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Mekala D *1, Shubha R 2, Vimala V 3

ABSTRACT
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Background: 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.
This is an anatomical region which is of clinical & surgical interest to many disciplines like ophthalmology, oral
and maxillofocial surgery and neurosurgery. This morphometric study is undertaken to provide the normal
reference values of roof and floor of the orbit in south Indian population.

Materials and Methods: The study was done on 200 skulls (105 males and 95 females). The length of orbital roof
and floor were measured by using manual vernier caliper. All the data obtained were tabulated and analysed
statistically by computing descriptive statistics like mean, standard deviation and range. Mann-Whitney test
was done to find out the statistical significance of all parameters of orbits, with respect to gender and side (right
and left side).

Results: The results showed that the length of orbital roof and floor were significantly larger in males than in
females. There were no significant differences in between the right and left side orbits.

Conclusion: This study has compared the orbital roof and floor length between the genders and between the sides
of the skulls. The prior knowledge of the orbital parameters may help to restore the normal anatomy of the orbit
during maxillofacial and reconstructive surgeries.
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fascial strata and soft pad. In a nutshell it lodges
the visual apparatus. This is an anatomical
region which is of clinical & surgical interest to
many disciplines like ophthalmology, oral and
maxillofocial surgery and neurosurgery [2].
Several diseases including trauma, inflamma-
tion, infections, and tumors can involve the
orbital cavity. In particular situations, surgeries
in the orbit, for example, orbital decompression,

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 [1].
Each orbital cavity essentially is intended as a
socket for eye-ball and also contains associated
muscles, vessels, nerves, lacrimal apparatus,
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enucleation, exentration, optic nerve decompre-
ssion and vascular ligation, have an essential
role. However, to avoid injuries to the important
structures in the orbit, precise knowledge of the
anatomy of the orbit is indispensable [3].
Study of the Anatomy of the orbit allows the
anaesthetist to understand how to insert
needles within the orbit [4].
This morphometric study is undertaken to
provide the normal reference values of roof and
floor of the orbit in south Indian population.
MATERIALS AND METHODS

respect to gender and side (right and left side).
The results were considered significant when
p < 0.05 and was considered highly significant
when p < 0.001.
The Statistical analysis was done using Statisti-
cal Package for Social Sciences (SPSS) software
and Microsoft word excel were used to gener-
ate graphs and tables.

Fig. 1: Measurement of Roof Length (RL) and Floor Length
(FL).

 

Oc- optic canal, RL- Roof length, FL - Floor length

200 skulls were collected from the Anatomy
Department of Kempegowda Institute of Medi-
cal Sciences and Bangalore Medical College,
Bangalore, Karnataka, India and also from the
1st year medical students of Kempegowda
Institute of Medical Sciences. Based on the
morphology, they were differentiated into 105
male and 95 female skulls.
The roof length of the orbit was measured from
the midpoint of the upper margin of the orbit to
the apex of the orbit (optic foramen OF) using a
thick strip of paper. In the same way the length
of floor of the orbit was measured from the mid-
point of lower margin to the apex of the orbit.
The length of the paper was then measured with
vernier caliper (Fig. 1).

The data obtained were tabulated and analysed
statistically by computing descriptive statistics
like mean, standard deviation and range. Mann-
Whitney test was done to find out the statisti-
cal significance of all parameters of orbits, with

RESULTS

The highest value of the roof length was same
in both the genders (5.9cm), whereas the
lowest value was noted in the female orbits as
4.2c.m. In the same way the highest value of
the floor length was same in both the genders
(5.5cm), and the lowest value of 3.5cm was
noted in the female orbits. When the mean
values of roof and floor length between the two
genders were compared the z-value was highly
significant (P<0.001).
Graph 1: Comparison of roof and floor length between
the genders.

Table 1: Comparison of length of roof and floor between
male and female orbits in skulls.

parameter Gender Mean Std dev SE of 
mean

Mean 
difference

Z P-Value

Male 5.15 0.3 0.02

Female 4.75 0.26 0.02
Male 4.85 0.31 0.02

Female 4.59 0.3 0.02

Roof length

Floor 
length

-7.82 <0.001*

-11.921 <0.001*0.405

0.265

When the mean values of length of roof and floor
were compared, there were no significant dif-
ferences between the two sides.
Table 2: Comparison of length of roof and floor between
right and left side orbits in overall skulls.

parameter Side Mean Std dev
SE of 
mean

Mean 
difference

Z P-Value

Right 4.95 0.35 0.02

Left 4.98 0.35 0.02

Right 4.72 0.33 0.02

Left 4.73 0.33 0.02

Roof

Floor

-0.028 -0.715 0.475

0.984-0.02-0.002
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Orbital fractures are observed in more than 40%
of maxillofacial injuries and thus represent the
most common fractures of the midface [5].
Understanding its structure proportion and
mechanical function is vital in ophthalmology,
oral maxillofacial surgery and neurosurgery [6].
The prior knowledge of orbital parameters may
help for better outcome of surgical procedures.
The results of present study are compared with
the previous studies.
Table 3: Comparison of roof length between the two
genders in the present study with that of previous studies.

