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ABSTRACT 

The objective of present study was to study the morphology of foramen ovale. This case was studied in 

the Department of Anatomy of Sikkim Manipal Institute of Medical Sciences, Sikkim. A fifty unknown 
human skulls from the Anatomy Department of Sikkim Manipal Institute of Medical Sciences, Sikkim 

constituted the materials for the present study. In all the skulls, posterior part of greater wing of sphenoid 

bones were studied for the different sizes and shapes of foramen ovale were studied along with maximum 
length and width of foramen ovale were also studied Their variations of length and breadth were noted. 

Also variations of accessory foramina, any bony growth were noted. Foramen ovale is used to diagnose 

squamous cell carcinoma meningioma by technique of CT guided transfacial fine needle. It is through 

foramen ovale many invasive surgical as well as diagnostic procedures can be carried out and biopsy of 
the deep lesions of the brain which reduces the morbidity can be taken. 
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INTRODUCTION  

In the posterior part of greater wing of sphenoid, there is opening known as Foramen ovale. Through this 

foramen pass four structures, namely i) Mandibular nerve, ii) Accessory meningeal artery, iii) Lesser 

petrosal nerve and iv) Emissary vein. This foramen which present in greater wing of sphenoid bone is 
posterior and lateral to foramen rotandum (Reymond et al., 2005; Standring, 2006).

 
Various studies have 

shown abnormal morphologies. They are Sometimes they are covered by ossified ligaments extending 

between lateral pterygoid process and spine sphenoid bone (Błaszczyk et al., 1980; Kapur et al., 2000).
 

There may be bony spur located in the venous compartment situated antero-medially giving rise to double 
foramina of foramen ovale (Lang et al., 1984). In another study conducted, foramen ovate has been 

divided into 2 or 3 components in 4.5% of the 100 macerated skulls associated with irregularities 

(Reymond et al., 2005).
 

 

MATERIALS AND METHODS 

The anterior approach of measurement of the foramen ovale has been used since its description Hartel in 

1914. The free hand technique of Hartel in introducing an electrode through the foramen ovale cause 

seriously complication. Therefore, the method has been improved by a combination of new technology 
and the modification including used of radiographic technique by several experts. However, even with an 

ideal positioning of the patients head it can be difficult to clearly visualize the foramen ovale. So, we 

follow with cadaver skulls. 

Materials 

1) A pair of dividers. 
2) Measuring scale. 
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Methods 

A total of 50 dried adult human skulls of unknown age and gender were utilized for the study. These 

skulls were obtained from the Anatomy Department Sikkim Manipal Institute of Medical Sciences 

(SMIMS). The posterior part of greater wing of sphenoid bone was carefully examined for existence of an 
oval aperture and foramen ovale was identified. Patency was confirmed by inserting a bristle through each 

skull. Skulls in poor condition or skulls with partly damaged surrounding of the foramen ovale were not 

considered. In each skull following finding were recorded- 

1) Maximum length and width of foramen ovale was measured in both sides of the skull by using a pair 

of dividers. Variation in right and left side in length and breadth was evaluated. 

2) The variation in shape, accessory foramen, and bony growth around the margins of foramen was 

noted. 

The shape of the foramen ovale was assessed by direct inspection as either oval, almond, round or slit. 

Statistical analysis was done by using student„s test. Measurement of the foramen ovale were done by 

placing a pair of divider to span across the antero-posterior (length) and transverse (width) diameters of 

the foramina and then carefully transferred to a meter rule for the reading to be taken. 

Observations 

The present study was conducted on a total number of 100 sides in 50 dry adult skulls and following 

observation was made. 

1) Mean length of the foramen ovale on right side was 7.27mm. 

2) Mean length of the foramen ovale on left side was 7.46mm. 
3) Maximum length of foramen ovale on right side was 9mm. 

4) Maximum length of foramen ovale on left side was 9.5mm. 

5) Minimum length of foramen ovale on right side was 3mm. 
6) Minimum length of foramen ovale on left side was 4 mm. 

The difference between the length of right and left side was not statistically significant (P>0.05). 

