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Introduction: Foramen ovale is one of the important foramen found in the greater wing of the sphenoid bone. The
structures passing through the foramen are mandibular nerve, accessory meningeal artery, lesser petrosal nerve
and emissary vein.The shape of the foramen is oval in shape. An anatomical study of the foramen was done to
note the size and shape of the foramen ovale.

Material and methods: The study was done 50 human dry skull of unknown sex and age. The anterior posterior
diameter and transverse diameter was measured by a divider and meter scale.

Result: The maximum anterior posterior diameter was found to 9.8mm on right side and 9.6mm on left side. The
maximum transverse diameter was found to be 4.6mm on right side and 4.7mm on left side. The mean anterior
posterior diameter on right is 7.11±1.688 and on the left was 6.53±1.333. The mean transverse diameter of the
foramen on right was 3.148±0.686 and on the left was 3.2±0.678. The foramen ovale was found to be symmetric
in 14% of the skulls. The shape of the foramen was found to be oval in  70%, almond in 18%, rounded in 8% and
triangular in 4%.

Conclusion: The variation of the foramen ovale has a great clinical and surgical significance to the neuro
surgeons and physicians before exploring the middle cranial fossa. It will help in diagnosis and treatment of
various vascular tumors and aneurysms.
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trigeminal nerve, accessory meningeal artery,
lesser petrosal nerve, emissary veins which
connects the pterygoid venous plexus in the
infra temporal fossa to the cavernous sinus [4].
The longitudinal axis of the foramen lies later-
ally and ventrally to the direction of  the man-
dibular nerve. The study of the foramen is of
great interest to the anatomist, anthropologist,

The base of the skull has several foramina out
of which the foramen ovale is one of the impor-
tant foramen present in the greater wing of sphe-
noid bone [1,2]. It is present medial to foramen
spinosum. It connects the infra temporal fossa
with the middle carnial fossa [3]. The structures
passing through it are mandibular division of
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radiologist and clinicians because of the greater
clinical and radiographic significance.
The foramen ovale is used for different surgical
and diagnostic procedures like fine needle
aspiration via transfacial approach, to dignose
squamous cell carcinoma, meningioma, and the
spread of the tumors [5,6]. It is also used for
electroencephalographic analysis of of the
seizure for patients, trigeminally rhizotomy for
trigeminal neuralgia by percutaneous approach
[7]. The adminstration of anesthesia via
mandibular nerve can be done after a thorough
knowledge of the morphometry of the formamen
ovale [8]. The  percutaneous biopsy of the
cavernous sinus can be done through foramen
ovale [9]. The foramen ovale is absent in the
class reptiles and is acquired in mammals
during the process of evolution. When the
mandibular nerve is entrapped in the foramen
ovale it causes trigeminal neuralgia. Studies
have shown that foramen ovale on the right side
is narrower than the left this may be the cause
trigeminal neuralgia on the right side [10]. The
otic ganglian lies immediately below the
foramen in the infratemporal fossa [11]. The
naso pharyngeal carcinoma may spread into
carnial cavity through the foramen ovale [12].
The sphenoid bone develops by both intra mem-
branous and endochondral ossification, the body
of the sphenoid known as basisphenoid which
develops from both presphenoid and posts-
phenoid center. The post sphenoid give rise to
greater wing of sphenoid. The mandibular nerve
surrounded by cartilage to form the foramen
ovale [13]. The present study was done on
different diameters of the foramen such as
length, width, shape of the foramen which will
help the neuro surgeons for treating neurologi-
cal diseases.
Our present study was conducted to define
anatomical variations in foramen ovale may be
important for forensic, anthropological and
surgical purpose and this study aims to
highlight such [8].

The greater wing of sphenoid bone was exam-
ined fior the presence of foramen ovale. The skull
which were damaged or fractured around the
foramen was excluded from the study. Measur-
ments of the foramen ovale were taken both
right and left side by using divider and meter
scale. The parameters which were study are:
1. Shape of the foramen
2. Presence of any bony projections like a
tubercule, spine, septae or bone plate.
3. Anterior and posterior (Length) and transverse
(width) diameter of the foramen were measured.
The measurements were recorded in millime-
ters then the data often was statistically
analyzed.

