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Forensic odontology is a branch of  
dentistry that assess evidences of 
dental origin in the aspect of justice. 

The identification of victims, suspects in 
mass disasters, such as abuses, crime scenes 
can be well examined thoroughly through 
proper evaluation and presentation of ongoing 
scenario’s.1

Periodontology is a field that includes the 
supporting structures of teeth like gingiva, 
periodontal ligament, cementum and alveolar 
bone, its associated diseases conditions as 
well as treatment modalities for healthy 
periodontium. 

Using this morphology and pathology 
in forensic odontology helps us to identify 

individual for age estimation studies, on the 
basis of root anatomy of tooth.2 In medico-
legal investigations the vital features of dental 
characteristics is considered as deciding factor, 
More commonly performed by comparing the 
antemortem (AM) dental data of the missing 
individual with the postmortem (PM) dental 
data of the deceased individual.3

The forensic odontologist primarily evaluate 
the deceased individuals in number of ways 
and mainly consists of 2 steps: 1) Comparative 
identification - it serves to establish that the 
decedent and person are the same at the time 
of inspection. 2) Non-existing identification - 
PM dental profile signifying the characteristics 
of the individual likely to limit the search for 
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context: Periodontics has significant potential for application in forensic 
odontology as a clinical dental specialty. Forensic odontology is used in medico-
legal cases in order to identify the victims and deceased. Forensic odontology 
plays a pivotal role in age determination of the individual. Moreover, forensic 
odontology plays a crucial role to maintain the criminal records. The role of 
periodontology to identify the deceased by gingiva, periodontal ligaments, 
alveolar bone, perio-asthetics, etc. has their own evidentiary value in forensic 
investigation. However, periodontology also has its own significant value in 
determining the time since death. Moreover, periodontics is also used for 
the gender determination. The purpose of this paper is to summarize the 
application of periodontology in forensic odontology, to review the role of 
periodontists in this field, and to analyze the future implications in this field. 
It inspires further “perioscopical” research in the field of forensic odontology 
and in forensic investigation or in the court of justice. 
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the AM materials when AM records are not 
obtainable.4

This review summarize the use of 
periodontology in forensic odontology, to 
evaluate the role of periodontist within field 
and its application in perioscopic research.
Implementation of periodontal knowledge 
in forensic Dentistry
A postmortem examination of the periodontal 
structures can assist with identifying the 
deceased, determining the time and season 
of their death, deciding their gender, and 
estimating their age.
Identifying the Deceased
The periodontal structures along with perio-
aesthetic, implant procedures & recognition 
helps in detection of the deceased individuals. 
The following categories are involved in forensic 
odontology in relation to periodontology.
Gingiva: Normal morphology and pathology of 
gingiva along with changes in the contour, color 
of gingiva and additional deposition of plaque 
and calculus will be taken as counterpart.
Periodontal ligament: The changes in the 
thickness & widening of periodontal ligament, 
subsequently the presence of any lateral 
periodontal cyst or periodontal abscess.5

Alveolar bone: bone height, contour, 
and density of crestal bone; thickness of 
interradicular bone; pattern of lamina dura; 
Bone loss (horizontal/vertical); trabecular bone 
pattern and bone ;presence of exostoses, tori & 
presence of any residual root fragments.
Perio Aesthetics: Aesthetic surgeries like root 
coverage in treatment of recession, Crown 
lengthening, gingival depigmentation perio-
ortho procedures, periodontal microsurgery 
play a major role in the understanding the 
behaviour characterstics of person and help in 
relating person in the crime scene as friendly, 
trustworthy, intelligent, and self-confident.6

Implant recognition: G. Michelinakis in 2006 
innovated a new implant recognition program 
to determine the various implant systems with 
aid in database.
Additionally, radiographic and clinical 
images of the implant systems are included 

in the software database. In the end, the 
manufacturer’s details are revealed, and this 
aids in the case recognition and simplifies the 
work of a dental forensic expert.7

Determining the Time & Season of Death
At the time of death , the release of tissue fluids 
results in cell autolysis, and body continues to 
change hence PM changes and its examination 
are considered as vital part in medico - legal 
practice. The cellular changes are observed 
under microscope. It is precise and concise at 
the level of investigation of crime scene.