1) Mean width of foramen ovale on right side was 3.18 mm. 

2) Mean width of foramen ovale on left side was 3.21 mm. 

3) Maximum width of foramen ovale on right side was 5 mm 

4) Maximum width of foramen ovale on left side was 5 mm. 

5) Minimum width of foramen ovale on right side was 2 mm 

6) Minimum width of foramen ovale on left side was 2.5 mm. 

The difference between the width on right and left side was statistically significant (P>0.05). 

Shape of the Foramen Ovale was also Observed 

1) Foramen ovale was typically oval on 68 sides (68%), 38 on right side (76%) and 30 on left side (60%). 

2) Almond on 30 sides (30%), seen the foramen ovale, 14 on right side (28%) and 16 on left side (32%). 

3) Round in 1 side (1%), seen the foramen ovale, 1 on the right side (2%) and 0 on the left side (0%). 

4) D-Shape on 1 side (1%), seen the foramen ovale, 1 on the right side (2%) and 0 on the left side (0%). 

Varient foramen ovale was also observed the study. Out of 100 cases 9 cases showed varient 

foramen ovale. They are- 

1) In 2 cases (1 left side) had spine on the margin of foramen ovale and one plate on the right side.   

2) In 1 case had spine on both sides 

3) In 1 case left side had tubercle protruding from the margin along with D-shape foramen ovale. 

4) In 2 cases 1 left showed bony plate protruding from the margin of the foramen ovale and 1 spine on 
right side. 

5) In case 1 (right side) showed double foramen ovale. 

6) In 1 case showed deficient posterior margin on both sides. 

7) In 1 case showed spine on right side with almond shaped 
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Table 1: Dimensions of foramen ovale in right and left side  

  Values Length(Right) Length(Left) Width(Right) Width(Left) 

Maximum           9                     9.5                           5         5 

Minimum           3          4         2          2.5 

Mean           7.27          7.46         3.18          3.21 

Standard  

deviation 

          1.306          1.16         1.5          1.5 

P Value >0.05=1.96  >0.05  

CV (%)        17.96        15.55       47.17      46.73 

CV= Coefficient of Variation (percentage error) 

 

Since the calculated value of “t” is greater than the table value of “t” at 0.05 probability level, it can safely 
be concluded that there is significant evidence of having differences in the dimensions of foramen ovale 

of both right and left sides from person to person. Therefore the hypothesis of no difference is rejected. 

1. Maximum length and width of foramen ovale was measured in both sides of the skull by using a pair of 
dividers. Variation in right and left side in length and breadth was evaluated. 

2. The variation in shape, accessory foramen, and bony growth around the margins of foramen was noted 

The shape of the foramen ovale was assessed by direct inspection as either oval, almond, round or slit. 

Statistical analysis was done by using student‟s test. Measurement of the foramen ovale were done by 
placing a pair of divider to span across the anteroposterior (length) and transverse (width) diameters of the 

foramina and then carefully transferred to a meter rule or the reading to be taken.  

 

 
Figure 1: Shape of the foramen ovale was also observed 
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Figure 2: Foramen ovale was typically ovale on 68 sides (68%), 38 on right side (76%) and 30 on 

left side (60%)  

 

 
 

Figure 3: Round in 1 side (1%), seen the foramen ovale, 1 on the right side (2%) and 0 on the left 

side (0%) 
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Figure 4: D-Shape on 1 side (1%), seen the foramen ovale, 1 on the right side (2%) and 0 on the left 

side (0%) 

 

 
 

Figure 5: Round in 1 side (1%), seen the foramen ovale, 1 on the right side (2%) and 0 on the left 

side (0%) 
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Figure 6: D-shape on 1 side (1%), seen the foramen ovale, 1 on the right side (2%) and 0 on the left 

side (0%) 

 

Varient foramen ovale was also observed the study. Out of 100 cases 9 cases showed varient 

foramen ovale, they are:  

 

 
Figure 7: In 2 cases (1 left side) had spine on the margin of foramen ovale and one plate on the right 

side 
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Figure 8: In 1 case had spine on both sides 

 

 
 

