
Introduction

Sphenoid bone is a butterfly-shaped bone that 
makes up a part of the skull. It is divided into four 

parts, i.e. the body, the greater wing, the lesser wing 
and the pterygoid process. Most of the sphenoid bone 
is made up of the greater wing. It is a symmetrical 
extension of the sphenoid bone where its inner 
surface makes up the bult of the floor of the middle 

1
cranial fossa.  The middle cranial fossa houses an 
intricate labyrinth of foramina for major 
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Abstract 

Objective: To evaluate the occurrence of foramen Vesalius and correlate the findings with clinical 
significance.

Material and Methods: After getting ethical approval certificate from the concerned authorities, the study 
was conducted on 27 dry adult human skulls that were acquired from the Anatomy Department at Khyber 
Medical College, Peshawar. A total of twenty-seven dry adult human skulls were selected for the study. These 
were then studied for the presence or absence of the foramen. If present, variations were then seen in its 
symmetry, diameter, shape, and any increase in its number. After the collection of data, descriptive statistics 
were calculated.

Results: Among the 27 skulls, 11 (40.7%) were noted to have Foramen Vesalius. Out of the 11 skulls with 
Foramen Vesalius, 9 (82%) had a unilateral foramen, while 2 (18%) had it bilaterally. In unilateral cases, the 
foramen was more common on the right side as compared to the left. In skulls with the foramen, the mean  
maximum diameter was 0.52±0.83 mm on the right side and 0.33±0.72 mm on the left side. Foramen Vesalius 
was identified as round in 10 (77%) and oval in 3 (23%) of the total foramina seen, with no irregularly shaped 
foramina. However, there was no statistical significance in the difference between the maximum dimensions 
on the right and left sided foramen Vesalius. However, there was no statistical significance in the difference 
between the maximum dimensions on the right and left sided foramen Vesalius.

Conclusion: Foramen Vesalius exhibited variations in its occurrence, symmetry, and morphology in 41% of 
the skulls included in the study. The variations observed could be attributed to developmental factors. The 
findings in this study are significant to anatomists and are equally important for clinicians who use this 
foramen in order to approach the middle cranial cavity for various procedures.
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neurovascular structures. 2
 The greater wing of the 

sphenoid itself has multiple symmetrical foramina 
among which three are constant, i.e. foramen 
rotundum, ovale and spinosum, and others are small 

3and inconsistent like the foramen Vesalius.

Foramen Vesalius (FV) is also called the sphenoidal 
emissary foramen, foramen venosum and canaliculus 

4
sphenoidalis.  This foramen may be inconstant; if 
present, it is generally symmetrical and lies antero-
medially to the foramen ovale and postero-medial to 

5,6the foramen rotundum.  If present, it allows the 
emissary vein to connect the intracranial cavernous 

7,8
sinus to the extracranial pterygoid venous plexus.

The importance of evaluating the foramina at the base 
of skull has been demonstrated previously in 
literature. FV is clinically important from a 
neurosurgical point of view because it lies in between 
foramen ovale and foramen rotundum, but 

9
particularly closer to the foramen ovale.  Due to this 
close proximity, during neurosurgery the needle may 
be misplaced during percutaneous intervention while 
treating trigeminal neuralgia, leading to intracranial 

10bleeding  and other severe complications.  The 
passage of nervoulus sphenoidalis lateralis with the 
accessory meningeal artery in 20% of cases poses a 

11
risk of iatrogenic injury during surgery.  

This foramen's location is significant as it allows 
infection to spread from an extracranial source to the 
cavernous sinus via the emissary vein of Vesalius.10 
Due to its anatomical position and its variation, it is 
important to evaluate the occurrence along with the 
morphometry of FV which could assist surgeons in 
careful planning leading to a safer percutaneous 
approach to the middle cranial fossa via the foramen 

3,12
ovale. 

This study aims to identify variations in the 
frequency, shape, and diameter of the FV. This will 
help anatomists, surgeons and radiologists in better 
understanding the anatomy of the skull and help in 
better planning of management in clinical settings as 
described above.

Material and Methods

After getting ethical approval certificate (Under IRB 
No.:403/DME/KMC) from the concerned 
authorities, the study was conducted on 27 dry adult 
human skulls that were acquired from the Anatomy 
Department at Khyber Medical College, Peshawar. 

Any skull with the middle cranial fossa deformed or 
broken was not included in the study. After the 
inclusion, the skulls were initially checked for the 
presence of FV. If present, its laterality, i.e. unilateral 
or bilateral, and its shape were noted. A 0.2 mm probe 
wire was used to verify the patency of foramina. A 
digital vernier caliper was used to measure the 
maximum diameter of the foramen. The caliper used 
had a precision of 0.01 mm and was appropriately 
calibrated. The foramen, if present, were also 
examined for any duplication. Photographs of FV 
were captured, showcasing different variations.
The data was recorded in a spreadsheet on Microsoft 
Excel analyzed using Statistical Package for the 
Social Sciences (SPSS) version 27. The results were 
then organized into tables for presentation. The 
maximum diameter of FV of both sides were 
compared with the significance or p-value set at ≤ 
0.05. The results were then checked against those 
produced by other studies that have been cited in the 
current study.

