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Abstract
Introduction - Forensic odontology helps in identifying any suspect involved in crime, in accidental cases,
in disaster victim identifications. Teeth shows variation in its anatomy as it has a very strong hereditary
component. Variations in occlusal morphology of teeth include differences in the number of cusps and the
fissure pattern. So, it is important to know the occlusal morphology of teeth in Forensic odontology.
Materials and Method - A descriptive study was conducted to evaluate the cusp and groove pattern in
primary second molar of 3-6 year old children from Anganwadis of Faridabad. Hellman and Gregory’s
criteria for groove pattern were used to know the buccal groove pattern and cusps of primary molar. Data
were analyzed with SPSS statistics software 23.0 version.
Result - The predominant groove pattern was “Y” (73.34%). Majority of the participants has 5 cusps in
primary second molar. 67.45% of the study participants had 5Y occlusal morphology of primary mandibular
second molar and it is mostly seen in male children.
Conclusion - This occlusal configuration will further help in various genetic, anthropological and forensic
investigations. Furthermore, knowing common variations in dental anatomy and morphology about each
individual tooth can help in providing dental treatments such as restorative, endodontic and orthodontic
treatments
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Introduction
Forensic odontology mainly includes use of teeth
and oral structures. It helps in identifying any suspect
involved in crime or in accidental cases. Sometimes
forensic dentistry is involved in disaster victim
identifications such as flood, tsunamis and earthquake.
As oral structures are hard structures of body and can
remain safe even in adverse conditions so they can
be easily used for forensics. These structures can
withstand high temperature as well as they are not easily
decomposed by bacteria. So they can be recovered in
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case of mass fatality when where the other means of
identification such as fingerprints and facial features are
destroyed1.
Anatomical characteristics of teeth and jaws helps
in providing important information related to different
species. Teeth shows variation in its anatomy as it has
a very strong hereditary component which helps in
recording and assessing various evolutionary changes in
a population2. Within a population, some people have
specific structure, while others do not. Further, there is
variation observed in anatomy of different oral structure
like teeth according to gender and age3, 4, 5, 6.
So, data regarding variation and diversities within
population can also be obtained using Forensic dentistry7.
Dental characteristics such as tooth morphology,
number, position, size, colour, rotation, malalignment,
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fillings, oral pathologies, tooth wear, and other dental
anomalies provide a special identity to an individual
which helps in identification of an individual. Further,
various genetic and environmental factors as well as
some oral habits influence the tooth structure formation8,
9
. Tooth structure formation is a slow progressive process
and involves a lot of molecular and cellular interactions.
The cusps, ridges, and grooves that are present on
crown surface vary in number and form of tooth roots
within different species of primates10, 11. Variations in
occlusal morphology of teeth also include differences
in the number of cusps and the fissure pattern12, 13, 14.
These morphological differences play a major role in
clinical practice also. Dental practitioners and specialists
should know these differences, as it can affect various
dental treatments. Gregory allocated a cusp number
according to its position to make it easy for description
of mandibular molars (cusp 1, mesiobuccal; cusp 2,
mesiolingual; cusp 3, distobuccal; cusp 4, distolingual;
cusp 5, distal; and cusp 6, distomedial)15. Mandibular
first molars are usually five-cusped.
Groove pattern are the fundamental arrangement of
grooves and cusps on occlusal surface of primary and
permanent molars. It is observed that this trait (fissure
pattern) is polygenic, and its expression of this trait is
determined by combinations of alleles at two or more
loci16, 17. A total of six occlusal groove patterns are
observed in permanent mandibular molars: 4+, 4Y, 5+,
5Y, 6+, and 6Y, where 4, 5, and 6 represent the number
of cusps present and “+” and “Y” represents the groove
patterns. The basic pattern is the “5Y” type18, 19, 20.
The primary second mandibular molar is smaller in
size as compared to permanent first mandibular molar21.
They both resembles in shape. The objective of the
present study was to assess the occlusal morphology of
the primary mandibular second molar in North Indian
population.
Information regarding variations in the dental
anatomy and morphology of each tooth can help in
some dental treatments, like restorative, endodontic,
and orthodontic treatments22. Till today, there are very
few studies on the frequency and expression of different
types of occlusal grooves and patterns of the primary
mandibular molars in North Indian population. Hence,
the present study was undertaken to assess the number
of cusps and occlusal groove patterns in the primary
mandibular second molar of Faridabad district, North

India.

Material and Method
A descriptive study was conducted to evaluate the
cusp and groove pattern in primary second molar of 3-6
year old children from eight Anganwadis of Faridabad,
North India. Four Anganwadis were selected from East
and four from West Faridabad through cluster random
sampling. A total of 484 chidren were examined for
checking grooves and cusps pattern. Ethical approval to
conduct the study was taken from institutional ethical
committee. Permission from concerned authorities of
Anganwadis and consents from parents was obtained
to conduct the study after explaining the purpose of
the study. Demographic details like age, gender were
recorded. Intra Oral examination was done for number of
cusps and grooves using moth mirror under natural light.
Hellman and Gregory’s criteria for groove pattern were
used15. Inter examiner reliability was found to be 0.82.
Y pattern was considered if the contact of metaconid
with the hypoconid occurs. If there was no contact of
the metaconid with the hypoconid then + pattern was
considered.
Data were analyzed with IBM. SPSS statistics
software 23.0 version(SPSS 23.0, IBM, Armonk, NY,
United States of America). Children with fully erupted
primary second molar, cooperative patients and molars
showing clear occlusal outline with all cups and groove
pattern were included in the present study. Broken teeth,
filled teeth, decayed teeth, teeth with developmental
defects of the structure and shape

