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ABSTRACT:

Background: Anthropometric studies are an integral part of craniofacial surgery and syndromology. The present study
compared the orbital height, width and index between males and females. Materials & Methods: 20 dry skulls of both
genders were taken and parameters such as the measurements of orbital length (the maximum distance between the upper
and lower margins of the orbital cavity), orbital width (Distance between the midpoint of the medial margin of the orbit to
the midpoint on the lateral margin of the orbit) and orbital index (O1) (Orbital height/ Orbital breadth X 100) was recorded
with the help of vernier caliper calibrated in millimeters. Results: The mean orbit length in males was 3.54 mm and in
females was 3.14 mm. The difference was significant (P<0.05). The mean orbit width in males was 4.37 mm and in females
was 4.12 mm. The difference was significant (P<0.01). The mean orbit index (OI) in males was 84.9 mm and in females was
84.1 mm. The difference was non- significant (P>0.05). Conclusion: Orbital length, with and index is effective in the field
of forensic sciences. Careful analysis is required which helps in gender identification. There is variation in orbital length,

width and index in both genders.
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INTRODUCTION

Understanding anatomical structure, proportion and
mechanical function of the human body and racial
variations in ocular anatomy is vital to clinical
assessment and treatment of patients. Anthropometry
aids the understanding of anatomical structures,
constitutes the technique of expressing quantitatively
the form of human body and skeleton.® It is a basic
tool of biological anthropology and has been of
immense help in the development of forensic sciences
in general and forensic medicine in particular.
Anthropometric studies are an integral part of
craniofacial surgery and syndromology.?

The stereo-structure of the orbit is affected by several
orbital diseases. Many factors have been implicated in
the transformation of the facial skeleton into the adult
form.3 Although the basic structure is determined in
accordance with genetically regulated blueprints while
in utero, that is modified pre and postnatally through
functional matrices responding to environmental and
epigenetic influence such as climate, activity patterns
and masticatory functions.* The orbit is the cavity or
socket of the skull in which the eye and its

appendages are situated. The orbital index (Ol), the
proportion of the orbit height to its breadth multiplied
by 100 is determined by the shape of the face and
varies with race, regions within the same race and
periods in evolution.®> The present study compared the
orbital height, width and index between males and
females.

MATERIALS & METHODS

The present study was conducted on 20 dry skulls of
both genders. Ethical approval was obtained before
starting the study.

Parameters such as the measurements of orbital length
(the maximum distance between the upper and lower
margins of the orbital cavity), orbital width (Distance
between the midpoint of the medial margin of the
orbit to the midpoint on the lateral margin of the orbit)
and orbital index (OI) (Orbital height/ Orbital breadth
X 100) was recorded with the help of vernier caliper
calibrated in millimeters. Results were subjected to
statistical analysis for correct inferences. P value less
than 0.05 was considered significant.

RESULTS
Table I Assessment of orbital length
Gender | Mean (mm) | P value
Males 3.54 0.02
Females 3.14

Table | shows that the mean orbit length in males was 3.54 mm and in females was 3.14 mm. The difference
was significant (P<0.05).
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Table 11 Assessment of orbital width

Gender | Mean (mm) | P value
Males 4.37 0.05
Females 4.12

Table Il shows that mean orbit width in males was 4.37 mm and in females was 4.12 mm. The difference was

significant (P<0.01).

Table 111 Assessment of orbital index

Gender | Mean (mm) | P value
Males 84.9 0.17
Females 84.1

Table I11, graph | shows mean orbit index (OI) in males was 84.9 mm and in females was 84.1 mm. The

difference was non- significant (P>0.05).

Graph | Assessment of orbital index
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DISCUSSION

The human orbit is a complex anatomic region. Each
of its four bony walls has its own unique features and
is perforated by a number of fissures and foramina
that carry important nerves and blood vessels.® The
two orbital cavities are situated on either side of the
saggittal plane of skull between the cranium and the
skeleton of the face.” Thus situated, they encroach
about equally on these two regions.® Orbital
morphometric study will also provide parameters for
preoperative planning and prediction of postoperative
outcome.’ In present study we compared orbital
length, width and index in both males and females
skull.

We found that the mean orbit length in males was
3.54 mm and in females was 3.14 mm. Kaur et al*® in
their study orbital dimensions of thirty (30) dry skulls
of adult were measured by direct measurement
technique with Vernier Caliper. The mean orbital
height for the right and left sides were 31.9 + 2.2 and
32.2 £ 1.8 mm while, their orbital breadth were 39.7 +
2.2 and 38.8 £ 3.1 mm respectively. The mean orbital

index was 81.65. The north population belongs to the
Microseme category and this study will serve as a
guide to surgical management of orbital pathologies
as it relates to our environment.

We found that mean orbit width in males was 4.37
mm and in females was 4.12 mm. Among modern
human groups there is considerable variability in the
characteristics of the orbit. The volume of the orbit is
30 millilitres of which the eye occupies 6.5 ml. The
orbital contents comprise the eye, the orbital and
retrobulbar fascia, extraocular muscles, cranial nerves
I, 1, 1V, V, and VI, blood vessels, fat, the lacrimal
gland with its sac and nasolacrimal duct, the eyelids,
medial and lateral palpebral ligaments, check
ligaments, the suspensory ligament, septum, ciliary
ganglion and short ciliary nerves.!!

We observed that mean orbit index (Ol) in males was
84.9 mm and in females was 84.1 mm. Cheng et al*?
evaluated the orbital aperture dimensions along with
interorbital distance as observed on postero-anterior
(PA) cephalograms for personal and gender
identification. The present study found 84.8%
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accuracy after subjecting the obtained value to
discriminant function analysis. The morphometric
analysis of the orbital aperture using postero-anterior
cephalogram can be used as an adjuvant for personal
and gender identification in forensic anthropology.
Mekala et al** measured the orbital dimensions on 200
human skulls using manual vernier caliper on South
Indian population concluded that both the orbital
height and breadth were significantly greater in males
than females.

Rossi et al'* evaluated the relationship of the orbital
aperture dimensions with gender on 97 Brazilian
human skulls using PA Caldwell radiographic view.
The authors stated that the orbital measurements
parameters such as width, area, and interorbital
difference in both the genders were statistically
significant.

Kumar et al'® found that the mean distance between
the anterior lacrimal crest (ALC) to the anterior
ethmoidal foramen (AEF) is 24.52 £ 2.69 mm on the
right side and 23.88 = 2.76 mm on the left side in
males and 23.84 + 3.02 mm on the right side 23.00 +
3.01 mm on the left side in females. The mean
distance between ALC to PEF in males is 36.84+1.97
mm on the right side and 36.48+2.10 mm on the left
side. In females it is 36.80+2.08 mm on the right side
and 35.88+2.03 mm on the left side. These parameters
are statistically significant in both sides. The mean
distance between the anterior lacrimal crest to the
optic canal is 42.40 + 2.60 mm on the right side and
41.84 + 2.10 mm on the left side in males, for females
it is 42.08 £ 2.33 mm on the right side and 41.64 +
2.18 mm on the left side in females.

The shortcoming of the study is small sample size.

CONCLUSION

Authors found that there is variation in orbital length,
width and index in both genders. This measurement is
useful in forensic studies. Careful analysis is required
which helps in gender identification.
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