Henssge C, Madea B in 2004 identified 
the features of decomposition at the cellular 
level in PM gingival tissues at different times 
after death and observed cellular changes in 
unfixed AM gingival tissue at regular intervals 
and view at point of decomposition within 10 
hours of death.8

Secondly, the histological and ultrastructural 
study by Pradeep et al., in 2009 reviewed on the 
changes in the electrolytes and gingival tissue 

between the three groups that included 
normal, 2hrs, and 4hrs since apotosis. There 
was no notable difference between the 2 hour 
and 4 hours after death samples under light 
microscope An ultrastructurally significant 
difference in gingival tissue morphology was 
observed between the 2 hours and 4 hours 
postmortem samples.9

Determination of season of death – 
Cementum can be helpful in determining the 
season of death. Its growth is symbolized by 
opaque bands representing winter or dormancy 
season and translucent bands representing 
summer or growth season. 10

As stated by Wedel in 2007, dental 
cementum increment analysis (DCIA) can 
provide the season of death by determining the 
timing of changeover from winter to summer 
bands.11 He further demonstrated that the 
teeth extracted in early October showed a shift 
to opaque bands whereas the teeth extracted in 
early April switched to emerging translucent 
bands.

Moreover, he found that significant 
correlations were found between band 
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thickness and the number of days in each 
season, suggesting bandwidth increases with 
the length of each season. Thus, he provided 
a useful tool for forensic anthropologists to 
determine the season of death through DCIA.11

Determining the gender
Using the sex-determining region Y (SRY) gene 
by real-time polymerase chain reaction (PCR), 
cells in the oral epithelium can be harvested 
for the assessment of minute quantities of 
deoxyribonucleic acid (DNA) for gender 
identification. It has proven to be a valuable 
and sensitive tool for gene amplification since 
DNA found in bone and teeth has a long shelf 
life and is not decomposed.12

Dental Calculus in Gender Determination – 
Dental calculus is used with the PCR method for 
detecting sex using two different primers, one 
for the DYZ3 region of the Y chromosome and 
one for the DXZ1 region of the X chromosome. 
Due to the fact that it does not destroy the 
morphology of the teeth, the calculus method 
is preferred for classifying sexes.13

Age estimation of the deceased –
Cementum: a reliable marker for age estimation 
– A vital component of identifying a deceased 
person when information about the deceased 
is limited is estimating their age. In the 
periodontium, the cementum is a connective 
tissue that surrounds the tooth, forms in 
concentric, incremental lines throughout life, 
each line representing one year. 14

Comparatively to other human morphological 
or histological traits, tooth cementum 
annulations (TCAs) have been shown to be a 
reliable source of age estimation.15

Studies have shown that the tooth cementum 
annulation (TCA) is an accurate method of 
estimating age from other histopathological or 
morphological features.15 Microscopically 
examined, the apical and middle third of the 
root of a tooth are assessed and counted for the 
alternating bands of light and dark. A light 
microscope, polarized microscope, or phase 
contrast microscope can be used for this 
examination.16 The number of incremental 
lines (n) = X/Y In this case, X = total width of 

cementum from dentino-cementum junction to 
cementum surface. Y = width of the cementum 
between two consecutive lines. 
Based on the eruption age of the tooth and 
the number of lines, we can estimate an 
individual’s age. Nonetheless, to be able to 
ensure a high level of accuracy, TCAs diagnosis 
must be based on more than one tooth of each 
individual and must be supported by different 
methods in forensic cases.17

Gingival Changes: Soleheim in 1992 stated 
that the recession of the marginal tissue 
provides an indication of aging when applied 
to age.18

The method may not be as precise as a single 
indicator of age, however it can contribute 
significantly to a number of regression methods 
for estimating age, particularly for premolars.
Alveolar bone in age estimation: The alveolar 
bone level of anterior monoradicular teeth 
was measured on the labial aspect by Lamend 
in 1992. He concluded that the amount of 
alveolar bone loss increased with aging.19 Age 
can be estimated by histological evaluation of 
osteons in bones.20 Periodontal ligament in 
age estimation: The Periodontal ligament is 
considered as a marker for age estimation, its 
visibility was visualized in orthopantomograms 
of mandibular third molar in paitent age range 
from 17 to 31 years in Portuguese population. 
A four-stage classification was devised based on 
the appearance of completely mineralized third 
molars lacking the periodontal ligament. Each 
periodontal stage (0,1,2,3) was evaluated for its 
median, variance, minimal and maximal age & 
in both sexes, age and stage were statistically 
significantly correlated. Stage 3 can serve as 
a marker in this population to indicate that a 
male is older than 21. It is recommended to use 
a different marker for females. An advantage of 
this technique is its ability to determine the age 
of males over the age of 21.21

Future Implications
Periodontists may use gingival epithelial cells 
for optimum identification of human, based on 
the study of Barr bodies and sex-determination. 
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A judicial approach to the accomplished facts 
should also be implemented through the 
evaluation of them.22

conclusion

Maintaining the proper dental record is very 
important in the critical situations. Dentists 
should be enhanced to maintain dental 
records, apply distinctive marks in prosthesis 
and also maintain a database, which can be 
made available when required. The success of 
forensic dentistry is highly dependent on the 
availability of data. Literature demonstrates 
that forensic dentistry can have crucial 
contributions made by periodontists as well as 
an active role in possibly identifying suspected 
or unknown individuals before and following 
their death. Throughout the compilation of 
review articles, we have attempted to provide 
inputs from periodontology that could 
stimulate forensic research with a methodical 
nature.  