MATERIALS AND METHODS

The study was carried out on 100 foramen ovale
using 50 dry adult human shpenoid  bones of
unknown age and sex from the department of
Anatomy, IMS & SUM Hospital, Odisha.

RESULTS

The foramen ovale was present bilaterally in all
skulls. The study was done on total of 100
foramen ovale in 50 dry adults skulls. The
maximum and minimum anterior posterior
diameter (length) of the foramen ovale on right
and left  was 9.8mm, 4.3mm and 9.6mm, 3.2mm
respectively.
The maximum and minimum transverse diam-
eter (width) of foramen ovale on the right and
left side was  4.6 mm,  2.1mm and  4.7mm,
2.2mm respectively.
The mean anterior posterior diameter (length)
of foramen ovale on right is 7.11±1.688 and on
the left was 6.53±1.333.
Mean transverse diameters (width) of foramen
ovale on right was 3.148±0.686 and on the left
was 3.2±0.678. as shown in Table 1.The fora-
men ovale was found to be symmetric in 14% of
the skulls.
Table 1: The mean anterior posterior and transverse
diameter of the foramen on right and left.

Dimensions of 
values

Foramen 
Ovale length 

(Left) mm

Foramen 
Ovale length 
(Right) mm

Foramen 
Ovale Width 

(Left) mm

Foramen 
Ovale Width 
(Right) mm

Maximum 9.6 9.8 4.7 4.6

Minimum 3.2 4.3 2.2 2.1

Mean 6.53 7.11 3.2 3.148

SD 1.333 1.688 0.678 0.686

P-Value ≥ 0.05 ≥ 0.05

The percentage of variation in shape of
foramen ovale was determined, the shape of the
foramen was found to be oval in 70%, almond in
18%  rounded in 8% and triangular in 4% as
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shown in Table 2. The outline of the foramen
was not smooth and regular in all cases.
Table 2: The percentage of variation in shape of foramen
ovale.

Shape Right Left Total
Oval 32 38 70

Almond 10 8 18

Round 4 4 8

Triangular 2 2 4

Fig. 1: Arrow showing a tubercule in the foramen.

Fig. 2: Arrow showing a septa in the foramen ovale.

Fig. 3: Showing asymmetry of foramen ovale.

Fig. 4: Arrow showing triangular shape foramen with
tubercule.

DISCUSSION
The variation of different foramina in their
number, size, shape and location are due to the
developmental process during evolution. It is of
high clinical significance due to the neuro
vascular structure passing through the narrow
foramen. When there is any trauma or space
occupying lesion, it results in compressive force
and many clinical manifestations. Therefore a
good knowledge of the variations in the
foramina can guide the neuro surgeons while
performing surgical operations in that area. In
seventh month of intra uterine life ,perfect ring
shaped formation of the foramen ovale was
observed and in three years after birth and the
ossification takes place around the large trunks
of mandibular nerve[14]. During the develop-
mental process of foramen ovale first appear-
ance and its ring formation bony outgrowth of
the foramen ovale like spines, spur, tubercle,
bony plate etc indicate bony over growth.
In a study conducted in china, 100% success rate
was achieved when FO was punctured in TN
radiofrequency ablation under the guidance of
X-ray real time imaging [15]. Moreover
electroencephalographic analysis of seizure by
electrode placed at FO provided good neuro-
physiological information in candidates for
selective amygdalo-hippocampectomy [16].
Bony outgrowths are found in the form a spine
& bony plate arising from the margins of
foramen ovale. In one skull the foramen was di-
vided into two halves by a bony septum. Similar
findings have been reported by other studies [17]
It is claimed that these osseous deformities
indicate bony outgrowth during the process of
development[18].
Out of 100 foramina, 10 showed the presence
of bony spine and bony tubercule in 4 cases. In
our study the duplication of foramen was seen
in the right side.Ray B etal also observerbed the
presence of bony spur that divided the foramen
in to two separate compartments[19]. Reymopnd
etal found 4.5 % case in which the foramen
divided into 2 to 3 compartments[6].
In the present study, the mean anterior poste-
rior diameter (length) of foramen ovale on right
is 7.11±1.688 and on the left was 6.53±1.333.
Mean transverse diameters (width) of foramen

