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ABSTRACT

Introduction

The mandibular premolars have shown diversity in cusp morphology,
although they are included under the bicuspid. This has been useful
in anthropology and forensic odontology as supporting evidence.
This study aimed to determine the prevalence of different types of
mandibular second premolars among medical students.

Methods

A descriptive cross-sectional study was conducted among 255
medical students after obtaining ethical approval. The number of
cusps and the groove pattern present on the mandibular second
premolar were examined and recorded using a sterile mouth mirror
and explorer. The data was entered in a Microsoft Excel sheet and
analyzed by the Statistical Package for Social Sciences (SPSS)
version 27.0.

Results

The prevalence of the two-cusp variant 319 (62.5%) was more than
the three-cusp variant 191 (37.5%). The most common groove type
was H type 198 (38.8%), followed by Y type 191 (37.5%) and U type
121(23.7%). The present study showed that the Y-shaped groove
pattern was more common in the right premolar 40% (102), and
the H-shaped groove pattern was more common on the left side
42.4% (108). The study showed that two cusp-type premolars are
more common on the right and left sides of both genders. This study
also revealed that two cusp variants are more common than other
variants in different ethnic groups examined on both sides.

Conclusion

The most prevalent variant of the mandibular second premolar
was the two-cusps type. H-shaped grooves were most common,
followed by Y and U-shaped grooves. H-shaped grooves were more
prevalent compared to other types in both males and females.
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INTRODUCTION

dentification of a person based on gender

and origin can be successfully carried out by

evaluating anatomic features of the teeth known
as non-metric dental traits.’ Tooth morphology can
provide information on the evolutionary relationship
between species as well as variances and diversities
within a population, making it useful in forensic
odontology and anthropology.? Every single tooth
possesses a collection of distinctive characteristics
known as ‘tooth category characteristics’ that give
the idea of identification.?

A cusp is an elevation or mound on the crown
region of the tooth that makes up a divisional part
of the occlusal surface.* There are two types of
mandibular second premolars: two cusps and
three cusps.* The two-cusp type has one buccal
cusp and one lingual cusp, whereas the three-cusp
form has one buccal cusp and two lingual cusps,
the mesiolingual cusp and the distolingual cusp.>®
There are also similar variations in groove patterns
in the tooth as the Y-shaped pattern is associated
with three cusp type variants, and U, H groove
patterns are associated with two cusp types.*fThe
three-cusp type premolar is considered a modified
or specialized form that came to evolution to
compensate for the reduced size of the lingual cusp
of the first premolar.”

The study of dental morphological features
is important in anthropological research for
population identification.® The tooth morphology
can provide options for narrowing down the
identification procedure in forensic circumstances.?
Knowledge of morphological features can also aid
in the classification and characterization of different
ethnic groups.® Our study aims to investigate
the Prevalence of various cusp types and groove
patterns in mandibular second premolars among
medical students at Maharajgunj Medical Campus.

METHODS

A descriptive cross-sectional study was conducted
from December 2023 to August 2024 among
the medical and dental students of Maharajgunj
Medical Campus, Kathmandu. Ethical approval was
obtained from the Institutional Review Committee
of the Institute of Medicine [Reference number:
351, 080/081].

Inclusion criteria were Subjects with well-erupted
permanent mandibular second premolars. Exclusion
criteria were carious mandibular second premolar or
with restorations, any pathologies involving teeth,
traumatic injuries of the jaws, severely attritted
teeth and participants having cross-ethnicity.

The convenience sampling method was used. The
sample size was calculated using the following
formula.

n =Z’xpxq/e?
= (1.96)? x 0.67x (1-0.670) / (0.05)
=339.75

Where,

n= minimum required sample size for an infinite
population

/= 1.96 at 95% Confidence Interval (Cl)

p= 0.67 prevalence variant of cusp in Selected
Nepalese Population®

a="Tp
e= margin of error, 5%

The calculated minimum sample size for an infinite
population is 340. We have 700 total undergraduate
medical students in the Maharajgunj Medical
Campus. The sample size for the finite population
is calculated as:

Sample size for finite population
=n/[1+(n-1)/Population]
= 340/(1+339/700)
=230
Where,
n'= adjusted sample size
N= finite population
n= calculated sample size

The calculated minimum sample size was 230. A
total of 255 medical students were included in the
study.

