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ABSTRACT  
Emissary sphenoidal foramen is an inconstant foramen that gives passage to an emissary vein that connects 

pterygoid venous plexus with cavernous sinus, the importance of which lies in the fact that an infected thrombus from an 

extracranial source may reach cavernous sinus. The aim of the present study was to identify the incidence of emissary 

sphenoidal foramen. 100 dry adult human skulls were studied which were available from the Department of Anatomy at 

Vijayanagar Institute of Medical Sciences, Ballari, Karnataka, India. The emissary sphenoidal foramen was present in 60 

skulls out of 100 skulls studied. Out of the 60(60%) skulls, emissary sphenoidal foramen was present bilaterally in 34(34%) 

skulls and in the remaining 26(26%) skulls it was unilateral, 15(15%) skulls showing on right side and 11(11%) skulls 

showing on left side. Anatomic variations of the emissary sphenoidal foramen could be explained by developmental reasons. 

The anatomical knowledge of emissary sphenoidal foramen and its incidence is not only important for anatomists but equally 

essential for an operating surgeon. 
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INTRODUCTION  

The skull has numerous foramina through which 

neurovascular structures course. Emissary sphenoidal 

foramen is a small foramen located anteromedial to the 

foramen ovale and lateral to foramen rotundum and vidian 

canal [1]. This foramen is also known as foramen of 

Vesalius. It opens between foramen ovale and scaphoid 

fossa inferiorly [2]. When this foramen is present, it 

transmits sphenoidal emissary vein/veins connecting 

cavernous sinus with pterygoid venous plexus, thus 

communicating extracranial veins and intracranial venous 

sinus. Thus, septic thrombus from extracranial source can 

reach cavernous sinus producing thrombosis of cavernous 

sinus. The probable reason for this condition is the 

infection within the orbit and paranasal air sinuses. It can 

be due to infection involving upper half of the face. The 

condition is manifested by severe pain in the eye and 

forehead region due to involvement of ophthalmic 

division of trigeminal nerve. Trismus can occur if 

mandibular nerve is involved [3].  

Since the literature review gives few reports, the 

present study was done to establish the incidence of the 

emissary sphenoidal foramen. 

 

MATERIALS AND METHODS 
100 dry adult human skulls were available from 

the Department of Anatomy, Vijayanagar Institute of 

Medical Sciences, Ballari, Karnataka, India. The emissary 

sphenoidal foramen was identified in the skulls. Its 

presence was noted both unilaterally, (right side and left 

side) and bilaterally in the skulls. 

 

RESULTS 
The emissary sphenoidal foramen was identified 

in 60 skulls i.e. 60% of the 100 skulls studied. Among the 

60 skulls which showed the foramen, in 34 skulls it was 

present bilaterally on both right and left side, the 

incidence being 34%. sphenoidal foramen was totally 

absent in 40% (40) of the skulls.  
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In the 26 skulls, i.e. 26% foramen was unilateral, 

15 skulls with 15% incidence showed foramen on right 

side only and 11 skulls with 11% incidence showed 

foramen on left side only. The emissary sphenoidal 

foramen was totally absent in 40% (40) of the skulls.  

 

Figure 1. Showing 100 dry adult human skull bones. 

 

 

Figure 2. Showing presence of unilateral emissary 

sphenoidal foramen 

 
Figure 3. Showing presence of bilateral emissary sphenoidal foramen 

 
 

DISCUSSION 

The FV is originally found as the emissary 

foramen by Andreas Vesalius [4]. 

 

Development 

Developmentally most of the central skull base 

bones are preformed in cartilage and then ossify by the 

process of endochondral ossification with a small 

contribution from membranous bone. At 11 weeks 5 days 

the entire skull base is preformed in cartilage and then 

ossification of skull base progresses in an orderly pattern 

from posterior to anterior. The sphenoid bone is formed 

by postsphenoid and presphenoid centres that appear at 14 

weeks and 17 weeks respectively with a contribution from 

orbitosphenoid and alisphenoid centres that appear at 16 

weeks and 15 weeks respectively [5]. The greater wings 

are formed from alisphenoid centres. Moreover, it has 

been shown that the foramen of Vesalius represents the 

site of fusion between the membrane bone and medial 

cartilaginous, ala temporalis [6].  

Wood-Jones reports that the foramen ovale is an 

important venous outlet in humans. Occasionally the 

venous anterior portion of the foramen ovale is 

constricted and elongated, or venous portion of the 

foramen ovale may tend to become subdivided from the 

nervous portion due to the in-growing spicules of bone 

which may cut the foramen ovale into two parts, the 

anterior of which may be regarded as the foramen of 

Vesalius or emissary sphenoidal foramen. In some cases, 

foramen of Vesalius lie 2 to 3 mm anteromedial to 

foramen ovale and this is regarded as the maximum 

degree of sub division of foramen ovale
7
. Hence the 

emissary sphenoidal foramen is an expression of the 

differentiation of cranial venous outlets that is 

characteristic of humans and does not occur in any other 

primate [7]. 

Reymond [8] reports incidence of 17% of the 

foramen whereas Bergman [9]
 
reports incidence of 59%. 

In the studies conducted by Rossi [10]
 
(unilateral 26.25%, 

bilateral 13.75%), Shinohara
 

[11]
 

(unilateral 18.25%, 

bilateral 15.5%) and Boyd [13] (unilateral 21.8%, 

bilateral 14.7%), whereas Ozer [12] (unilateral 25.5%, 

bilateral 9.3%) reports marked increase in unilateral 
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foramen. In the study by Gupta [1]
 
(unilateral 20%, 

bilateral 22.85%), Kodama [14] (unilateral 5.5%, 

bilateral-16.3%) and Bergman [9] (unilateral 24%, 

bilateral 35%) bilateral incidences are reported more. In 

the studies done by Boyd [12]
 

(left - 11.2%, right- 

10.6%), Kale [15] (left-10.37%, right-9.51%), Shinohara 

[11]
 
(left-10.5%, right-7.75%), and Ozer [12] (left-15.1%, 

right-10.4%). Rossi reports increased right side incidence 

15.62% compared to left side 11.25 % [10]. 

 

CONCLUSION 

Emissary sphenoidal foramen is an inconsistent 

foramen of sphenoid bone. In our study, incidence of this 

foramen was 60%. The knowledge of the presence of 

emissary sphenoidal foramen is of great importance to the 

clinicians in the diagnosis and management of various 

conditions where micro-neurosurgical and microvascular 

approach at the base of the skull is required due to its 

variability in its incidence and its clinical implications.
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