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Abstract: 
Aim : The aim of this research is to do a morphometric study of the size and symmetry of foramen ovale in dry skulls. 
OBJECTIVE: In this research the dimensions of foramen ovale will be measured and its  shape and symmetry is studied. 
Background: The Foramen ovale is present in the posterior part of the greater wing of the sphenoid. The structures which pass 
through it are the mandibular nerve, the accessory meningeal artery, the lesser superficial petrosal nerve and the emmissary 
vein . 
Method And Materials : A collection of 60 human dry skulls are taken and foramen ovale will be measured and the size and 
symmetry will be noted. 
Reason:  This is the one of the important foramina which are situated at the transition zone between the intracranial and the 
extracranial structures. It is of immense  clinical, surgical and anatomical importance.  Hence I chose this topic. 
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INTRODUCTION: 
Foramen ovale is one of the several foramina present in the 
sphenoid bone. It is present in the infra temporal surface of 
the greater wing the sphenoid bone.It is found in the middle 
cranial fossa. The foramen ovale is situated posterolateral 
to the foramen rotundum and anteromedial to foramen 
spinosum. The foramen spinosum is present posterior to the 
foramen ovale. Carotid canal is present posterior and 
medial to the foramen spinosum and  the foramen 
rotundum is present anterior to the foramen ovale[1]. The 
otic ganglion lies under the foramen ovale. The intracranial  
and extracranial structures pass through this foramen[2]. 
The structures which pass through the foramen ovale are 
the mandibular nerve, emmisery vein, accessory middle 
meningeal artery and lesser petrosal nerve[3][4]. The 
sphenoid bone has both two types of ossification: intra 
memebranous and endochondrial ossification. The 
sphenoid bone has a body(basisphenoid), a pair of lesser  
wings(orbitosphenoids),and a pair of greater wings 
(alisphenoids). The development of the greater wing of 
sphenoid is associated with the post sphenoid centre. The 
greater wing of the sphenoid are formed by 
endochondrialossification in which the mandibular nerve is 
surrounded by cartilage to form the foramen ovale[5]. The 
foramen ovale is observed in the 7th fetal month as a 
discrete ring shaped area and is prominently visible even 3 
years after birth[6]. The foramen ovale connects the 
Pterygoid plexus to the cavernous sinus through the 
emmisery veins[7]. The present study focuses on the 
morphometric symmetry such as length and width and the 
symmetry of foramen ovale is also assessed. 

MATERIALS AND METHODS: 
This study was carried out on 60 foramen ovales using 30 
adult human skulls. The skulls were obtained from the 
department of anatomy, Saveetha dental college and 
hospitals, Chennai, Tamil Nadu, India. Skulls in poor 
condition or with partially damaged surroundings were not 
considered. Measurements of the foramina ovale were done 
by placing a pair of dividers on the anteroposterior (length) 

and transverse (width) diameters of the foramen  and then 
carefully transferred to a meter rule for the readings to be 
taken. The measurements were recorded in millimeters. 
The symmetry of the foramen ovale was also noted. The 
mean and standard deviation of the length and width of the 
foramen ovale was calculated. The maximum and 
minimum values of the dimensions were noted. The 
percentage of symmetry and asymmetry of foramen ovale 
was calculated. 
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RESULT: 
The study was conducted on a total of 60 sides in 30 dry 
adult skulls. The maximum and minimum length of 
foramen ovale on the right and left was 10.1 mm, 4.3 mm 
and 9.1 mm, 3.2 mm. Mean length of foramen ovale on the 
right was 6.773± 1.652  mm and on the left was 
5.744±1.791 mm. The maximum and minimum width of 

foramen ovale on the right and left was 4.8 mm, 2.3 mm 
and 5.7 mm, 2.9 mm. Mean width of foramen ovale on the 
right was 3.56±0.737mm and on the left was  4.28±0.833 
mm. The foramen ovale was found to be symmetric in 
13.33% of the skulls. 
 

 
 

OBSERVATION: 
Tabular column: 

S.NO. 
LENGTH WIDTH SYMMETRIC 

/ASYMMETRIC RIGHT (mm) LEFT (mm) RIGHT (mm) LEFT (mm) 
1 5.7 3.2 4.1 5.0 ASYMMETRIC 
2 8.0 4.5 2.7 5.7 ASYMMETRIC 
3 7.1 5.1 2.5 3.2 ASYMMETRIC 
4 6.2 3.9 3.2 4.3 ASYMMETRIC 
5 10.1 7.2 2.9 4.5 ASYMMETRIC 
6 4.3 6.4 4.8 3.6 ASYMMETRIC 
7 5.1 6.9 3.3 5.3 ASYMMETRIC 
8 5.9 5.9 3.7 3.7 SYMMETRIC 
9 8.5 3.3 4.0 4.1 ASYMMETRIC 