1. 	 Shamim T. Forensic odontology. J Coll Physicians Surg Pak 2010; 
20:1-2.

2. 	 Thorakkal Shamim. Periodontics perspective in identification and 
age estimation. Eur J Forensic Sci 2014;1:18-22.

3. 	 Silva RF, Franco A, de Castro MG, Dumant JA, Garcia RR, de 
Souza JB. Dental human identification using radiographic records of 
oral implant placement – A case report. Austin J Forensic Sci Criminol 
2014;1:1-3.

4. 	 Sweet D, DiZinno J A. Personal identification through dental 
evidence-tooth fragments to DNA. J Calif Dent Assoc 1996; 24:35-42.

5. 	 Chavda MG Dr, Bhavsar NV Dr, Singh MK Dr. Implication of 
perio in forensic odontology. Global Journal for Research Analysis. 
2020;116–9.

6. 	 Harshni T, Umayal M, Selvan N, Nivetha R. Evidence of perio in 
forensic. J Indian Acad Dent Spec Res. 2017;4(2):68.

7. 	 Michelinakis G, Sharrock A, Barclay CW. Identification of dental 
implants through the use of Implant Recognition Software (IRS) Int 
Dent J. 2006;56:203–8.

8. 	 Henssge C, Madea B. Estimation of the time since death in the early 
postmortem period. Forensic Sci Int. 2004;144(2–3):167–175..

9. 	 Pradeep GL, Uma K, Sharada P, Prakash N. Histological assessment 
of cellular changes in gingival epithelium in ante-mortem and post-
mortem specimens. Journal of Forensic Dental Sciences. 2009 Jul 
1;1(2):61.

10.	 Jain D, Krishna KM. Applications of periodontology in forensic 
dentistry: A brief outline. Indian Journal of Forensic Odontology. 2017; 
10 (1):37-40.

11.	 Wedel VL. Determination of season at death using dental cementum 
increment analysis. J Forensic Sci 2007;52:1334-7.

12.	 Adachi H. Studies on sex determination using human dental pulp. 
II. Sex determination of teeth left in a room. Nippon Hoigaku Zasshi 
1989; 43:27-39.

13.	 Kawano S, Tsukamoto T, Ohtaguro H, Tsutsumi H. Sex 
determination from dental calculus by polymerase chain reaction. 
Nippon Hoigaku Zasshi 1995; 49:193-8.

14.	 Panigrahi A, Mohanty S. Periodontal aspects of forensic odontology. 
Indian J forensic med toxicol. 2019;13(4):1842.

15.	 Stein TJ, Corcoran JF. Pararadicular cementum deposition as a 
criterion for age estimation in human beings. Oral Surg Oral Med Oral 
Pathol 1994;77:266-70.

16.	 Aggarwal P, Saxena S, Bansal P. Incremental lines in root cementum 
of human teeth: An approach to their role in age estimation using 
polarizing microscopy. Indian J Dent Res. 2008;19:326–30. 

17.	 Purnima DB, K H, Pradeep AR, Mallika M, M S. Periodontist’s role in 
forensic odontology. IOSR j dent med sci. 2017;16(03):143–6.

18.	 Soleheim T. Recession of Periodontal ligament as an indicator of age. 
J Forensic Odontostonatal.1992; 10:32-42

19.	 Lamendin H, Baccino E, Humbert JF et al.,. A simple technique 
for age estimation in adult corpses:the two criteria dental method. J 
Forensic Sci.1992;37(5):1373-9.

20.	 Sarajilic N, Topic B, Brkich, Alajbeg IZ. Aging quantification on 
alveolar bone loss coll.Antropol.2009;33 4:1165-70.

21.	 Dias PE, Beaini TL, Melani RF. Age estimation from dental 
cementum incremental lines and periodontal disease. J Forensic 
Odontostomatol. 2010 Dec 1;28(1):13-21.

22.	 Gattani D, Deotale S. Forensic dentistry: Adding a perio “scope” to it! 
J Indian Soc Periodontol. 2016;20(5):485

references

Acknowledgment:
The authors are thankful to School of Allied Health Sciences for 
providing central library facility of Sharda University, Greater 
Noida. We are further thankful to our Dean Prof. Sally Lukose for 
providing all kinds of facilities required to complete the present 
review. 
Conflict of Interest: 
The authors declare that there is no commercial or financial  
links that could be construed as conflict of interests.
Source of Funding:  None


