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Abstract

Introduction: Estimation of sex from skeletal remains is an important initial medicolegal aspect of forensic and
anthropological examination. Among various methods of sex estimation only DNA analysis gives absolute proof
of sex estimation, but such methods are meticulous, immoderate and relatively prolonged and involves difficult
DNA extraction technique. Teeth are strongest and toughest structure in the human body which are resistance to
fire, decomposition and many other changes and teeth development completed before bone maturation making
teeth relevant sex indicator hence teeth can be used for sex estimation. The 15t molar tooth is suitable tooth since it
erupts early and very little chance of impaction than other teeth.

Aim: The aim of our study was to evaluate the sex estimation by mesiodistal width of mandibular and maxillary
15t molar teeth in north Indian population.

Materials and Methods: The sample comprised of dental impression from 106 individuals (53 males and 53
females), all young adults between 20 and 35 years of age. Impressions of the teeth were made using irreversible
hydrocolloid (alginate) material and casts poured in dental stone. Mesiodistal (MD) dimensions of mandibular
and maxillary 1%t molar of both right and left side were measured by digital caliper.

Results: Data were summarized as Mean and SD. Groups (in Gender Male vs female) were compared by unpaired
or independent Student’s t test. Mean maxillary width of 1%t molar of both right and left side were higher in male
than female but were statistically not significant whereas mean of maxillary 1%t molar width of right side though
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slightly higher in male than female but was statistically not significant whereas of left side mean was lower in

male than female and statistically not significant in young north Indian population. Very little sexual dimorphism

shown by maxillary and mandibular 1% molar.

Conclusion: The study confirmed that maxillary and mandibular 1%t molar did not establish a tool for sex

estimation in north Indian populations since there was no statistically significant difference in mesiodistal width

of mandibular and maxillary 15t molar among males and females on both the right and the left sides jaw.

Keywords: Maxillary molar, Mandibular molar, Sexual dimorphism, Sex estimation, Mesiodistal width, Sex

estimation.

Abbreviations: MD: Mesiodistal, SD: Standard deviation, mm: Millimetre.

Introduction

Estimation of sex from skeletal remains is an
important initial medicolegal aspect of forensic and
anthropological examination'?. There are various
methods of sex estimation like cheiloscopy®*?,
odontometry®, osteometry’”, DNA analysis® and
among them only DNA analysis gives absolute
proof of sex estimation, but such methods are
meticulous, immoderate, relatively prolonged and
involves difficult DNA extraction technique and
requires skilled and trained personnel”’. Teeth
are strongest and toughest structure in the human
body which are resistance to fire, decomposition
and many other changes!! and teeth development
completed before bone maturation making teeth
relevant sex indicator!>!*!% hence teeth can be
used for sex estimation not only in living but
also in mutilated bodies, decomposed bodies, or
skeletal 1516,

dimorphism means difference in size and appearance

from fragmentary remains Sexual
among male and female teeth that can be applied
forsex determination”. Sex estimation by dental
characteristics is mainly based on the comparison of
metric and non-metric dental traits between men and
women’!8, Metric analysis of tooth parameter is one
of the acknowledged methods of sex determination
by teeth. The 1% molar tooth is suitable tooth since
it erupts early and very little chance of impaction
than other teeth!®. The aim of our study was to
evaluate the sex estimationby mesiodistal width of
mandibular and maxillary 1% molar teeth in north
Indian population.

Material and Methods
Material required
1. Alginate

2. Dental stone

3. Maxillary Impression Trays

4. Mandibular Impression Trays
5. Rubber Bowl

6. Spatula

The alginate dental impression forms an imprint
(i.e.,, a ‘negative’ mould) of those teeth and gums,
which can then be used to make a cast or ‘positive’
model of the patient’s dentition.

Sample size
Sample selection:
sample size was calculated by formula
N=Z,2p(1-p)/E2

Where Z_is critical value of z-score at olevel of
significance (at o= 5%, Z =1.96) p is proportion and
E is permissible error. 7.48 % of sexual dimorphism
observed by 1% molar width (7.03% by 1% maxillary
molar width and 7.93% by 1% mandibular molar
width parameter)?. So, p=7.48%, i.e., .0748, 1-p=.9252,
E=5% ie, .05. So, n= (1.96)2x0.0748x0.9252/
(.05)>=106.34~106.