Figure 9: In 1 case left side had tubercle protruding from the margin along with D-shape foramen 

ovale 
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Figure 10: In 2 cases 1 left showed bony plate protruding from the margin of the foramen ovale and 

1 spine on right side 

 

 
 

Figure 11: In 1 case showed deficient posterior margin on both sides 
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Figure 12: In case 1 (right side) showed double foramen ovale 

 

 
Figure 13: In 1 case showed spine on right side with almond shape 
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RESULTS AND DISCUSSION 

Developmentally 
Sphenoid bone has two ossification centres namely intramembranous and endochondral ossification 
centres which consists basisphenoids (body) and orbitospenoids (paired lesser wings) and alisphenoids 

(greater wings). Presphenoids and postspenoids centers give rise to Basisphenoids. This is associated with 

development of greater wing of sphenoid bone. It is in the alisphenoid, the first ossification centers appear 
and by membranous ossification a large portion of greater wing is formed. Now foramen ovale is formed 

where mandibular nerve is surrounded by cartilage Now in the 7
th
 month of intra uterine life, foramen 

ovale is seen as clear round opening in the area of unossified cartilage 6.In new born, mean length of 

foramen ovale is 3.85mm and at of adult is 7.82mm.Its width in new born is 1.81mm and that of adult is 
3.7mm (Lang, 1983). It is through foramen ovale many invasive surgical as well as diagnostic procedures 

electroencephalographic analysis in cases of epileptic fits who are undergoing are being carried out 

selective amygdalo-hippocampectomy (Wieser and Siegel, 1991). Also in cases of trigeminal neuralgia 
through microvascular decompression by percutaneous trigeminal rhizotomy (Gerber, 1994; Gusmao et 

al., 2003) and in tumours of cavernous sinus by percutaneous bipsy (Sindou et al., 1997). Foramen ovale 

is also used to diagnose squamous cell carcinoma meningioma by technique of CT guided transfacial fine 
needle. Also for the biopsy of the deep lesions of the brain which reduces the morbidity (Dresel et al., 

1991; Barakos and Dillon, 1992).
 
Spine, spur, tubercle, bony plate is various types of bony outgrowths 

that occur during the development between its first appearance and perfect ring formation (James et al., 

1980). It is through foramen, access to the trigeminal nerve is possible .So the position of foramen ovale 
is of paramount clinical importance during the anaesthesia of mandibular nerve and also in the base of the 

skull asymmetry (Reymond et al., 2005).  

In study conducted by Somesh et al., (2011) dry unknown 82 skulls at Srinivas Institute of Medical 
Sciences, Mangalore, Foramen ovale werte of various shapes they were --in 93 sides  they were typical, in 

47 sides they were almond shape ,in 18 sides they were typically round and they were irregular shaped in 

6 sides. There were oval shaped on both sides in 25 on both sides and almond shaped were observed on 

both sides in 12 sides. So the incidences if oval, almond, round, and irregular of foramen ovale were 
56.70%, 28.65%, 10.97% and 3.65% respectively. At the base of the 7 skulls margin of the foramen ovale 

had the spines (2left, 5right). In 5 skulls there were tubercles protruding from the margin. There were 

bony lamina extending from lateral pterygoid plate dividing the foramen into two incomplete 
compartments, a larger medial and smaller lateral compartment which were observed in 2 skulls (Somesh 

et al., 2011). In Bilodi et al studies, 25 unknown human studies were studied at Nepalgunj Medical 

College, Nepalgunj, Nepal, Showed following findings: 

i) Dimension of the foramen ovale  

Maximum length of foramen ovale was 9mm, on the left side, and 8.9mm on the right side. Minimum 

length of foramen ovale was 3.2mm on the left side and 2.9mm on the right side. 

