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ABSTRACT

Introduction: Determination of sex is of crucial importance in forensic investigations, when only a part of the
body or skeletal remains are available. The present study focussed on the sexual dimorphism of hyoid bone in
Telangana population by using morphometric analysis.

Materials and methods: The present study was carried out on a total of 60 hyoid bones in which 30 were of male
and 30 were of female individuals. The bones were obtained from the department of Anatomy, Osmania Medical
College and Deccan College of Medical Sciences, Hyderabad. Damaged and deformed bones were excluded, and
only fully intact bones were included in the study. Lengths of greater horns, lengths of lesser horns, total hyoid
length, and distance between distal ends of right and left greater horns, width of the body, length of the body and
the thickness of the body of hyoid bone were measured by using sliding calipers.

Results: All parameters showed significant difference between the male and female groups. The measurements of
all the parameters were significantly higher in males than in females.

Conclusion: All parameters used in the present study confirmed sexual dimorphism in hyoid bone. Hence, hyoid
bone can be considered in forensic investigations or anthropological studies to determine the sex of an individual.
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INTRODUCTION

Hyoid bone is a part of the viscerocranium which
is placed between the root of the tongue and
the thyroid cartilage. It is connected to the
thyrohyoid membrane and is located at the level
of fourth cervical vertebra. It consists of a body,
a pair of greater and a pair of lesser horns [1].
Hyoid is unique, as it is the only bone in the

deglutition and preventing regurgitation [2].

Identification of an individual is an important
task in forensic investigations; sex determina-
tion is one of the primary characteristics of
identification of the individual along with
estimation of age and stature. Among all, sex
determination is a first and a very crucial step

body that has no bony articulations. It is
suspended by muscles and ligaments and is
responsible for the maintenance of airway,
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in human identification [3].

Identification of an individual is a very difficult
task when the dead body is decomposed,
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mutilated, badly burnt or a small part of a body
or fragments of a bone are found. Several
studies have been carried out to determine the
sex of an individual. Different bones have
different degrees of accuracy in sexing the adult
from the skeletal remains. The degree of
accuracy is 100% in complete skeleton, 95% for
the pelvis, 90% for the skull, 98% for the pelvis
and skull together, 80% for long bones [4]. The
hyoid bone has drawn less attention in sex
determination. The present study aims to
determine the sex of an individual based on the
morphometric measurements of the hyoid bone
in Telangana population.

MATERIALS AND METHODS

The present study consisted of a total of 60 adult
hyoid bones in which 30 were belonging to males
and 30 were belonging to females. These bones
were collected from the department of Anatomy,
Osmania Medical College, Hyderabad and
Deccan College of Medical Sciences, Hyderabad.
Fully intact bones were included, deformed and
damaged bones were excluded from the study.
The length of greater horn on right and left sides
(Figure 1), distance between distal ends of the
right and left greater horns (Figure 2), width (side
to side dimension) of the body (Figure 3), total
length (From the anterior surface of the body at
its middle to the tubercle of greater horn of the
hyoid bone, height (From the upper border to
lower border of body of hyoid) of the body
(Figure 4) and the thickness (Antero-posterior)
of the body (Figure 5) were measured using
sliding calipers.
Fig. 1: Showing the length of the greater horn.
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Fig. 2: Showing the distance between the right and left
greater horns.
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Fig. 3: Showing the width (Side to side dimension)of the
body of the hyoid bone.
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Fig. 4: Showing the height(From the upper border to lower
border of body at its center) of the body of the hyoid
bone.

Fig 5: Showing the (Antero-posterior dimension)
thickness of the body of the hyoid bone
2 i - ¥
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RESULTS
Table 1: Showing the Mean, standard deviations and the level of significance of all the parameters measured.
Parameter Male (n=30) Female (n=30) Level of significance
in mm in mm t value P value
Length of right greater horn 31.93+3.04 28.51+2.69 4.6 0.000012
Length of left greater horn 31.13+4.19 28.38+2.49 3.08 0.0015
Total hyoid length 35.85+2.93 31.95+2.88 5.184 0.00001
:;acj:s;’:;i:t':tra:::’ngetwee" the distal 43.55£6.77 35.036.16 3.36 0.0006
Anteroposterior dimension of the body 6.16+1.19 5.55+1.03 2.13 0.018
Height of the body of hyoid bone 11.17+1.47 10.03+1.02 5.14 0.00001
Width of the body 23.08+2.66 20.12+1.51 5.19 0.00001