10 8.7 9.0 3.6 3.2 ASYMMETRIC 
11 7.2 7.2 4.9 4.9 SYMMETRIC 
12 5.6 9.2 4.2 4.8 ASYMMETRIC 
13 9.2 9.7 4.0 5.6 ASYMMETRIC 
14 8.9 4.2 4.2 4.4 ASYMMETRIC 
15 7.3 3.5 3.9 4.2 ASYMMETRIC 
16 4.3 5.2 3.2 2.9 ASYMMETRIC 
17 9.7 4.6 4.3 5.1 ASYMMETRIC 
18 7.3 5.1 3.2 4.3 ASYMMETRIC 
19 6.3 5.2 3.8 4.2 ASYMMETRIC 
20 8.5 3.8 2.3 5.0 ASYMMETRIC 
21 4.7 4.7 3.3 3.3 SYMMETRIC 
22 5.4 8.2 3.7 3.4 ASYMMETRIC 
23 5.0 6.9 2.3 3.9 ASYMMETRIC 
24 4.6 7.9 3.6 4.5 ASYMMETRIC 
25 7.1 6.6 2.4 5.6 ASYMMETRIC 
26 6.7 3.5 2.9 5.4 ASYMMETRIC 
27 8.2 6.2 4.6 4.3 ASYMMETRIC 
28 5.1 5.1 4.2 4.2 SYMMETRIC 
29 5.4 5.0 2.6 2.8 ASYMMETRIC 
30 7.1 4.9 4.3 3.1 ASYMMETRIC 

 
 

 LENGTH WIDTH 
 RIGHT (mm) LEFT (mm) RIGHT (mm) LEFT (mm) 

MAXIMUM 10.1 9.1 4.8 5.7 
MINIMUM 4.3 3.2 2.3 2.9 

MEAN 6.77 ± 1.65 5.74 ± 1.79 3.56 ± 0.73 4.28 ±0.83 
 
 

 PERCENTAGE 
SYMMETRIC 13.33 

ASYMMETRIC 86.67 
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DISCUSSION: 
The foramen ovale play a very important role in various 
surgical as well as diagnostic procedures. It helps in the 
easy access of the trigeminal nerve thus helps to anesthetize 
the mandibular nerve[9]. Foramen ovale plays a vital role 
in procedures like percutaneous biopsy of tumors of 
cavernous sinus[10], percutaneous trigeminal rhizotomy for 
trigeminal neuralgia due to easy access of the gasserian 
ganglion[11][12] and electroencephalic analysis of the 
seizure for selective amygdalohippocampectomy 
patients[11]. The  dimensions of the Forman ovale are used 
to assess the skull base symmetries[13]. Mean length of 
foramen ovale on the right was 6.773 +- 1.652    mm and 
on the left was 5.744 +- 1.791 mm. The results are in 
agreement with a study conducted by Biswabina Ray et al 
on 70 sides if 35 human dry skulls in their study the mean 
length of foramen ovale was 7.46±1.41 mm on right side 
7.01±1.41 mm on left side[14]. The mean length of 
foramen ovale was 6.60mm and 6.26mm on right and left 
side in a study conducted in Loni, Maharashtra. In a study 
on 82 skulls conducted in Mangalore mean length of the 
Foramen study the mean length of foramen ovale was 
7.46±1.41 mm on right side 7.01±1.41 mm on left 
side[15][16]]. In this study the maximum and minimum 
length of foramen ovale on the right and left was 10.1 mm, 
4.3 mm and 9.1 mm, 3.2 mm. This value falls is in 
agreement with the values obtained by the research carried 
out by Arun (2006) in Nepal, in which the maximal length 

of foramina ovale of 25 unknown adult human skulls was 
9.8mm and the minimal length was 2.9mm[17]. In a 
developmental study conducted in Japan an average 
maximal length of foramen ovale was7.48 mm and average 
minimal length was 4.17mm . In Lang J study the length 
was 7.2mm[18]. Landl MK study reported 6.9mm on right 
side and 6.8mm on left side.[19]Mean width of foramen 
ovale on the right was 3.56+- 0.737mm and on the left was  
4.28+-0.833 mm.Average width on right side was 3.4mm 
and 3.8mm on left side was reported in a study conducted 
by fluoroscopically- assisted laser targeting of foramen 
ovale in New York[19]. The maximum and minimum 
width of foramen ovale on the right and left was 4.8 mm, 
2.3 mm and 5.7 mm, 2.9 mm. In a study conducted by 
N.Gupta maximum width of foramen ovale was 5.0mm on 
both right and left sides while minimum width was 1.0mm 
on right side and 2.2mm on left side[20]. Symmetry was 
observed 13.33% of the skulls. 
 

CONCLUSION: 
Hence foramen ovale has differing dimensions and 
symmetry which has various clinical, surgical and 
anatomical importance. This study is of significance for the 
medical practitioners in cases of trigeminal neuralgia, 
diagnostic detection of tumors and abnormal bony 
outgrowths causing ischemia, necrosis etc. 
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