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ABSTRACT 

The posterior condylar canal is one among the largest and inconstant emissary foramina in the human 

skull. The canal, if present, may be single or multiple. It transmits the posterior condylar vein and 

meningeal branch of occipital artery. The present study was conducted to observe the incidence of 

posterior condylar canal and its morphological variations in dry adult human skulls. The dimensions 

and shape of the condylar fossa were also studied. In 78.9 % cases, it shows bilateral presentation 

where as in 21.1 % cases it presents unilaterally. Single canal or multiple smaller canals in clusters 

were also observed. Knowledge of such anatomical variations is important in case of treatment of dural 

arterio venous fistula involving the posterior condylar canal.  
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INTRODUCTION 

The posterior part of the occipital condyles 

exhibits a depression known as the condylar 

fossa. The superior articular facet of the atlas is 

accommodated within this fossa during 

movements of the atlanto occipital joint. Rarely 

within this fossa does a foramen be present which 

is called as the condylar canal or the posterior 

condylar canal 
1
. This foramen can be either 

unilateral or bilateral and the foramen may or 

may not be patent. If the foramen is patent, it 

usually transmits an emissary vein to the sigmoid 

sinus and nerves which supply the dura mater of 

the posterior cranial fossa. This emissary vein is 

called as the posterior condylar vein which 

connects the veins present in the sub occipital 

triangle with that of the sigmoid sinus 
2
. 

The posterior condylar emissary vein 

communicates posteriorly with the vertebral 

venous plexus in the condylar fossa and 

anteriorly with the jugular bulb or the vein in the 

hypoglossal canal 
3
.  The posterior condylar canal 

may also present itself as a doubled entity
4
. Many 

canals exist in and around the occipital condyles 

which are grouped as paracondylar canals 
5
. 

These paracondylar canals when patent transmit 

emissary veins which can communicate with 

other veins
5
. 

The posterior condylar canal also transmits 

meningeal branches of the occipital artery 
6
.  

Anatomically the occipital dural venous sinus 

inside the falx cerebelli and occasionally it may 

present as a paired structure. This sinus usually 

drains into the confluence of sinus which is 

present close to the internal occipital 

protuberance and at the junction of falx cerebri 

and falx cerebelli. The posterior condylar vein 

which passes through the posterior condylar canal 

drains into the occipital sinus
7
. 

Compression of structures passing through the 

foramen can occur during movements of the 

atlanto occipital joint because the posterior 

margin of the atlas fits itself into the condylar 

fossa when the neck is fully extended 
1
. Such 

pressure on neurovascular structures can result in 

clinical symptoms. However there are reported 
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cases of dural arteriovenous fistulas of the 

posterior condylar vein
6
. The lateral 

transcondylar approach is a surgical approach for 

skull base surgery. Particularly this approach 

involves extensive dissection and may cause 

injure the neurovascular structures
8
. Many studies 

exist about the occipital condyles and its 

variations but there are not many studies about 

the posterior condylar canal and its variations of 

Indian ethnicity in literature. Therefore a 

thorough knowledge of the bony architecture of 

the posterior condylar canal and its variations is 

needed to be known before any procedure.    

 

MATERIALS AND METHODS 

About 156 human skulls were obtained from the 

department of Anatomy, Vinayaka Missions 

Kirupananda Variyar Medical College, Salem for 

the purpose of study. The equipments used for the 

purpose of study were hand lens, vernier calipers, 

measuring tape and digital photography 

equipment.    

The parameters studied were presence and 

absence of the foramina, whether the foramina 

were unilateral or bilateral, whether the foramina 

were patent or not, predominance of patency, 

dimensions   of the condylar fossa and any 

abnormal bony variations in architecture were 

documented. 

 

Statistical Analysis 

Standard deviation, mean values and the range 

were calculated from the obtained results and 

parameters measured were evaluated by the 

paired sample t test to differentiate between the 

right and the left sides. The resultant p value was 

less than 0.05 making it statistically significant. 

 

RESULTS 

Of the 156 skulls studied, in 09 skulls the 

foramen was absent bilaterally (Table-1). In the 

remaining 147 skulls the foramen was present 

unilaterally in 31 skulls and bilaterally in 116 

skulls (Table-2). Among the unilaterally present 

foramina it was more predominant on the left side 

(Table-3) and patent foramina were more on the 

right side (Table-4).Also foramina were not 

patent more on the right side (Table-5). Multiple 

foramina were present only in 05 skulls examined 

(Table-6).The dimensions of the condylar fossa 

were more on the right side than the left. 