Fig. 6: Bar diagram showing the difference between the male and female groups of all the parameters.
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The mean and standard deviation of all param-
eters were calculated and tabulated in Table 1.
All parameters were showing statistically
significant difference between the male and
female hyoid bones. The level of significance
was considered as P< 0.05. All parameters
measured were found to be greater in males than
in females (Table 1& Figure 6).Sexual dimor-
phism was observed in all the parameters as
there was a difference between the mean of all
parameters measured in male and female
groups and were either highly significant
(P <0.001) or significant (P 0.001 and P < 0.05).

DISCUSSION

Identification of the human body is often a
difficult task in many criminal cases where the
dead body is decomposed by the time it has been
noticed. The loss of soft tissues in a putrefied
body makes facial recognition difficult, hence
sex determination will have to be done with
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skeletal remains which may help in the identifi-
cation of an individual [5]. In the present study
morphometric parameters were measured in the
hyoid bones of male and females groups and a
statistically significant difference was found
between male and female groups.

The average distance between the distal ends
of the greater horns of the hyoid bone in males
was 43.55 mm and in females was 35.03 mm,
which was close to the other Indian studies by
Thippesh Kumar N et al., Deepak Herald D”Souza
et al., and Mukhopadhyay PP et al., where they
had found it to be 44.45 mm in males and 37.89
mm infemales, 42.86 mm in males and 35.58mm
in females, and 43.7 mm in males and 38.4 mm
in females respectively [5-7]. An Anatolian study
suggests ethnic variation in the hyoid bone
morphometry [8].

In the present study the average length of the
greater horn of hyoid bone in male groups was
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observed to be 31.93 + 3.04 mm and 31.13 £
4.19 mm on the right and left sides respectively,
which was higher than the female group where
it was observed to be 28.51 +2.69 mm and 28.38
t 2.49 mm on the right and left sides
respectively. The present study values were
correlating with the results of Durga Venkata
Santhi Priya Kothapalli et al., where they found
the length of greater horn of hyoid in males to
be 32.58 £2.34 mm and in females 28.43 £ 2.34
mm on its right side and on the left side in males
32.37+£2.13 mm and in females is 28.42 + 2.32
mm. These were much higher when compared
to a Croatian study by Igor Leksan et al., where
they have found it to be 29.4 mm in males on
the right side and 29.3 mm on the left side, and
in females, 23.6 mm on right side and 23.7 mm
on left side; which shows ethnic variation [9,10].

The total height of the hyoid bone in the present
study was 35.85 mm in males and 31.95 mm in
females, where as another Indian study by
Thippesh kumar N reported the total height of
the hyoid bone as 39.68 mm in males and 32.27
mm in females which was higher than the
present study [6]. Mukhopadhyaya PP reported
as 37.42 mm in males and 31.92 mm in females
which was nearer to the present study [7].

The height of the body of hyoid bone in the
present study was 11.17 mm in males and 10.03
mm in females which was very close to the
observations by Durga Venkata Shanthi Priya et
al.,Thippesh Kumar N et al., Mukhopadhyay PP
where it was 11.85 mm in males and 10.04 mm
infemales, 11.46 mm in males and 10.96 mm in
females, 11.34 mm in males and 9.75 mm in
females respectively [6,7,9]. The width or side
to side dimension of the body was 23.08 mm in
males and 20.12 mm in females whereas
Poonam Vohar et al., reported it as 25.94 mm in
males and 25.05 mm in females which was little
higher than the present study. The anteroposte-
rior dimension or thickness of the body of hyoid
bone was 6.16 mm in males and 5.55 mm in
females whereas Poonam Vohar et al., reported
it as 3.67 mm in males and 3.4 mm in females
[11].Hence, thickness of the hyoid was found to
be much greater in the present study.

The present study was carried out on hyoid
bones belonging to Telangana Region. All the
parameters were similar with the studies of other
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Indian population. Hence regional variation was
not observed.

CONCLUSION

All the parameters considered in the present
study were showing significant sexual dimor-
phism as male hyoid bones were much larger in
size when compared to female hyoid bones.
These parameters can be considered in foren-
sic investigations for the sex determination of
an individual.
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