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ABSTRACT

Introduction

Gender determination is important for identification in
forensic practice. Odontometrics plays an important role in
sex determination in young individuals where secondary
sexual characters are yet to be developed.

Objective

The objective was to re-evaluate the previous finding of the
sexual dimorphism in Mesiodistal (MD) and Buccolingual
(BL) dimension of maxillary and mandibular canine in the
study population being Medical Students of Medical College
in province 4 of Nepal.

Methodology

This is a cross sectional study conducted on the study cast of
40 male and 40 female medical students of academic year
2017/18 of Gandaki Medical College, Nepal, of age group
18-24 from October to December 2017. The MD and BL
dimensions of all the four canines were measured using
digital vernier's caliper. Data were compared using
descriptive statistics, student's t-test and paired sample t
test. P<0.05 was found statistically significant.

Results

Statistically significant sexual dimorphism was found in MD
and BL dimension of maxillary and mandibular canine with
males' canine measuring larger than females'. The left
mandibular canine was found to be the most dimorphic in
term of BLdimension among the canines.

Conclusion

The present study exhibited the buccolingual dimension of
the left mandibular canine as the most dimorphic tooth.
Further studies using large representative sample from all
the provinces has to be conducted to quantify and generalize
the resultamong the Nepalese Dentition.

KEYWORDS

Human identification, permanent dentition, sexual
dimorphism
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INTRODUCTION

Human identification is required in cases of fires, explosions,
road traffic or aircraft accidents, mutilated or decomposed
bodies.' Sex determination is one of the important aspects
of identification and assists forensic experts in the
establishment of biological profile.” As tooth is chemically
the most stable tissue, resists extreme condition of post
mortem changes, exhibit significant sexual dimorphism and
is readily available for examination, it is considered to be a
valuable and excellent tool for sex determination.™

The importance of tooth size measurement in the sex
determination has been emphasized particularly in young
individuals where secondary sexual characteristics have not
developed.® Previous studies related to sexual dimorphism
in tooth size suggested that manidibular canine exhibits
greatest sexual dimorphism.””® Mandibular canines are
considered as the 'key teeth' for identification may be because
they exhibit the greatest stability and are less susceptible
for caries and periodontal diseases and most likely survive
severetrauma.”’

Acharya A.B. and Mainali S. noticed canine to be the most
dimorphic teeth in Nepalese dentition and were
significantly largerin males in both the mesiodistal (MD) and
buccolingual (BL) dimensions.® They noticed maxillary
canine and BL dimension to be the most dimorphic. The
study population used in the study were the undergraduate
Dental students of Dental College in Province 1 of Nepal. In
this study, we attempt to re-evaluate the dimorphism in the
MD and BL dimension of all the permanent canines in the
subset of Nepalese permanent Dentition, the study
population being Medical Students of Medical College in
province 4 of Nepal. Moreover, there is no recent study
evaluating the sexual dimorphism of canine in Province
number 4 Nepal.

METHODOLOGY

This cross sectional study was carried out on the medical
students of Gandaki Medical College, Nepal from October to
December 2017 after obtaining ethical approval from
institutional ethical committee of Gandaki Medical College.

Sample size: Asample size was calculated with the reference
of previous study on Nepalese population.’ The reference
value for mean difference and standard deviation of
buccolingual dimension of maxillary right canine was taken
from previous study and the size was calculated using the
formula: n=2(Z,,,+Z,,)2/ (u1- p2/0)2 where n is the number
of subjects required in each group, pul- pu2 denotes the
difference of two means and o denotes the standard
deviation with a =0.05, Za=1.96, $=0.2, Zp=0.84 with
statistical power chosen 80%.° The calculated sample size
was 23 foreach gender.

Sampling: All the medical students of 1st and 2nd year of
academic year 2017/18 in Gandaki Medical College
(Female=80, Male-70) were invited to participate in this
study. All the students were described about the study in
detail and were informed about maintenance of the
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confidentiality and anonymity of the data. All the students
were clinically examined with the use of diagnostic
instrument. Out of all the students (Female =80 and Male=
70), the eligible students to be included in this study were 50
male and 55 female students. Out of the total eligible
students, 40 Male and 40 Female students were selected
using random sampling technique. The higher limit of
sample size was selected to better represent the study
population.