For the collection of data, informed consent was
initially obtained. After obtaining informed consent
from the participants, mandibular second premolars
were examined using a mouth mirror and explorer
on both quadrants of the mandibular arch under
proper illumination. The ethnic group was classified
according to the Nepal Demographic and Health
Survey, 2022.° The number of cusps and the
groove pattern were examined and recorded on
the Performa sheet. The data were entered into
Microsoft Excel 365 and analyzed using IBM SPSS
Statistics version 270. For descriptive statistics,
frequency and percentages were used.

RESULTS

A total of 255 study participants; 510 premolars
were examined in the study, of which the majority,
174(68.2%), were males and 123 (48.2%) were
Brahmin, as shown in Table 1.

The mean age of the study participants was 22.2+1.9
years. This predominance of two-cusped forms was
consistent on both sides of the mandibular arch:
153(60.0%) in the right quadrant and 166(65.1%) in
the left. (Figure 1).
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Table 1. Socio-demographic characteristics of
the study participants (n=255)

Variables No.
Gender Male 174 (68.2)
Female 81 (31.8)
Ethnicity  Brahmin 123 (48.2)
Chhetri 28 (11.0)
Dalit 4 (1.6)
Janajati 30 (11.8)
Madhesi 62 (24.3)
Muslim 8(3.1)
180 183
160 (60.0%)
140
120 102

(40.0%)

89
(34.9%]

100
80
60
40
20

Right premolar Left premolar

m2cusp m3cusp

Figure 1. Distribution of the number of cusps in right
and left premolars (n=255)

The most common groove type was H 198
(38.8%), followed by Y type 191 (375%) and U type
121(23.7%) (Table 2).

H-shaped grooves were more prevalent in males
and females in two-cusp-type premolars. Only

Table 2. Distribution of the number of cusps and
types of grooves according to gender (n=570)

No cusps

120 108

mé%?% (42.4%)
100 50 : €9

(35.3%) (34.9%)

80 52

(24.7%) 58

60 122.7%)

40

20

Right premalar Left premolar

wHaroove mUgroove =Y groove

Figure 2. Distribution of types of grooves in right
and left premolars

Y-shaped grooves were found in three cusp-type
premolars in both males and females (Table 2).

The present study showed that the Y-shaped groove
pattern was more common in the right premolar 102
(40%) and the H-shaped groove pattern was more
common on the left side 108 (42.4%) (Figure 2).

The study showed that two cusp-type premolars
are more common than three cusp-type premolars
on the right and left sides of both genders. This
study also showed two cusp variants are more
common than other variants in different ethnic
groups examined on both sides. (Table 3)

Y-shaped grooves were more common on the right
side while H-shaped grooves were more common
on the left side in males both males and females.
(Table 4). The frequency of different groove patterns
according to different ethnic groups is given in Table
4,

DISCUSSION

In the present study, the prevalence of two cusp
variants was higher 319(62.5%), than three cusp
191(375%) types in mandibular second premolar.
These findings are similar to the study conducted
in the Kerala population, which showed two cusp
varieties (52.8%) as the most frequent cusp pattern
compared to three cusp forms (44.4%).* In another

and grooves Ll el Iz study in the Pakistani population, the prevalence of

two-cusp type premolar was 61.55% compared to

Two cusps 222 (638)  97(59.9) 319 three—cu2p¥$pep38.45%.” Another study coﬂducted
n (%) (62.5) . .

among the South Indian population revealed

H type 134 (38.5) 64 (39.5) 198 that the predominant cusp pattern was two cusp

n (%) (38.8) types (82%).? Another study by Priyadarshini and

U type 88 (25.3) 33(20.4) 121 Don also revealed that the predominant cusp type

n (%) (23.7) was the two-cusp type (55.5%).? Similarly, the

Three cusps 126 (36.2) 65 (40.1) 191 study conducted in a similar setting in Nepalese

n (%) (375) subjects by Poudel et al. revealed that 67% of the

participants had two cusp types and 33% had three

Y type 126 (36.2)  65(40.1) 191 cusp types of mandibular second premolar.® The

n (%) (375) two cuspal variant of mandibular second premolar
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Table 3. Distribution of the number of cusps in the right and left premolars according to
sociodemographic characteristics (n=255)

Right premolar Left premolar

Variables
2cuspn(%) 3cuspn(%) 2cuspn(%) 3cuspn (%)

Gender  Male 108 (62.1) 66 (379) 114 (65.5) 60 (34.5)

Female 45 (55.6) 36 (44.4) 52 (64.2) 29 (35.8)
Ethnicity ~ Brahmin 68 (55.3) 55 (44.7) 71 (577) 52 (42.3)

Chhetri 20 (71.4) 8 (28.6) 19 (679) 9(32.1)

