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Abstract
Aim: The study aims to assess the precision of various
metrical parameters in determination of sex using
panoramic radiographs.

Materials and Methods: A total

panoramic radiographs was selected and five parameters

sample of 100

like Bigonial width, Height of Ramus, Bicondylar breadth,
Bimental width and Body height were used for assessment
on the radiographs. The data categorized were subjected to
statistical analysis.

Result: The data were expressed as Mean + SD and then
analyzed by unpaired t-test.

Conclusion: The study highlighted sex determination
using different mandibular parameters.

Keywords: Mandible, Metrical parameters, Sexual
dimorphism.

Introduction

Determination of sex is essential in identification of an
individual in general. The sex determination of an
individual is important and necessary in both living and
the dead for medicolegal purpose and anthropological
work. The mandibleis the most durable bone of the
craniofacial complex and it retains its shape better when
compared to other bones; henceforth it plays a greater role

in sex determination. [1,2]Panoramic radiographs are

routinely used in dental practices to evaluate maxillary

and mandibular vital structures.[3]The gonial angle is an

important parameter for determining the growth pattern of

an individual. [4]Female bones are generally smaller and

less strong than male bones.[5] The present study aims in

assessing the accuracy of different mandibular metrical

parameters in determination of sex on panoramic

radiographs.

Material and Method

A. Study Design and Collection of Data: A total sample
of 100 panoramic radiographs of males and females
with age ranging between 20 to 50 years was obtained
from the Department of Oral medicine and Radiology
at Priyadarshini Dental College and Hospital, Pandur.
The five mandibular parameters were studied using
pantomographs obtained from X-mind Panod+ (77Kv;
10 sec; 100mA) and measurements were made using
DfW (Digora for Window) 2.7 software. The
parameters included were bigonial width, height of the
ramus, bicondylar breadth, bimental breadth and body
height. (figure-1)

B. Bigonial Width: It is the width that measures the

straight distance between two gonia.(figure-2)

Corresponding Author: DR. R. Adisree, ijdsir Volume - 2 Issue - 6, Page No. 367 - 372

Page 367



DR. R. Adisree, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

C. Height of Ramus: It is the height that measures the
direct distance from the highest point on the
mandibular condyle to gonion.(figure-3)

D. Bicondylar Breadth: It is the breadth that measures
the straight distance between two condylia
lateralia.(figure-4)

E. Bimental Breadth: It is the breadth that measures the
straight distance between the inner margins of two
mental foramina. (figure-5)

F. Body Height: It is the height that measures the
distance from alveolar margin to the lower margin of
the mandible in the level of mental foramen
perpendicular to the base.(figure-6)

Incase of height of ramus and body height, the
average value of right and left side of the mandible
was taken into consideration into the study.

G. Inclusion Criteria: Intact, well-formed adult
mandibles were included in the study.

H. Exclusion Criteria: Damaged, mutilated and
deformed mandible pathologically diseased, fractured,
developmental disturbance, completely and partially
edentulous mandibles were excluded from the study.

Data Management and Statistical Analysis with

Results

Initially the samples were categorised as males and

females and later they were compared by five mandibular

After the

observation was statistically analysed by unpaired t test.

parameters. measurements were done,
Mean and Standard Deviation were calculated for the
ranges of each parameter of both the genders. Group
statistics of the five mandibular parameters was shown in
the Table: 1 with p < 0.001 sig. The independent samples
test was shown in Table: 2 and descriptive statistics of the
five mandibular parameters was shown in Table: 3. The
mean values showed that all dimensions were higher for

males compared to females.
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Bigonial Width

Bigonial width of male varies from 175.94 - 181.13 mm
with an average of 178.53 + 9.77 mm and that of female
varies from 166.86 - 172.28 mm with an average of
169.57 + 8.81 mm. The gender differences in mean values
of male and female are statistically highly significant for
mandible.

Bicondylar Breadth

Bicondylar breadth of male varies from 187.98 - 192.26
mm with an average of 190.12 + 8.07 mm and that of
female varies from 177.69 - 183.05 mm with an average
of 180.37 £ 8.71 mm. The gender differences in mean
values of male and female are statistically highly
significant for mandible.

Bimental Breadth

Bimental breadth of male varies from 52.69 - 57.66 mm
with an average of 55.17 £ 9.37 mm and that of female
varies from 52.57 - 57.72 mm with an average of 55.15 +
8.37 mm. The gender differences in mean values of male
and female are statistically highly significant for
mandible.

Height of Ramus

Height of ramus of male varies from 53.51 - 56.10 mm
with an average of 54.81 + 4.86 mm and that of female
varies from 47.85 - 50.55 mm with an average of 49.20 +
4.37 mm. The gender differences in mean values of male
and female are statistically highly significant for
mandible.

Body Height

Body height of male varies from 31.13 - 32.70 mm with
an average of 31.91 + 2.96 mm and that of female varies
from 28.40 - 30.79 mm with an average of 29.59 +
3.87mm. The gender differences in mean values of male
and female are statistically highly significant for

mandible.
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Discussion

The pelvis is considered to be the best skeletal structure
for sexing, followed by parts of the skull such as the
cranium, [12, 13, 20] mandible, [14] glabellum, [15]
mastoid process [16, 17] and occipital bone. [18, 19] The
mandible is the strongest bone of the face and it can
withstand mechanical, chemical or physical stress. The
maxilla and mandible can be studied at the same time in a
single image using the conventional panoramic
radiographs. Most dimorphic regions of the mandible were
the condyle and ramus, and to a lesser extent the lateral
body. [9]Mandible condyles were smaller in females. [10,
11] The present study is an attempt made to analyze the
mandibular parameters that gives the most reliable
information to differentiate males and females in South
Indian population.