Studywas conducted on 106 volunteer subjects
(53 male and 53 female) of both the sex having age
group between 20 to 35 years at Integral Institute
of Medical Sciences & Research, Integral University
Lucknow. Informed consent was taken from all
participants. Before starting study, ethical clearance
was taken from Institutional Ethics Committee (IEC),
IIMS&R Integral University, Lucknow with reference
number IEC/IIMSR /2023 /11.

Inclusion Criteria:
1. Age between 20 to 35 years.
2. Fully erupted with complete set of teeth.
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No history of orthodontic treatment.
No history of any type of prosthesis.

Non-carious, non attrited, non-hypoplastic,
non-traumaticand  periodontally  healthy
teeth.

Exclusion Criteria:
1. Age below 20 years and above 35 years.

2. Misaligned, spacing teeth, diastema or
crowded teeth

3. Carious teeth, restored teeth, fractured teeth,
hypoplastic teeth, teeth with prosthesis,
attrited teeth, mobile teeth.

Methodology and tooth measurements

Impressions of the teeth were taken using
irreversible hydrocolloid (alginate) material and
poured by dental stone (Figure 1). Mesiodistal (MD)
dimensions of mandibular 1%t molar and maxillary
15t molar of both right and left side, were measured
on the casts using a digital caliper calibrated to 0.01
mm. The MD dimension was defined as the greatest
distance between contact points on the approximate
surfaces of the tooth crown and was measured with
the caliper beaks placed occlusally and aligned with
the long axis of the tooth (Figure 2 and 3). If teeth
were rotated or misaligned, measurements were
taken between points on the approximate surfaces
of the crown where it was considered that contact
with adjacent teeth would normally occur. Sexual
dimorphism calculated by following formula given
by Garn et al?™.

Sexual Dimorphism in percentage (%) = [(Xm/
Xf)-1] x 100, where Xm is the mean value for males
and Xf is the mean value for females.

Figure 1. Dental cast

Figure 2. Measuring mesiodistal width of
mandibular 1% molar by caliper

Figure 3. Measuring mesiodistal width of maxillary
1%t molar by caliper

Results

Data obtained were quantified and analysed
statistically using SPSS (Statistical Package for the
Social Sciences). All description shown in table 1 to
4. Data were summarized as Mean and SD. Groups
(in Gender Male versus female) were compared by
unpaired or independent Student’s t test.In our study
mean of right mesiodistal mandibular 15 molar width
was higher in male (for right mesiodistal mandibular
15t molar width 8.045472+.803611) than female
(for right mesiodistal mandibular 1% molar width
7.892075+.761553) but statistically not significant (p
value >.05). whereas the mean of left mesiodistal
mandibular 1%t molar width (Table 1) was slightly
lower in male (for left mesiodistal mandibular
15t molar width 8.040566+.70829)
(for left mesiodistal mandibular 1%* molar width
8.081321+.857824) and was statistically not significant
(p value >.05).Whereas as

than female

mean of right and left
mesiodistal maxillary 15t molar width (Table 2) was
higher in male (for right mesiodistal maxillary 15
molar width 8.509434+.657093 and for left mesiodistal



62 Indian Journal of Forensic Medicine and Toxicology/Volume 18 No. 3, July - Sep 2024

maxillary 1%t molar width 8.53283+.632797) than
female (for right mesiodistal maxillary 1%t molar
width 8.476981+.741891 and for left mesiodistal
maxillary 1% molar width 8.411887+.843263) but was
statistically not significant ((p value >.05 for both

right side and left side maxillary 1%t molar). Very
little sexual dimorphism shown by right and left
mandibular 1% molar (Table 3) as well as right and
left maxillary 1% molar (Table 4).

