for most forensic 

investigators. Sex differences in dentition are 

based largely on tooth size and shape. Male 

teeth are usually larger, whereas female 

canines are more pointed and have a narrower 

buccolingual width.35, 36 

BITE MARKS ANALYSIS 

The ABFO (American Board of Forensic 

Odontology)37 manual defines a bitemark as  

1) a physical alteration in a medium caused 
by the contact of teeth and  

2) a representative pattern left in an object or 

tissue by the dental structures of an animal 

or human.  

Classification of bite marks  
1)  Clinical classification (Gustafson in 

1996)38 

 Sadistic or sexual bite  

 Aggressive bite  

 Most aggressive bite involves ears, 

nose and nipples  
2) Etiological classification (McDonald in 

1979)38 

 Tooth pressure marks  

 Tongue pressure marks  

 Tooth scrapes marks  

 Complex marks (combination of 

above)  

3)  Agents producing marks.39 

 Humans: adults, children  

 Animals: mammals, reptiles, fish  

 Mechanical: dentures, saw blades  
4) Materials in which bite marks are produced.  

 Skin and body tissues  

 Food substances  

 Materials chewed habitually e.g. pipe 

stems, pens and pencils  

5)  Other classification39 

 Sexually oriented bites  

 Child abuse cases  

 Self-inflicted marks  

 

Evidence Collection 
a) Dental Records: The dental records of the 

individual should be obtained. 

b) Photographic Documentation of the 
Dentition: Photographs of the dentition 

should be taken by the forensic dentist or 

by the odontologist's direction. ABFO No. 

2 scale should be utilized when using a 

scale in these photographs. 

Dental Impressions  

 Dental impressions, following the ABFO 

Bitemark Analysis Guidelines, should be 

taken by the forensic dentist. 

 Bite exemplars should be obtained in 

addition to the dental impressions.  

 Saliva Samples  

 Saliva swabs should be obtained if 

appropriate.  

 

ROLE OF FORENSIC DENTISTRY IN 

DIAGNOSING ABUSE 

Many of the injuries associated with inflicted 

trauma are seen in the maxillofacial complex. 

The key features that are helpful in 

differentiating accidental injuries from 

inflicted injuries can be the injuries that are at 

variance with history given or injuries at 
various stages of healing.                                

Child Abuse 

Abuse of children can involve either sexual 

abuse or forced labor. Neglect or deprivation 

of basic needs of the child include providing 

insufficient food, clothing, shelter and medical 

attention including dental care are all 

significant issues. 

Intimate Partner Violence: IPV occurs 

between two people in a close relationship and 

includes current and former partners. It can be 
verbal, financial, stalking, control, physical or 

sexual abuse.        

Elderly Abuse : Statistically, persons over the 

age of 80 suffered abuse and neglect at a rate two 

to three times more often than those in the 60–79 

age group (Alder et al., 2006).40 

Diagnosing suspected abuse or neglect is only 

the first step, dentists must be prepared to take 

immediate remedial action on behalf of the 

victim. All members of the dental profession 

must be well informed of the health, social, and 

legal aspects of child abuse and neglect, and they 
must inform other professions that dental abuse 

and dental neglect are serious components of 

maltreatment. 

FORENSIC DENTISTRY IN THE 

FUTURE41 

Identification by dental means is a proven and 

validated technique that is well established. 
Forensic odontology can help investigating in 



 

 

a variety of situations ranging from mass 

disaster to individual identification. Most of 

the research going on in forensic dentistry is 

focused on improving the accuracy of age 

estimation. Bite mark analysis needs to be 
developed in a more objective manner if it is to 

continue to be admissible in court. For dental 

identification to be successful, ante-mortem 

data needs to be available. This relies heavily 

on dental professionals recording and 

maintaining dental notes, radiographs, study 

models, clinical photographs and other 

records. The dental professionals need to be 

educated properly regarding record keeping. 

Continued development of 3-D imaging, ultra-

violet and infra-red photographic techniques 

look promising. The genotype composition of 
oral bacteria can also be used for identification 

and may help in bite mark cases by proving it 

was saliva that left the suspect’s DNA. 

Ameloglyphics and age estimation using 

biochemical markers are some of the recent 

advances in this field that gives scope for 

future research and standardization. 

              The challenge to forensic 

odontologists is to embrace the positive 

accomplishments of the past, study and 

understand the errors that have occurred, and 
make the needed changes now. If these 

difficult but necessary steps are taken, the 

future of forensic dentistry should remain 

deservedly bright.  

CONCLUSION 

Forensic dentistry is not a recent branch of 

dentistry. It has been a part of forensic science 

since a long time. The use of teeth, biopsy 

samples, saliva, dentures and other aids have 

revolutionized forensic science. Teeth  are  

unique  and resistant  to  destruction and can 

be still recovered from disaster sitesand their 
records when well maintained have a great 

impact in identification process. DNA recovery 

from dental samples has become easy with 

advancements in PCR techniques; hence 

genetic identification of individuals has 

become easy. Last but not the least even 

dentures and bridges marked with identity 

numbers and initials can be used in person 

identification in mass disasters. Forensic 

odontology can therefore be regarded as one of 

the most important areas of forensic science as 
far as “person identification” is concerned. 

Every dental professional is required to have 

sufficient knowledge and understand the 

importance of forensic dentistry in injury and 

abuse cases for  proper  recording  of findings  

and report to the concerned authorities to help 

in obtaining legal remedies to the victims.With 

lively debate amongst forensic dentists about 

methodologies, training and validation, along 

with the increasing research evidence, forensic 

dentistry is effectively addressing the 

challenges of the 21st century. 
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