Maximum width on both sons the left side ides was 5mm, while minimum width was 3.21mm plus or 
minus 1.02 mm on the right side 3.29mm plus or minus o.85mm   

ii) Regarding the Shape of foramen ovale: Foramen ovale showed oval in 40%, Round in 14%, slit like 

in 12%, Irregular in 24%, Almond in 4%, triangular in 6%. 
iii)Regarding the bony growths: Spines in 12%, Tubercles in 12%, Bony spurs in 10%, Plate round the 

margins in 4%  

Present Study  
In the present study the mean length of foramen ovale was 7.27+/- 1.41mm on right side and 7.46+/- 1.41 

mm on left side. Though left foramen ovale was longer than right no significant difference was observed 

between the two sides (P>0.05). In a developmental study conducted in Japan an average maximum 

length of the foramen ovale was 7.48mm and average minimal length of the foramen ovale was 4.17mm 
and difference between the right and left side was not observed which is similar to present study. 



Indian Journal of Medical Case Reports ISSN: 2319–3832(Online) 

An Online International Journal Available at http://www.cibtech.org/jcr.htm 

2013 Vol.2 (4) October-December, pp.65-76/Philips and Bilodi 

Research Article 

75 
 

A German study showed length to be 7.2mm and a fluroscopically assisted laser targeting of the foramen 

ovale conducted in New York showed the length to be less compared to present study. They reported 6.9 

mm on the right and 6.8 mm on the left side. 
According to the present study maximum width of foramen ovale on right side is 5 mm and left side is 5 

mm while minimum width was 2 mm on right side and 2.5mm on left side. Mean width on right side was 

3.18 mm and left side was 3.21 mm. Difference between the width o fright and the left side was not 
statistically significant(P>0.05). Similar finding was observed by a German study were average width was 

3.7 mm in adult skull. Average width on right side was 3.4 mm and 3.8 mm on left side was reported in a 

study conducted by fluoroscopy assisted laser targeting of the foramen ovale in New York. 

Variation in the shape of foramen ovale showed maximum number of foramen to be ovale shape (61.4%) 
followed by almond shape, round shape and D-shape. Similar findings were observed in Japan. They 

reported that majority of the foramen ovale to be oval in shaped and observed that they were irregular in 

shape compared with the other foramen in the human sphenoid bone. Certain earlier workers have 
reported bony outgrowth also. A bony spur is located anteriorly and medially according to the Radiojevitc 

and Javanovic (1956) cited by Lang. Spur was present in 2.8% of the subjects studied. 

In the Present Study (4.2%) sides showed spine, at the margin of foramen ovale (12.8%) sides showed 
bony plate, protruding from the margin of the foramen ovale (4.2%) had a tubercle, protruding from the 

margin of the foramen ovale (2.8%) had a double foramen ovale (24.0%) had deficient foramen ovale. 

Summary 

Out of 100 sides in 50 adult human skulls mean length and width of foramen ovale was 7.27+/-1.41mm 
and 3.18 mm+/- 1.02mm on right and 7.46+/- 1.41 mm and 3.21mm+/- 1.02mm on the left side. Shape of 

the foramen ovale was typically oval in68 sides (38 on right side and 30 on left side). Almond shape in 

31(14 on right side and 16 on left side). Bilateral oval foramen was observed in 15 cases out of the 100 
sides in 50 adult skulls. In 2 cases (1 left side) had spine on the margin of foramen ovale and 1 plate on 

right side. In 1 case had spine on both sides. In 1 case left side had tubercle protruding from the marginal 

along with D-shape foramen ovale. In 2 cases (1 left) showed bony plate protruding from the margin of 

foramen ovale and 1 spineon the right side. In 1 case (right side) showed double foramen ovale. In 1 case 
showed deficient posterior margin on both side of the foramen ovale. In 1 case showed spine on right side 

with the almond shape. 

Conclusion 
From the present study the varient foramen ovale was found was in (24.0%) of the cases in the form of 

spine, tubercle and bony plate which may seriously hamper the diagnostic and the therapeutic procedures 

through the foramen ovale. The varient foramen ovale signified over ossification during developmental 
process. This study is of clinical and anatomical significance to medical practitioners in cases of 

trigeminal neuralgia and in diagnostic detection of tumour and abnormal bony outgrowth that may lead to 

ischemia, necrosis and possible paralysis of the parts of the body being supply drained or innervated by 

the contents of these foramina. 
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