Table 1. Measurement of mean and standard deviation of mandibular 15 molar width among male and

female
Sex Right mesiodistal mandibular 1% molar Left mesiodistal mandibular 15 molar
width (in mm) width (in mm)
Mean Standard p value Mean Standard | p value
deviation deviation
Male 8.045472 803611 315479 8.040566 .70829 790241
Female 7.892075 .761553 8.081321 .857824

Table 2. Measurement of mean and standard deviation of maxillary 1%t molar width among male and female

Sex Right mesiodistal maxillary 1%t molar width | Left mesiodistal maxillary 1%t molar width
(in mm) (in mm)
Mean Standard p value Mean Standard | p value
deviation deviation
Male 8.509434 .657093 .812051 8.53283 .632797 405701
Female 8.476981 .741891 8.411887 .843263

Table 3. Calculation of % Sexual dimorphism from
right and left mandibular canine

1.94 %
-0.5 %

Table 4. Calculation of % Sexual dimorphism from

Right mandibular 15t molar

Left mandibular 15t molar

right and left maxillary canine

0.38 %
1.43 %

Right maxillary 1t molar

Left maxillary 1%t molar

Discussion

Sex determination is initial steps in reconstruction
of the identity of a person. Due to their durability and
strength, teeth have excellent value for sex estimation
especially when there is difficulty in preservation
of skeleton either due to anthropic or taphonomic

re a501.1322,23,24,25,26,27

.Althoughthemorphology of teeth
is similar among male and female, it is not necessary
that size of teeth remain same, as the size of teeth is
influenced by multiple factors like diet, metabolic
activities etc. Assessment of tooth parameter are non-
invasive, quick, easy, less time consuming compared
to analysis of DNA?,. In this study the mean value of
mesiodistal maxillary 15t molar width of both right

and left side was compared. Mean mesiodistal value

was slightly higher in male compared to female but
the difference was not statistically significant (with p
value >.05). The finding was similar with study done
byAditya Jain?, Dahal S. etal®”, Deo et al®!, Babu et
al®2. Whereas statistically significant difference (p
value) found in mean value of mesiodistal width
of maxillary 1% molar between male and female in
studies done by Stroud et al*, Perzigian®*, Sonika et
al®, Ghose and Baghdady®®, Hattab et al*’, Ghodosi
et al’®, and Rai et al*’ in which they found male had
larger teeth parameter than female in all dimension.
Though the difference in teeth parameterswas due to
more thickened dentine in male than female, as the Y
chromosomes in male increases the mitotic strength
of teeth germ and promotes dentinogenesis, whereas
X chromosomes promotes amelogenesis?’. The
present study showed no significant difference(with
p value >.05) in mean value of mesiodistal width
of mandibular 1% molar of both right and left side
between male and female (though right mesiodistal
width was slightly higher in male than female and left
mesiodistal width was slightly higher in female than
male but insignificant), indicating almost symmetrical
dimension which is similar to study done by Dr.
Chandramani et al*! who found mesiodistal width
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of mandibular first molar was not significant for
sex estimation. In contrast to our study KazzaziSM
and Kranioti EF?’ and many others!7424344454647
who found statistically significant difference in
mandibular mesiodistal measurement between male
and female (p value <0.001). These differences may
be due to geographical variation. In the present study
very little sexual dimorphism shown by mesiodistal
dimension of mandibular and maxillary 1% molar.
Sexual dimorphism shown by right and left maxillary
first molar was 0.38 % and 1.43% respectively
(average 0.905%). These finding of present study
was similar with study done by Dahal S.et al** who
reported sexual dimorphism of 0.893% and 0.606%
by right and left maxillary 15t molar respectively and
study done by Ghose and Baghdady>®, who observed
sexual dimorphism of 0.8% in the study of Iraqi
population. Many studies in Indian scenario showed
different results as Narang et al*® and Ahmed et
al®?observed 6.9% and 4.4% of sexual dimorphism on
right and left sides of maxillary 1t molar respectively.
Similar finding was reported by Sonika et al.>> who
found sexual dimorphism of 4.74% and 4.84% in the
right and left maxillary 15 molar respectively. Sexual
dimorphism shown by right and left mandibular 15t
molar was 1.94 % and -0.5 %(no sexual dimorphism)
respectively. Little study present on sexual
dimorphism shown by mandibular 15t molar. Study of
Kazzazi SM and Kranioti EF?’ shows 7.93 % of sexual
dimorphism in mandibular 1%t molar which is much
higher than finding in our study.These variations
among various populations may be related to sample
size of the study and selections, as well as genetical
and racialvariances, which are most probably linked
to different ethnicity.

Conclusions

The present study did not show statistically
significant difference in mesiodistal width of
mandibular and maxillary 1% molar among males
and females on both the right and the left sides jaw.
Hence, this study could not establish mandibular and
maxillary 15'molar as a tool for sex estimation.
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