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ARTICLE INFO                                         ABSTRACT 
 

 
 
 

Forensic odontology and medicine have always been an important and integral component of forensic 
sciences as well as criminal investigation. Since ages, only two dimensional photographs of evidences 
have been presented to the court as presenting any physical evidence of human remains has many 
legal and ethical issues. Also time related degradation of specimens and also denial by the laymen 
regarding the human remains has caused a bias in the information. However the use of 3D digitizing 
systems such as laser scanners, photogrammetry etc. has revolutionized the field of forensics. This 
noninvasive approach allows replication of evidences and thus gains accurate evidences eliminating 
any bias. This technology allows easy collection of data with minimal degradation and more 
accuracy. As very meager literature is available on this topic, the paper aims at enlightening the mass 
about this novel technology and its uses in the field of forensic odontology. 
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INTRODUCTION 
 

The American Society for Testing and Materials has given the 
definition of “additive manufacturing” as-the process of 
joining materials to make objects from 3D model data, usually 
layer upon layer, as opposed to subtractive manufacturing 
methodologies”1. Additive manufacturing, also known by a 
variety of names like rapid prototyping and 3D printing, has 
evolved over the ages and its uses have reached all fields of 
life. The origin of 3D printing can be dated back in 1984 when 
Charles Hull, an American Engineer, developed the world’s 
first working 3-D printer.2 It consists of a simple process where 
the first step is computerized scanning of the template to be 
manufactured following which it is digitally sliced into 2d 
image layers and finally this data is fed into the appropriate 
system which causes layer by layer buildup of the desired 3 
dimensional product.3, 4 
 

One of the few fields where the application of 3d printing is 
fairly untouched is the field of forensic medicine and 
odontology.5 
 

With the increasing number of crimes and the development of 
newer methods and technologies used for destruction it is of 
empirical need that novel methods are brought to light for 
faster and accurate results at the crime sites and post crimes. 
This article aims at highlighting the use of 3D scanning and 
printing in forensic odontology. 
 
 

What is forensic odontology? 
 

Forensic odontology comprises of the examination, evaluation 
and presentation of the dental evidences in the criminal 
proceedings.6 
 

When physical identification and fingerprints fail, dental 
identification happens to be the next most reliable and 
frequently used resorts by comparing the ante-mortem and 
post-mortem records. 7 
 

A crime is never perfect and a criminal always leaves behind 
some traces of his crime. Forensic odontology focuses on the 
fact that even though a person’s teeth may change in life, the 
combination of the decayed, filled and missing teeth is 
comparable at any given point of time in life and 
individualistic to the given person.8 
 

The main areas of focus under forensic odontology are- 
 

1. Assessment of bite marks and lip prints 
2. Age assessment and estimation 
3. Abuse of child, spouse, elder etc. 
4. Identification of humans in crime scenes and mass 

fatalities.9 

 

The evolution of forensic odontology can be traced back in the 
Garden of Eden but the first documented use of teeth for 
identification purpose was during 66 AD with the case of 
Agrippina and Lollia Pauline. In India the use of forensics was 
in 1193 with the murder case of Raja of Kanauji.10 
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Today with the age of revolution coupled with digitalization, 
many sophisticated methods have come up, one of being 3D 
scanning and printing which has opened up new doors to solve 
the mysteries of crime and assaults. 
 

The areas where 3D scanning and printing can aid Forensic 
Odontology are- 
 

1. 3D printing of human remains 
2. Bite mark analysis 
3. Facial reconstruction 
4. Studying pattern of bone fractures and injuries 
5. Judgment of the weapons used 

 

Applications 
 

3d Replicas of Human Remains 
 

Human remains always remain to be the most definitive 
evidence in any forensic field but the judicial system and court 
makes their decisions based upon photographs and 2D scanned 
copies. The only reason behind this is that the transfer, 
transportation and presentation of any human remains has a 
long list of ethical and judicial issues and also presenting these 
remains can be psychologically disturbing to the laymen and 
the  members of the jury.11 

 

The human remains being biological specimens may undergo 
degradation because of multiple handling hands and different 
environments. The transportation and handling of these 
specimens is strictly governed by laws and hence gaining 
access to it may not always be feasible. Owing to all these 
factors there is definite loss of data and information as 3D 
informative evidences are represented in a 2D format which 
may not give full justice and may cause missing out on 
important proofs.12 

 

Hence in order to reduce the bias and to give just results 3D 
printing can be used where replicas of the human remains from 
the crime sites can be procured for accurate depiction of all the 
necessary information without any disturbance or 
degradation.13 

 

Facial Reconstruction 
 

It is possible to determine the gender and race from various 
landmarks on a human skull that aids in identification. The 
Central Identification Laboratory of the Joint POW/MIA 
Accounting Command (JPAC) has a mission of identifying 
remains of American soldiers from past military conflicts. The 
3D printed skulls are photographed from various angles and 
superimposed on photographs of soldiers which help in 
gauging the potential matches. 
 