Result
The present study was conducted among 484
Anganwadi chidren. Among these study participants,
320 were males and 164 are females. In this population,
five cusp pattern was most frequently observed.
The predominant groove pattern was “Y” (73.34%).
Table 1 shows distribution of cusp and groove pattern.
67.45% of the study participants had 5Y occlusal
morphology of primary mandibular second molar
and it is mostly seen in male children. The occlusal
morphology of primary molars and distribution of cusp
and groove pattern according to gender are depicted in
Table 2 and 3 respectively.
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Table 1. Distribution of cusps and groove pattern of primary mandibular second molar
Tooth

Left Molar

Right molar

Total

4 cusps

30 (6.19)

30 (6.19%)

60 (6.19%)

5 cusps

424 (87.6%)

424 (87.6%)

848 (87.6%)

6 cusps

30 (6.19)

30 (6.19%)

60 (6.19%)

+ pattern groove

132 (27.2%)

126 (26.03%)

258 (26.65%)

Y pattern groove

352 (72.72%)

358 (73.9%)

710 (73.34%)

Table 2. Occlusal morphology of primary mandibular second molar
Tooth

Left Molar

Right molar

Total

4+

8 (1.65%)

12 (2.47%)

20 (2.06%)

4Y

10 (2.06%)

14 (2.89%)

24 9(2.47%)

5+

130 (26.85%)

117 (24.17%)

247 (25.51%)

5Y

327 (67.56%)

326 (67.35%)

653 (67.45%)

6+

5 (1.03%)

9 (1.85)

14 (1.44%)

6Y

4 (0.82%)

6 (1.23%)

10 (1.03%)

Table 3. Cusp numbers and groove pattern in primary mandibular second molar with gender
4

5

6

+

Y

M

F

M

F

M

F

M

F

M

F

L

18
(60%)

12
(40%)

301
(70.9%)

123
(29.10%)

13
(44.3%)

17
(56.66%)

73
(55.30%)

59
(44.69%)

192
(54.54%)

160
(45.45)

R

18
(60%)

12
(40%)

301
(70.9%)

123
(29.10%)

13
(44.3%)

17
(56.66%)

82
(65.07%)

44 (34.92)

199 (55.58)

159
(44.41)

*M – Male, F- Female, L- Left side molar, R – Right side molar

Discussion
It is very important to study oral anatomical
characteristics like teeth as they are very valuable in
forensic odontology and other anthropolgical studies.
Forensic odontology provides information related to
hereditary relationship and differences in characteristics
within a population23. There is inherent variability
observed in human dentition, so it is very easy for a
forensic odontologist to make dental identification.

Further, if good evidence is there then identification
can be done with high level of accuracy. Generally
antemortem dental records include radiographs; dental
charts, both intra- and/or extra-oral photographs, dental
casts, and notes24.
Occlusal anatomy of primary molars has been
recognized as important feature in dental anatomy and
clinical dentistry. There is basic arrangement of cusps
and grooves on occlusal surface of primary second molar.
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Expression of groove trait is determined by combinations
of alleles at two or more loci. So, a dental trait in humans
can be a valuable diagnostic tool in anthropological
studies for differentiating and characterizing various
ethnic groups. In past, various studies have been done
to relate the prevalence of dental anatomy with different
factors. Variations in the size, number of cusps, and
groove pattern, have been observed in the mandibular
molars of different populations25.
The morphological features of the occlusal surfaces
of the mandibular molars have been described by Gregory
and Hellman. The present study aimed to determine the
prevalence of different occlusal morphologies (number
of cusps and occlusal groove patterns) of the permanent
mandibular second molar in Faridabad district, North
India.
In the present study, 5 cusps (87.6%) was the most
commonly observed cusp type in primary second molar.
4 and 6 cusps types (6.19%) were seen equally among
the study population. In contrast to the present study,
study done by Phullari et al had seen that the 4 cusp form
(88.4%) was the most frequent in second permanent
molars18. Similarly, in study done by Shetty el al and
Dholia et al also, it has been observed that the 4 cusp
form was the most frequent occlusal configuration in
86% and 93.5% of the study population respectively26,
22
. The reason for this could be that majority of the study
participants in the present study were males (66.1%) and
it has been seen that variation in anatomical structure
occur according to gender3.
The most commonly observed groove pattern in the
present study population was Y (73.34%). In contrast to
the present study, in the study done by Shetty et al, the
predominant occlusal groove pattern seen in mandibular
second molar was a “+” shape (85%) followed by “y”
pattern (11%)26. Similarly, in the study done by Phullari
et al and Dholia et al, it was observed that the predominant
groove pattern was “+” in 90.1% and 93.5% of study
participants respectively18, 22. Again, the reason for this
could be gender variation in these studies.
The most prevalent occlusal configuration of primary
second molars in the present study participants was
5Y pattern. This configuration is important in forensic
odontology and only 15% dental practitioners have
formal training in collecting, evaluating, and presenting
dental evidence27, 28, 29. So, there is an increased need
for dental surgeons to have a good knowledge about

forensic odontology as it is useful in identification of an
individual and also discover abuse among all ages.

Conclusion
The present study has been done in children
of Anganwadi, Faridabad; it was observed that the
most common occlusal configuration was 5Y. This
occlusal configuration will further help in various
genetic, anthropological and forensic investigations.
Furthermore, knowing common variations in dental
anatomy and morphology about each individual tooth can
help in providing dental treatments such as restorative,
endodontic and orthodontic treatments. Hence, studying
the occlusal morphology of second molar will be helpful
in forensic as well as clinical practice.
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