Results

The results are presented in tabular form. Table 1 
demonstrates the existence and laterality of the 
foramen along with the total distribution on each side. 
Among the 27 skulls, the foramen was observed in 
only 11 (40.7%) skulls. The foramen was 
predominantly unilateral (9, 82%) compared to 
bilateral (2, 18%). No duplication was observed. The 
means of the maximum dimensions measured for the 
right side was 0.52±0.83mm while on the left it was 
0.33±0.72 mm. No statistically significant difference 
(p = 0.448) was seen between the two. Table 2 
exhibits that among the 13 foramina observed in the 
11 skulls, FV was predominantly round in 10 cases 
(77%) while oval in 3 cases (23%) and no irregular 
shaped foramina were observed. The shapes of the 
foramina seen are shown in Figure 1.

Table 1:  Existence and laterality of the foramen along 
with the side-wise Distribution

Laterality
On the 

Right Side

On the 

Left Side

Distribution in Skulls 

with Presence of 

Foramen (N=11)

Unilateral 6 (55%) 3 (27%) 9 (82%)

Bilateral 2 (18%)

Total 

Foramina Seen
8 5

2 (18%)
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Figure 1: 

A) Round shaped foramen Vesalius (arrow)

B) Oval shaped foramen Vesalius (arrow)

Discussion

The anatomy of the middle cranial fossa is intricate 
along with its network of foramina and hence a 
detailed knowledge of its landmarks is crucial to 
investigate the contents with a minimal risk. FV, also 
known as the emissary sphenoidal foramen, was first 
identified by Andreas Vesalius. It is a small orifice 

1 3that is located at the floor of the middle cranial fossa . 
When present, the foramen is located anteromedial to 

14
the foramen ovale.  

The study shows that FV was seen in 40.7% (11 out of 
27) of the skulls examined, which is consistent with  
previous studies where the prevalence ranged from 

9, 13, 1544.4% to 40% and 37%.  Among these, 7.4% (2 
out of 27) had bilateral foramina, while 33.3% (9 out 
of 27) had unilateral foramina. These findings are 
nearly identical to a study where prevalence of this 
foramen was 28.1%, 21.1% of which were unilateral 

5
and 6.9% were bilateral.

Varying authors have reported a wide-ranging 
prevalence for FV. FV was present in 37%, bilaterally 

13in 16.7% skulls and unilaterally in 20.5%.  A slightly 
high prevalence was observed in another study where 
FV was seen in 52% of skulls. In 30% of cases, the FV 

16was found bilaterally.  It is interesting to note that this 
foramen shows relatively higher prevalence that was 
73%, among which it was present unilaterally in 

17
30.8% and bilaterally in 42.3%.  In this study, the 
values measured for FV's mean maximum dimension 
differed in comparison to earlier studies. The mean 
maximum diameter on the right and left sides in this 
study was 0.52±0.83 mm and 0.33±0.72 mm, 
respectively.

Majority of the previous studies conducted showed 
no significant difference between the measurements 
on right compared to the left side, which is consistent 
with the findings of this study. However, in a 
retrospective study conducted on patients with 
meningiomas who underwent tumor resection it was 
found that the mean diameter of this foramen was 

16significantly larger on the tumor-affected side.   In 
another study, the author found 4 cases with 
asymmetrical foramina. Two of these cases were 
tumors such as nasopharyngeal melanoma and 
juvenile angiofibroma, one patient with carotid-

18
cavernous fistula and one with neurofibromatosis . 
Thus, asymmetry in those studies was likely due to a 
pathological process rather than it being a typical 
variant.

This study shows that the most common shape was 
round, which contradicts the findings of another 

17
study where the most prevalent shape was oval.

The variations in the anatomical features related to 
FV can be explained by embryological development 
of the sphenoid bone. The skull develops after the 
formation of neurovascular structures i.e., the spinal 
cord, cranial nerves and the blood vessels. The 
majority of the base of the skull develops 
endochondrally while the remaining forms via 

19intramembranous ossification.  FV is formed by 
joining of both the endochondrally formed bone and 
the intramembranous part. The variations of 
inconsistent foramina like FV are due to development 
defects arising in the membranous part as well as due 
to the variations in the bridging of the venous plexus 
of each individual. However, the factors influencing 
the formation and presence of foramina such as 

13
foramen Vesalius are still unknown. 

Table 2:  Morphology of the foramen along with its 
sidewise distributionMorphology of the Foramen along 
with its Sidewise Distribution

On the 

Right Side

On the 

Left Side

(N=8) (N=5)

Round 5 (38.5%) 5 (38.5%) 10 (77%)

Oval 3 (23%) 3 (23%)

Irregular 0 0 0

Shape
Distribution in Total 

Foramina Seen (N=13)

A B
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Conclusion

FV was found to exhibit significant variability in its 
presence and shape within the sphenoid bone. The in-
depth understanding of sphenoid bone's anatomy, 
along with the variations and morphology of FV as 
identified in the present study, is crucial for 
anatomists. This will help in understanding and 
further dissemination of this knowledge to new 
doctors, aid radiologists in their diagnostic studies, 
and is vital for neurosurgeons managing conditions 
requiring a micro-neurosurgical approach.
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