There have been many cold cases which have remained 
shutting for years but 3D printing has helped in reopening 
these cases and solving them. The CT scans (postmortem) of 
victims are taken and used to recreate the skull and bones.14, 15 

Using the data put in by the digital scanner coupled with the 
3D printing the forensic anthropologists and forensic artists are 
able to obtain the tentative appearance of the unidentified 
victim. This 3D printed evidence eases out the transportation 
and management without any ethical issues and deterioration.16 

Kettner et al also stated the importance of a 3D printed injured 
skull with the causative agent being a hammer.15 

 

Bite Mark Analysis 
 

Bite marks have always been of incredible importance in 
forensic medicine and odontology. It is well known that the act 

of biting is governed by many factors like the position of jaws, 
the biting force, the substrate, the size and shape of teeth etc. 
However even after all these factors are taking into 
consideration, bite mark analysis has helped solve many crime 
scenes and cold cases.17, 18 

 

The first step in bite mark analysis is identifying the bite mark 
from any other injury, infection or cutaneous lesion. After this 
it must be confirmed that the mark is caused by the imprint of 
teeth and not by any tool or instrument. Once the bite mark is 
established it must be compared with the suspect’s dentition 
after appropriate inclusion and exclusion criteria.19 

 

It is of utmost importance to take the time factor into 
consideration. In cases where the food material substrate has 
the marks it must be evaluated before it is deteriorated. Also in 
cases where a victim has bite marks the healing can cause 
distortion of the bite marks and decrease in intensity.20 

 

The age old convention method made use of photographs to 
document the marks after which it was poured in stone to 
record the impression. This method has helped in all these 
years but distortion due to external pressure has caused 
degradation of evidence and lack of accuracy.21, 22 

 

However with the current advancement in technology digital 
scanners and 3D imaging techniques are used which help in 
scanning the bite marks especially in soft tissue areas like the 
breast and buttocks in rape cases, thus eliminating the 
distortion chances.22 

 

Once the entire mark has been scanned it can be replicated in 
the appropriate material with the 3D software and this can be 
used to match the suspect’s teeth in the court. The scans can 
also be directly used for matching the suspect’s teeth digitally 
with the appropriate software.23 

 

Not just bite marks, 3D printing can be used to replicate lip 
prints, finger prints and foot prints.24 

 

Studying Pattern of Bone Fractures and Injuries 
 

3D printing has shown excellent results in studying the pattern 
of bone injuries and fractures. A team of policemen solved a 
murder case in UK with the help of 3D printed bones. They 
scanned a fragment of humerus digitally found at the accused’s 
house and a fragment in a suitcase in a canal and the software 
easily proved that the two fragments fixed perfectly. Also 
specific saw cuts on a bone were matched using scanning. 13 

 

Judgment of the Weapons Used 
 

This novel technology of 3D laser scanning coupled with 3D 
printing has shown to obtain impressions of tools or teeth left 
on objects. It allows a judgment of the instrument or weapon 
used for the attack. It provides a better visual presentation tool 
and thus allows the jury to understand the evidence better. 
They provide contextual relevance as well as convey spatial 
relationships of a scene which digital photography cannot 
capture. This allows for better and easier interpretation and 
understanding.25 

 

CONCLUSION 
 

3D printing aids in analysis and exhibiting evidences in the 
field of forensic odontology, thus adding a holistic approach to 
the communication in a courtroom. As very little literature is 
available currently this paper aimed at creating awareness 
about this novel technology and its widespread applications in 
this field on unwinding mysteries. Interactions with law 
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enforcement people, judicial system and the forensic experts at 
numerous forums must be conducted to increase the awareness 
and importance. With increasing technology and sophisticated 
software, and falling costs it will be easier for dental 
practitioners to widen their horizon in this field. Hence we as 
forensic odontologists and dental practioners must explore the 
extensive array of opportunities this technology brings to us. 
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