Das Saurjyaranjan, Champatyray Sreepreeti, Nayak Gyanaranjan. AN  ANATOMICAL STUDY OF FORAMEN OVALE WITH CLINICAL
IMPLICATIONS.



Int J Anat Res 2018, 6(4.2):5921-25.    ISSN 2321-4287 5924

ovale on right was 3.148±0.686 and on the left
was 3.2±0.678. The foramen ovale was found
to be symmetric in 14% of the skulls. The an-
teroposterior diameters of right foramen ovale
were longer than on left side, but this variation
was not statistically significant (p>0.05). The
transverse diameters of right and left foramen
ovale was also not statistically significant
(p>0.05). The present study is similar with the
study done by Gupta N etal on 70 foramen ovale
in 35 dry adult skulls. In their study the mean
length of foramen ovale was 7.228±1.39mm on
right side and 6.48±1.131mm on left side. In right
side mean width  was 3.57±0.70mm and  on left
side, mean width was 3.50±0.75mm. The differ-
ence between the mean values of the length and
width of the right and left foramen ovale was
not that significant[20].
In this study the maximum and minimum length
of foramen ovale on the right and left side was
10 mm, 4.4mm and 9.8 mm, 3.4 mm respectively.
This value falls in similar with the value obtained
by Arun in Nepal, in which the maximum length
of foramen ovale was 9.8 mm and minimum
length was 2.9 mm [21].
Maximum width on right side was 5 mm and on
left side was 4.9 mm, while the minimum width
on right side was 2.5 mm and on left side was
2.7 mm. In Lang J study the average width was
3.7 mm [22]This  results were correlating with
Biswabina Ray et al, they reported the, maxi-
mum width of foramen ovale was 5 mm on both
right and left side, while minimum width was 1
mm on right side and 2.2 mm on left side [6].
In the present study the percentage of variation
in shape of foramen ovale was determined, the
shape of the foramen was found to be oval in
70%, almond in 18%  rounded in 8% and
triangular in 4%. This results are in agreement
with the study done by Wadhwa et al in which
the percentage of shape of foramen is oval in
70%, almond shaped in 15 % and round in 10 %
and triangular  like in 5 % [23].  The most effec-
tive surgical treatment for trigeminal neuralgia
is microvascular decompression[24].
Microvascular decompression is generally
performed when the patient is healthy and rela-
tively young[25].
Meckel’s Cave can be accessed percutaneously

through foramen ovale[26].
Percutaneous biopsy of lesions of cavernous si-
nus can be approached through foramen ovale
which is minimally invasive procedure as com-
pared to open biopsy through craniotomy [27].

CONCLUSION

Anatomical knowledge of the foramen ovale will
help the neurosurgeons while exploring the
middle cranial fossa. The position and location
of foramen ovale is important in many diagnos-
tic procedures. It will help in percutaneous
biopsy of the cavernous sinus tumours, CT guided
FNAC for diagnosis of meningioma, and
squamous cell carcinoma. In trigeminal rhizo-
tomy the mandibular nerve is the target, so this
study will help in the treatment of trigeminal
neuralgia.
The exact location of foramen will help the
neurosurgeons and anesthesiologist to give an-
esthesia to the mandibular nerve for the treat-
ment of trigeminal neuralgia.
Though the statistically analysis shows that the
morphometric measurements are not significant
but there is variation in the measurements of
both right and left foramen.
So any abnormality in the morphology of
foramen ovale may lead to several complica-
tions, so a prior knowledge about the foramen
is needed by the anesthesiologist and neuro-
surgeons before proceeding for any intervention.
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