Variations were also observed in the shape of the 

condylar fossa and appearance of the foramina 

(Table-8).  

 

DISCUSSION 

The posterior condylar canal is almost a constant 

entity in the condylar fossa and only in a 

miniscule percentage the canal is absent making 

it and the structures traversing through it 

clinically significant. In the present study, out of 

a 156 skulls studied, the foramen was absent 

bilaterally in 5.76% of the skulls therefore the 

structure is clinically important because the 

foramen is present in 94.2% and it connects the 

extracranial veins with the intracranial dural 

venous sinuses. In the present study there is 

preponderance towards bilaterally present 

foramen (78.9%) and unilateral being (21.1%). 

Surprisingly when the foramen was unilateral 

more orientation was shown on the left side 

(61.3%) than the right (38.7%).  Of the examined 

skulls more number of foramina was patent on 

the right side (69.5%) than the left (30.4%). In 

the skulls where the foramina were not patent 

there is a significant shift to the right (67.2%) 

than the left side (32.72%).  Going by the 

significant number of patent foramina, planning 

and execution of any surgical procedure should 

consider any venous vascular abnormality which 

can produce serious repercussions intracranially 

either be it a fistula or a bleed. Planning any 

invasive procedures in specific cases of dural 

arteriovenous fistulas, the dimensions of condylar 

fossa are important for limiting the field of 

exposure. Of the examined skulls the crescent 

shaped condylar fossa was the most common 

(58.9%) followed by oval shaped (34.6%) and 
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oblong shape (6.4%). The measurements of space 

where the articulation of the atlas takes place the 

mean length and breadth is more on the right 

(15mm and 7mm) than the left side (12mm and 

6mm). The present study indicates that condylar 

fossa is broader on the right side than the left 

side. Surgical approaches to the foramen magnum 

and the craniocervical junction like the far lateral 

approach will involve extensive dissection of 

structures related to the posterior condylar canal 

and particularly the posterior condylar canal. 

Findings of the present study will serve as a 

bench mark as it pertains to Indian ethnicity and 

thorough knowledge of the surgical anatomy of 

this region and its reported variations should be 

disseminated to surgeons who perform difficult 

and complicated surgical procedures. 
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FIGURES 

 
 

 

 

 

 

 

 

 

Fig: 1 – Posterior condylar canal showing 

septation 

 

Fig: 2 – Posterior condylar canal showing multiple 

foramina 

 

 

 

 

 

 

 

 

 

Fig: 3 – Posterior condylar area showing absent 

foramina 

Fig: 4 – Oval shaped condylar fossa 

 

 

Table 1 : Presence of foramina 

Number of skulls studied Foramen absent bilaterally 

156 
09 (5.76%) 

Fig:3 

 

 

Table 2 : Whether unilateral or bilateral 

Number of skulls Unilateral Bilateral 

147 31 (21.1%) 116 (8.9%) 
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Table 3 : Unilateral foramina - side predominance 

Unilateral foramina Right side Left side 

31 12 (38.7%) 19 (61.3%) 

 

 

Table 4 : Number of foramina patent both unilateral and bilateral 

Number of patent foramina Right side Left  side 

92 

N = 147 
64 (69.5%) 28 (30.4%) 

 

 

Table 5 : Number of foramina not patent 

Foramina not patent Right side Left side 

55 37 (67.27%) 18 (32.72%) 

 

 

Table 6 : Predominance of patent multiple foramina 

Number of patent multiple foramina Right side Left side 

5 

Fig:2 
3 2 

 

 

Table 7 : Dimensions of condylar fossa 

NO OF 

SKULLS 

MEAN LENGTH MEAN BREADTH 

RIGHT SIDE LEFT SIDE RIGHT SIDE LEFT SIDE 

156 15 mm 12 mm 7 mm 6mm 

 

 

Table 8 : Variations observed 

VARIATIONS NUMBER OF SKULLS 

MULTIPLE FORAMINA 5 

SHAPE OF CONDYLAR FOSSA 

Fig:4 

CRESCENT SHAPED – 92 

OVAL SHAPED – 54 

OBLONG SHAPE – 10 

SEPTATION 

Fig:1 
02 

 

 

 