Dalit 3 (75.0) 1(25.0) 3(75.0) 1(25.0)

Janajati 18 (60.0) 12 (40.0) 22 (73.3) 8(26.7)

Madhesi 39 (62.9) 23 (371) 46 (74.2) 16 (25.8)

Muslim 5 (62.5) 3 (375) 5 (62.5) 3 (375)

Table 4. Distribution of types of grooves in right and left premolars according to sociodemographic
characteristics

Right premolar Left premolar

Variables

H groove U groove Y groove H groove U groove Y groove
n (%) n (%) n (%) n (%) n (%) n (%)

Gender Male 64 (36.8) 44 (25.3) 66 (37.9) 70 (40.2) 44 (25.3) 60 (34.5)
Female 26 (32.1) 19 (23.5) 36 (44.4) 38 (46.9) 14 (173) 29 (35.8)

Ethnicity ~ Brahmin 40 (32.5) 28 (22.8) 55 (44.7) 49 (39.8) 22 (17.9) 52 (42.3)
Chhetri 12 (42.8) 8 (28.6) 8 (28.6) 12 (42.9) 7 (25.0) 9(32.1)

Dalit 3 (75.0) = 1(25.0) 3 (75.0) = 1(25.0)

Janajati 9 (30.0) 9 (30.0) 12 (40.0) 14 (46.6) 8(26.7) 8 (26.7)

Madhesi 25 (40.3) 14 (22.6) 23 (37.1) 28 (45.2) 18 (29.0) 16 (25.8)

Muslim 1(12.5) 4 (50.0) 3 (375) 2 (25.0) 3 (375) 3 (375)

was also reported in the Korean population.™
However, three cusp types of mandibular second
premolars are considered to occur more often.®
These findings indicate considerable variation in the
type pattern of mandibular premolars in different
populations. The present study also showed that
the prevalence of two-cusp premolars is higher in
the right 153(60%) and left 166(65.1%) sides of the
mandibular arch. These findings are again similar to
the study conducted by Poudel et al.®

Our study showed that two cusp variants were more
prevalent in males and females in both the right and
left mandibular arches. This finding was consistent
with other studies.*® Similarly, no sex predilection
was found for two or three cusp types in the study
Singaporean Chinese population.™ In contrast to
these findings, a slight female predilection was
seen for the two-cusp variety of second premolars
and male predilection for the three-cusp variety
in another study.?2In our study, the most common
groove type was H-shaped followed by Y-shaped

and U-shaped. These findings are consistent with
the study conducted by Gokul and Don' However,
the study conducted by Ali et al in Pakistan among
the patients visiting the tertiary health care center
reported U-shaped groove patterns to be more
prevalent than Y, and H.'® Priyadharsani and Don
reported Y groove as the most prevalent groove,
followed by U and H groove.? In the Korean
population, however, Y groove were most prevalent,
followed by H and U-shaped grooves.™

Our study also showed Y-shaped groove patterns
were more prevalent on the right side and
H-shaped groove patterns were more common on
the left side of the arch. These findings contrast
with the study of Poudel et al®, which showed that
H-shaped grooves are more frequent on the right
and Y-shaped grooves are common on the left
side. However, another study revealed U U-shaped
groove as the most prevalent groove on both sides
of the jaw.”™
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In our study, the H type of groove was most
prevalent in both male and female subjects. Similar
to this study Gokul and Don also found H-type
cusp prevalent in both genders.? Other studies are
also in concurrence with the present findings.® In
contrast, U-shaped grooves were most prevalent in
males and H-shaped grooves were most prevalent
in female Pakistani subjects.’

Our study also aimed at navigating the variation
of cusp type in different ethnic groups. The study
showed that two-cusp types are more common
than three cusps in both sides of all ethnic groups
recorded during the examination. It has been seen
that there are variations in premolar morphology in
different ethnic groups and this differing frequency
can be used for ethnic affinity.’®'- However, we
couldn't find any study comparing the variation
of cusp types and groove patterns of mandibular
premolar with ethnicity in the Nepalese population
using search engines like Google scholar and
PubMed. This study was conducted in only one
center with limited sample size so this study may
not be representative of the larger population.
Further studies with larger populations are required
to predict the gender and ethnic variation of the
mandibular second premolar.

CONCLUSION

The most common variant of the mandibular
first molar was the two-cusp type with H-shaped
groove. The two cusp patterns were common on
both sides in males and females. H-shaped grooves
were most prevalent in both males and females.
Y-shaped grooves were more common on the right
side while H-shaped grooves were more common
on the left side.
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