Inclusion and exclusion Criteria: Participants with healthy
gingiva and periodontium, caries free teeth and normal
occlusion (having normal canine and molar relationship) and
of age groups 18-24 were included in the study.

Participants who were having any developmental anomaly,
spacing, crown, bridge, restoration on canine, attrited or
missing canine, orthodontic treatment or any history of
trauma, were excluded from this study.

Procedure: After obtaining the informed consent, maxillary
and mandibular impressions of all the selected participants
were made using alginate material using perforated metal
stock tray. The impression was washed with water,
disinfected by 2% glutaraldehyde, and cast-pouring was
doneimmediately with type Ill dental stone.

The greatest mesiodistal (MD) and buccolingual (BL)
diameter of the maxillary (Figure la. and 1b.) and
mandibular canine (Figure 2a and 2b.) were measured by a
digital vernier caliper. All the measurements were carried
out by the researcher using the digital vernier caliper of
resolution 0.01 mm. Intraobserver error was measured by
using vernier caliper on 40 male and 40 female student's cast

Figure 1a. and 1b: Shows greatest mesiodistal (MD) and
buccolingual (BL) diameter of the maxillary Canine
measured by a digital vernier caliper

atadifferenttime by same observer.

The mesiodistal (MD) measurement was defined as the
greatest MD dimensions between contact points of teeth on
either side of the jaw, and the buccolingual (BL) measurement
was defined as the greatest distance between the labial and
lingual surface of the crown taken at right angle to the MD
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dimension. Measurements were recorded on Microsoft
excel and subjected to statistical analysis using Statistical
Package for the Social Sciences (SPSS) version 20.0 USA,
Echo soft Corp. software. The data was analyzed using
descriptive statistics, student's t test and paired sample
ttest.

The mean value of MD and BL dimensions of male and
female were used to calculate sexual dimorphism. Sexual
dimorphisms in the right and left canines were calculated
using the formula given by Garn and Lewis (1967):"

Percentage of sexual dimorphism=[(Xm/Xf)-1]x100 where
Xm= mean of male tooth dimension, Xf=mean of female

Figure 2a and 2b: Shows greatest mesiodistal (MD) and
buccolingual (BL) diameter of mandibular canine measured
by a digital vernier caliper.

RESULTS

The following parameters were measured and compared on
study cast for MD and BL dimensions for right and left
maxillary and mandibular canine using student t test and
paired sample t test statistical analysis with data entered in
Statistical Package for the Social Sciences (SPSS) 20
software.

Males showed greater mean MD and BL dimensions in
comparision to females in both maxillary and mandibular
canines. It was observed that the mean values of both the
MD and BL diameters showed statistically significant
difference between male and female with P<0.05 in the
maxillary and mandibular canines (Table 1 and Table 2).

BL dimension was seen more than MD dimensions in both
the maxillary and mandibular canines in both the
gender(Table 3and 4).

Among the maxillary canine, the left side was found to show
more dimorphism 4.2% in terms of MD dimension (Table 5).

Among the mandibular canine, the left side was found to
exhibit more dimorphism 9.05% in terms of buccolingual
dimension (Table 6).

According to statistical values, the mandibular canine
showed more dimorphism in terms of BL dimensions when
compared to maxillary canine (Table 7).
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The MD and BL of the right and the left mandibular canine
are significantly different with the left side larger than the
rightin males. In females only the MD dimension of the right
and the left maxillary canine is significantly different with the
right side slightly larger than the left (Table 8).

Table 1: Descriptive statistics and student's t test for
comparing the mean value of the mesiodistal (MD) width
of maxillary and mandibular canine in the male and the

female. Level of significance set as P<0.05

Gender N MD Standard  Tvalue P value
Mean Deviation

Male 2.66 0.01
Female 40 7.67 0.445

MD23 Male 40 7.87 0.473 3.068 0.004
Female 40 7.55 0.482

MD33 Male 40 7.19 0.466 4.6 0.000
Female 40 6.7 0.457

MD43 Male 40 7.037 0.467 3.7 0.001

Female 40 6.64 0.534

Table 2: Descriptive statistics and student's t test for comparing
the mean value of the buccolingual (BL) width of maxillary and
mandibular canine in the male and the female. Level of
significance set as P<0.05

Gender N BL Standard tvalue P value
Mean Deviation

BL13 Male 40 8.439 0.525 2.25 0.03
Female 40 8.13 0.609

BL23 Male 40 8.426 0.568 2.35 0.024
Female 40 8.11 0.592

BL33 Male 40 8.076 0.4595 6.676 0.000
Female 40 7.41 0.492

BL43 Male 40 7.926 0.475 4.793 0.000

Female 40 7.368 0.577

Table 3: Descriptive statistics and paired sample t test for
comparing the mean value of mesiodistal (MD) and buccolingual
(BL) dimension of maxillary and mandibular canines in the male.