DISCUSSION

Authors Male Female P

Left – 4.54 4.43 >0.05
Yongrong ji et al[7]                          

(CT scan)
5.293 5.089 0.003

Bryan C. Mendelson et al[8] (CT 
scan)

5.45 5.14 0.004

Present study 5.15 4.75 <0.001

Right – 4.52 4.38 <0.05
Thanasil Huanmanop et al [3]

In contrast to our results, Thanasil Huanmanop
et al [3] have reported that the roof length of
right side orbits in females was significantly
shorter than that of males. And there was no
significant difference in the roof length between
the left side orbits of males and females.
These differences could be due to variations in
the methodology.
The reasons of lower values of the roof length
compared to the results of the present study
could be because of racial differences as their
study population is different and also relatively
smaller sample size (n= 50) in their study.
Yongrong ji et al [7] and Bryan C. Mendelson et
al [8] studied the orbital parameters in CT scans.
The results of their study are similar to that of
the present study which shows that the roof
length is larger in males when compared to
females.

Table 4: Comparison of roof length of the orbit between
the two sides in the present study with that of previous
skull studies.

Authors Right

Jeremiah Munguti [9] 5.29

Thanasil Huanmanop et al [3] 4.45

Yongrong ji et al [7]  (CT scan) 5.167

Present study 5.24

5.184 0.115

4.23 0.695

Left

5.31

4.48

P 

0.927

>0.05

The variations in the values of roof length may
be because of variation in the studied popula-
tion, variations in the methodology and also
smaller sample size in their study.
Previous studies have reported that there were
no significant differences in roof length of the
orbit between the two sides, which correlates
with the results of present study.
Table 5: Comparison of floor length between the two
genders in the present study with that of previous studies.

In Thanasil Huanmanop et al [3] study there is
no significant difference in floor length between
the genders, which is contrary to present study.
And there is a minimal difference in the values
of previous study and the present study. This
could be due to racial differences and also they
have not compared the floor length between the
genders irrespective of side.
Yongrong ji et al [7] and Bryan C. Mendelson et
al [8] have reported in their CT scan studies that
the floor length of orbits in males is significantly
larger than in females, which correlates with the
present study.

Male Female

Left – 4.65 4.53

5.4 5.16

4.85 4.59

Authors

4.793 4.618 0.01

P

Thanasil Huanmanop et 
al [3]

Yongrong ji et al [7] (CT 
scan)

Right – 4.69 4.61     >0.05

    >0.05

Bryan C. Mendelson et 
al [8]

0.03

Present study <0.001

Table 6: Comparison of floor length of the orbit between
the two sides in the present study with that of previous
skull studies.

Authors Right Left P

Jeremiah Munguti 2012 [9] 5.47 5.48 0.927

Yongrong ji et al [7] (CT scan) 4.685 4.7 0.107

Present study 4.73 4.72 0.984

Thanasil Huanmanop et al 2007 [3] 4.59 4.65 >0.05

Both the previous studies have reported that
there was no significant difference in the floor
length between the two sides.
In Jeremiah Munguti et al [9] study the values
are higher than the present study. These differ-
ences may be due to variation in the population
studied and also due to difference in the meth-
odology of recording.
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Human face carries information that allows the
identification of a single person. Additionally,
reference anthropometric data of the orbital
region are necessary for multiple diagnostic and
forensic procedures (evaluations of traumas,
chromosomal and single gene alterations,
teratogenic - induced conditions such as fetal
alcohol syndrome, facial reconstruction, etc).
[10]

CONCLUSION

This study has compared the orbital roof and
floor length between the genders and between
the sides of the skulls.  Orbital fractures are
commonly seen with midfacial trauma.
The floor of the orbit is frequently involved
either in isolation as a so called ‘pure’ type of
blow out fracture or more commonly as an
impure fracture in association with other
fractures in zygomatic area. This is because, the
infra orbital groove & canal weaken the already
thin (0.5mm thickness) floor further [2]. The prior
knowledge of orbital parameters may help to
restore the normal anatomy of orbit during
maxillofacial and reconstructive surgeries. We
also planned to extend the study to measure the
other orbital parameters.

OF- Optic Foramen
Std dev- Standard Deviation
SE- Standard Error
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