In this study, it has been found that Bigonial width of male
varies from 175.94 - 181.13 mm with an average of
178.53 £ 9.77 mm and that of female varies from 166.86 -
172.28 mm with an average of 169.57 + 8.81 mm.
Bicondylar breadth of male varies from 187.98 - 192.26
mm with an average of 190.12 + 8.07 mm and that of
female varies from 177.69 - 183.05 mm with an average
of 180.37 + 8.71mm.Bimental breadth of male varies from
52.69 - 57.66 mm with an average of 55.17 + 9.37 mm
and that of female varies from 52.57 - 57.72 mm with an
average of 55.15 + 8.37 mm. Height of ramus of male
varies from 53.51 - 56.10 mm with an average of 54.81 +
4.86 mm and that of female varies from 47.85 - 50.55 mm
with an average of 49.20 + 4.37 mm. Body height of male
varies from 31.13 - 32.70 mm with an average of 31.91 +
2.96 mm and that of female varies from 28.40 - 30.79 mm
with an average of 29.59 = 3.87 mm. The gender
differences in mean values of male and female are

statistically highly significant for mandible. Hence all the
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five mandibular parameters show high significance in
determination of sex of an individual.

Study done on mandible bone by Anupam Datta et al.
showed that the mean for bigonial breadth for male was
8.68 cm and for females was 8.62 cm. The values in the
female mandible was lesser compared to that obtained in
males. The mean value of the height of ramus of mandible
was found to be 67.98 in males and 55.10 in females. The
values in the female mandibles was lesser compared to
that obtained in males. The mean value of the bicondylar
breadth of mandible was found to be 112.72 mm in males
and 107.48 mm in females. The mean value of body
height was found to be 28.65 mm in males and 22.83 mm
in females. Mean value of the bimental breadth was found
to be 44.38 mm in males and 42.38 mm in females. All the
values in the female mandible was lesser compared to that
obtained in males. [1]

According to Rani, et al, The vertical distances from the
upper and lower border of the mental foramen to basal
bone of mandible from any of the sides can be used as a
representative for sexual dimorphism. [2]

According to Sandeepa NC, AtheerAbdulhaeGanem,
Wala Abdullah Alghtani, et al, the Overall prediction rate
using all nine variables was 92.75%. When minimum
ramus width was removed; accuracy was 92.65%. When
combined maximum ramus width, maximum condylar
height, maximum coronoid height and height of mandible
in premolar region excluding maximum ramus height,
accuracy was 92%. Even when 3 parameters were
combined accuracy was 91% variable being maximum
ramus width, coronoid height and body height in the
premolar region. [3]

Study done by Dayal, et al. found that mandibular ramus
height is the best parameter with 75.8% accuracy. He
studied six mandibular measurements of South African

Blacks and noted that average accuracy for sexing varies
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from 80 to 85%. Six mandibular measurements showed
the highest classification rate of 85.0% with the selection
of bigonial width, mandibular ramus height and total
mandibular length. [6] Vodanovicet al., found 92.06%
accuracy. Length of the mandibular body, mandibular

angle and minimum ramus width exhibit the highest

degree of sexual dimorphism. [7]

. . . . Figure 1: Parameters like bigonial width, height of ramus,
According to Giles, In American white and Negros, that g g g

i I h heigh i I h.
mandibular ramus height, maximum ramus width, and bicondylar breadth, body height and bimental breac

minimum ramus width are noteworthy with an accuracy of
85%. [8]

The mandibular ramus demonstrated greatest univariates
sexual dimorphism in terms of minimum ramus breadth,

condylar height, followed by projective height of ramus.

[21]
Table:1 Group Statistics

Std. Deviation | Std-Emor

SEX N Mezn Mean
BIGONIAL WIDTH MALE 57 178.3363 977727 1.20303
FEMALE 43 169.3763 2.81238 1.34387
BICONDYLAR. BREADTH MALE 57 190.1260 207261 1.06924
FEMALE 43 1803772 271134 1.32847
BIMENTAL BREADTH  MALE 57 35.1795 937137 124127
FEMALE 43 55.1523 8.37205 1.27673
HEIGHT OF FAMUS MALE 57 348107 486383 64430
FEMALE 43 402042 437335 G676
BODY HEIGHT MALE 57 319174 206616 30288
FEMALE 43 103974 3.87608 39110

Table: 2 Independent Samples Test
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Table: 3 Descriptive H . H
= T Figure 4: Bicondylar breadth
Tzimum
N Mem |Deviztion ¢ | UpperBoma: g _—
BIGONIAL WIDTH MalE 57 12618
FEMALE 1 : w
Total 100
BICONDYLARBREADTE MALE 57
FEMALE

Total 100
BIMENTAL BREADTH  MALE 57

FEMALE 3
Tatal 100
HEIGHT OF RAMUS MALE 37
FEMALE 43
Taral 100
BODY EEIGHT MaLE 57
FEMALE

Total 100

Figure 5: Bimental breadth
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Figure 6: Body height

Conclusion

In this study, using 5 mandibular parameters like bigonial
width, height of the ramus, bicondylar width, Bimental
breadth and body height, the sex of 100 South Indian
population has been determined.Hence by the application
of these metrical parameters along with morphological
features,the sex of an individual can be
determined.Studies involving larger samples may help to
correlate gender determination using metric parameters or
morphology among South Indian population with higher
accuracy.
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