Level of significance at the level of P<0.05. .
q a q Paired
Canine Dimension N Mean Standard gmpe
Deviation  T-Test

P value

13 MD 40 7.67 0.445 6.594 P<0.001
BL 40 8.13 0.609

23 MD 40 7.55 0.482 7.889 P<0.001
BL 40 8.11 0.609

33 MD 40 6.7 0.457 11.547 P<0.001
BL 40 7.41 0.492

43 MD 40 6.64 0.543 8.823 P<0.001
BL 40 7.37 0.577

Table 4: Descriptive statistics and paired sample t test for
comparing the mean value of mesiodistal (MD) and
buccolingual (BL) dimension of maxillary and mandibular

canines in the female. Level of significance at the level of
P<0.05.

Canine Dimension N Mean Standard T value P value
Deviation

13 MD 40 7.9245 0.453 8.502 0.000
BL 40 8.4397 0.525

23 MD 40 7.87 0.473 9.432 0.000
BL 40 8.43 0.568

33 MD 40 7.19 0.466  15.117 0.000
BL 40 8.07 0.4595

43 MD 40 7.037 0.467 12.56  0.000
BL 40 7.93 0.475
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Table 5: Descriptive statistics and Sexual dimorphism (%)
used for comparing the mean value of mesiodistal (MD)
and buccolingual (BL) dimensions of right and left maxillary

caninesin male and female. SD-Standard deviation
Gender(N) Right side Left side
MD SD BL SD MD SD BL SD

Males(40) 792 0453 844 0525 7.87 0473 843 0.525
Females(40) 7.67 0445 81 0609 7.55 0482 81 0.592
Sexual

3.2 4.1 4.2 4.07
dimorphism (%)

Table 6: Descriptive statistics and Sexual dimorphism (%) used to
compare the mean value of mesiodistal (MD) and buccolingual
(BL) dimensions of right and left maxillary canines in male and
female. SD- Standard deviation

Right side Left side
CAnElL sD BL SD MD SD BL SD
Males(40) 7.037 0467 7.93 0475 7.19 0466 8.07 0.4595
Females(40)  6.64 0534 7.3 0577 67 0457 7.4 0492
Sexual 6 8.6 7.3 9.05

dimorphism (%)

Table 7: Garn's ratio and sexual dimorphism in maxillary
and mandibular canines. MD- Mesiodistal,BL-Buccolingual,
SD-standard deviation

Mandibular Canine width
Maxillary Canine width (mm) (mm)

MD SD BL SD MD  SD BL SD

Gender (N)

Male (40) 7.90 0.463 8.44 05465 7.11 0.466 8.0 0.467
Female (40) 7.61 0.4634 8.1 0.609 6.67 0.5 7.35 0.535
Garn’sratio 3.8 42 6.6 8.84

Table 8: Descriptive statistics and paired sample t test to compare
the mean dimensions of buccolingual (BL) and mesiodistal (MD)

width of the right and left sided maxillary and mandibular canines

in male and female. Level of significance at level of P<0.05.

