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Abstract: 
Introduction: The cervical vertebrae are identified by the presence of the foramen transversarium in the transverse 

processes which carries the vertebral artery, vertebral veins and sympathetic nerves. This foramen is known to 

exhibit variations in their number, size, shape which may lead to various symptoms. Their etiology is related with 

the variation in the course of vertebral artery due to developmental reasons. The objective of the present study was 

to find the incidence of accessory foramina transversaria in the cervical spine. 

Method: This study included 175 dried human cervical vertebrae .Among them 100 were typical cervical vertebrae 

and 75 were atypical cervical vertebrae. All cervical vertebrae were observed macroscopically for the presence of 

double foramina transversaria on both the side. The data was compiled and analyzed using Microsoft excels 

software.  

Result: Out of 175 cervical vertebrae the double foramen transversarium was found in only 10 vertebrae. The 
incidence was calculated as 5.71%. Among them unilateral duplication was found in 6 vertebrae (3.42 %) and 

bilateral duplication was found in 4 vertebrae 2.28 % 

Conclusion:  Thus unilateral double foramen transversarium was more common than the bilateral one. Also the 

accessory foramina were observed in the lower cervical vertebrae i.e. in C4, C5, C6, and C7. Further the accessory 

foramina were smaller as compared to the regular foramina. 

 

I. Introduction; 
  The cervical vertebrae are identified by the presence of foramen transversarium in the transverse processes. 

This foramen is known for passage of vertebral artery, vertebral veins and sympathetic nerves. ( 1) These foramina  

are known to exhibit variations with respect to the shape and size and numbers under such circumstances the course 

of vertebral artery may be distorted. The variations in number and size of foramina transversaria of cervical spine 

may be one of the causes for complaints like headaches, migraine and fainting attacks, usually due to compression 
of the vertebral artery. (2) .Their etiology may be related to the variations of the course of vertebral artey.and to 

developmental causes. (1) This type of anatomical variations are important to the radiologist in interpreting X-rays 

and CT –Scans and also to the surgeons during posterior cervical spine surgeries(3). In the scientific literature, most 

of the anatomical and clinical studies have concentrated on the course and variant origins of the vertebral artery. 

There are only a very few reports available on the morphology of the accessory transverse foramina and their 

incidence. This was the stimulus for us to undertake this investigation. The objective of the present study was to find 

the incidence of accessory foramina transversaria in the cervical spine. The foramina were morphologically analyzed 

with an emphasis on their embryological basis and surgical importance. 

 

II. Material and methods 
This study included 175 dried human cervical vertebrae .Among them 100 were typical cervical vertebrae 

and 75 were atypical cervical vertebrae. The age and sex of the bones was not known. All cervical vertebrae were 

observed macroscopically for the presence of double foramina transversaria on both the side. Vertebrae with double 

foramen transversaria were photographed and the data was compiled and analyzed using Microsoft excels software. 

 

III. Result 
  Out of 175 cervical vertebrae the double foramen transversarium was found in only 10 vertebrae. The 

incidence was calculated as 5.71%. Among them unilateral duplication was found in 6 vertebrae (3.42 %) and 
bilateral duplication was found in 4 vertebrae (2.28 %) .Thus unilateral double foramen transversarium was more 

common than the bilateral one. Further the accessory foramina were smaller as compared to the regular foramina. 
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Also the double foramina were observed in the lower cervical vertebrae i.e. in C4, C5,C6,and C7.Each vertebra 

showed at least one foramen transversarium on either side. 

 

 
Fig; Cervical vertebra  with bilateral accessory foramen  transversaria 

 

 
Fig; Cervical vertebra with right side (unilateral) accessory foramen transversaria 

 

Table 1 

Type of 

vertebra 

No. of 

vertebrae 

observed 

Vertebrae with UL 

Double foramen 

transversarium 

Vertebrae with BL  

Double foramen 

transversarium 

Total  

C4 25 3  3  

C5 25 2 1 3  

C6 25 1 2 3  

C7 25  1 1  

      

Table no 1 show the incidence of double foramen transversarium in various vertebrae in the present study 

 

IV. Discussion: 

  The foramen transversarium is formed as the particular formation of the cervical transverse process. It is 

formed by the vestigial costal element fused to the body and true transverse process of the vertebra .(4). It is closed 

laterally by the costotransverse bar.(5) 

The vertebral artery is developed from the fusion of the longitudinal anastomosis that link the cervical inter 

segmental arteries which branch off from the dorsal division of somatic inter segmental artery in neck region .These 

inter  segmental arteries eventually regress except for the seventh artery which forms the proximal portion of the 

subclavian artery and beginning of the vertebral arteries.(6)  Sim et al described that sometimes there occurs failure 

of the controlled regression of this portion of the primitive dorsal aorta along with the two inter segmental arteries 
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which lead to the double origin and duplication of the vertebral arteries. The bilateral occurrence of these failures is 

the reason behind the bilateral  duplication of the vertebral arteries.(7)  

Since the vertebral vessels are the factors behind the formation of the foramen transversaria, it can be 

assumed that the variations in the presence and course of the vertebral arteries will manifest as variations of the 

foramen transversaria. In contrast variations in foramen transversaria can be useful in estimating variations of the 
vessels(5). 

We found out 10 vertebrae out of 175 vertebrae having double foramina transversaria either unilateral (6) 

or bilateral (4). Further double foramen transversarium was found among lower cervical vertebrae. 

The percentage of double foramen transversarium in our study was 5.71% . In a study using 132 human cervical 

vertebrae conducted by Das Spirit(1) the incidence of double foramen transversaria was 1.5%. Taitz et al reported 

the incidence of 7% among 480 vertebrae they studied.Incidence of accessory foramen transversaria in our study 

was nearer to that of Taitz et al. 

As the vertebral vessels are important in the formation of  foramen transversarium , it will be apparent that 

variation in the presence and course of vertebral vessels will result in the variation of foramen transversaria . 

El Shaarwy et al observed that Accessory foramen transversaria were more common in lower cervical vertebrae 

mostly in C6.  

Surgical anatomy and morphology is useful to the operating spine surgeon and radiologist in the 
interpretation of radiologic films and CT scans .Maintaining the vertebral artery is the important concern during 

cervical spine surgeries since minor lesions will lead to serious hemorrhage or even death(9).There are anatomical 

studies undertaken to minimize such accidental intra operative lesions of this artery(10). Compression of vertebral 

artery not only represented by neurological symptoms but also by hearing disturbances  as this artery supplies the 

inner ear too.(11) 
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