Gender  Tooth Dimension  Side Mean Startda_rd
Deviation

tvalue P value

Maxillary BL Right

Left 40 8.43 0.68 0.833

Maxillary MD Right 40 7.92 0.453 0.825 0.414
Left 40 7.87 0.473

Mandibular BL Right 40 7.93 0.475 3.17 0.003
Left 40 8.08 0.4595

Mandibular MD Right 40 7.04 0.467 2.75 0.009
Left 40 7.2 0.466

Female Maxillary BL Right 40 8.13 0.609 0.33 0.74

Left 40 8.11 0.592

Maxillary MD Right 40 7.67 0.445 221 0.03
Left 40 7.55 0.482

Mandibular BL Right 40 7.37 0.577 0.69 0.429
Left 40 7.41 0.492

Mandibular MD Right 40 7.04 0.467 1.04 0.303

Left 40 a2 0.466

DISCUSSION

Among all the teeth, canine has been noticed as the most
dimorphic tooth, and males exhibited larger tooth in
Nepalese dentition.® Our study was limited to the
measurement of MD and BL dimensions of maxillary and
mandibular canines. We observed statistically significant
differences in the MD and BL dimensions of both maxillary
and mandibular canines. We observed greater MD and BL
dimensions of canines in males as was seen in other
studies.”® In a study by Davoudmanesh et al. mean MD
dimensions were shown to be greaterin males in terms of all
canines, and the BL dimension were greater in men only in
terms of maxillary canine and not the mandibular canine."
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The sexual dimorphism in canine can be explained based on
its functional role in survival, especially in males. It had been
postulated that the canines were functionally related to
threats of aggression in primates and with the evolutionary
change had been shifted to fingers in human suggesting
sexual dimorphism in canine is not just a coinincidental
findings but is expected.”

However, Baoz and Gupta and Shreedhar G et al. found
reverse sexual dimorphism.”* Boaz and Gupta observed
that the mean value of BL and MD dimension of mandibular
canine is greater in females, but the difference was not
statistically significant.” Shastry et al. found mean maxillary
canine width in females slightly more than males, but the
difference was not statistically significant." Shreedhar G et
al. found statistically significant reverse sexual dimorphism
in mandibular canine.” These findings were attributed to
evolutionary change which resulted in the overlap of tooth
dimension and reduction in sexual dimorphism in a modern
human.

The mean value of BL dimension was found to be more than
MD dimension of canine in both males and females as seen
in studies by Acharya and Mainali, Boaz and Gupta and in
Wheeler.**** In contrast to our finding Agrawal A et al. found
that the mean value of MD dimensions was larger than BL
dimensions."”

The “Key Tooth" for sex determination is the mandibular
canine. This may be because mandibular canines are the
most stable tooth being less susceptible to periodontal
disease and caries and most likely survive severe trauma."’

In this study, mandibular canine exhibited greater sexual
dimorphism than maxillary canine which was in accordance
with work done by previous studies.””" However, the
findings of studies by Acharya and Mainali, Pandey N et al.
were not consistent with our finding.*® They found maxillary
canine exhibited greater dimorphism. Our finding was not
consistent with similar study in Nepalese dentition.® This
discrepancy may be due to the fact that these two studies
were conducted in different environmental set up and the
previous study which included dental undergraduate
students in different province was not representative of
entire Nepalese population.

Hasim and Mursid found that there was no statistically
significant difference between the dimension of the right
and left side teeth suggesting that availability of
measurement on one side is enough for the sex
determination.” Whereas we found a significant difference
in terms of the MD and BL dimension of the right and left
mandibular canine in males whereas females showed a
significant difference in the MD measurement of the right
and left maxillary canine. Our finding suggested that one
side of teeth is not representative in case of mandibular
canines in males and MD dimension of maxillary canine in
females.

Our findings confirmed the previous findings that the left
mandibular canine showed greater sexual dimorphism than
the right canine.”” In contrast to our findings, Viswokarma
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and Guha and Ch. Shai Kiran et al. reported greater
dimorphisminthe right mandibular canine compared to the
left canine.””

The present study confirmed the previous finding in
Nepalese Dentition that a significant sexual dimorphism
exists in the MD and BL dimension of the maxillary as well as
the mandibular canine. Among the four canines, the left
mandibular canine was found to be the most dimorphic in
term of BL dimension among the canines among the study
samples.

CONCLUSION

This study confirms the existence of statistically significant
differences in canine between males and females. The left
mandibular canine in terms of buccolingual dimension was
observed as the most dimorphic tooth among the canines.
Further study including larger representative sample of
Nepalese population from various provinces has to be
conducted to quantify and generalize the result among
Nepalese dentition.

RECOMMENDATION

Canine has been seen to have significant role in gender
determination and thus in identification in forensic practice.
Itis highly recommended to conduct similar study including
large population to see the sexual dimorphism of canine in
Nepalese population.
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