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ABSTRACT 

 
Cervical vertebrae, the smallest of the moveable vertebrae are characterized by the presence of a 

foramen transversarium in each transverse process. The foramen transversarium of a typical cervical vertebra 
transmits the second part of the vertebral artery surrounded by a plexus of sympathetic nerves and vertebral 
veins. Foramina transversaria are known to vary in their number and size which may lead to significant clinical 
conditions. It may be due to variable course of the vertebral aretery which implicates an embryological basis. 
The accessory foramina transversaria are of importance to radiologists and surgeons operating on the cervical 
spine. 133 cervical vertebrae available in the Department of Anatomy at IMS and SUM Hospital, Bhubaneswar 
were macroscopically studied to find variations in the number of foramina transversaria. Out of 133 cervical 
vertebrae accessory foramina transversaria were found in 8 vertebrae (6%).The accessory foramina 
transversaria were unilateral in 6 vertebrae (4.5%) and bilateral in 2 vertebrae (1.5%). The unilateral foramina 
were more common than the bilateral one. The accessory foramina were smaller compared to the regular 
foramina transversaria. 
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INTRODUCTION 
 

The cervical vertebrae are identified by the presence of a foramen transversarium in each transverse 
process. The foramen transversarium normally transmits second part of vertebral artery, vertebral vein and 
sympathetic fibres from the cervicothoracic ganglion (vertebral nerve) [1] except the seventh cervical vertebra 
which transmits only the vertebral vein. The transverse process has anterior and posterior roots, terminating 
laterally as tubercles. Both these tubercles are joined by a bar of bone called the costotransverse bar. The 
foramen transversarium is usually composite in development as it is formed by the fusion of the costal 
elements to the vertebral body and its true transverse process. The vertebral vessels and nervous plexus are 
caught between these two parts. So the variation in foramina transvrsaria may lead to abnormal course of 
vertebral artery. In such a scenario, the vertebral artery may be compressed, particularly during movements of 
the head leading to vascular insufficiency. This may manifest as headache and fainting attacks [2]. 
Compression of the vertebral artery may lead to hearing disturbances as it supplies the internal ear [3]. 
 

The anatomical variation of the foramina transversaria is also of paramount importance to 
neurologists and surgeons performing posterior cervical spine surgeries which may involve instrumentation or 
screwing in the cervical spine and also to the radiologists for the proper interpretation of X-ray and CT-scan [4]. 
So the objective of the present study was to find out the incidence of double foramina transversaria in the 
cervical vertebrae and its morphological and clinical significance. 
 

MATERIALS AND METHODS 
 

The study included 133 dried human cervical vertebrae available in the Department of Anatomy, IMS 
and SUM Hospital, Bhubaneswar. Among them there were 76 typical vertebrae and 57 atypical vertebrae. 
Vertebrae with pathological changes were excluded from the study. The vertebrae were macroscopically 
studied to find out presence of accessory foramina transversaria. A 24 gauze needle was passed through the 
accessory foramina to ensure their patency. Vertebrae with accessory foramina transversaria were 
photographed. The data was compiled and analysed. 
 

RESULTS 
 

Double foramina transversaria were observed in 8 vertebrae. Incidence was calculated to be 6%. 
Among them the accessory foramina were unilateral in 6 vertebrae(4.5%) and bilateral in 2 vertebrae(1.5%). 
The accessory foramina were smaller compared to the regular foramina and they were mostly observed in the 
lower cervical vertebrae(C4,C5,C6 and C7). Table-1 shows the incidence of accessory foramina transversaria in 
the cervical vertebrae studied. Photograph 1 shows unilateral double for amina transversaria whereas 
Photograph 2 shows bilateral double foramina transversaria. 
 

Table-1: Incidence of double foramina transversaria in various cervical vertebrae in our study 
 

Type of 
vertebra 

Number of vertebra 
observed 

Unilateral double foramina 
tranversaria 

Bilateral double foramina 
transversaria 

Total 

C3, C4, C5 57 2 1 3 

C6 19 3 1 4 

C7 19 1  1 

 
DISCUSSION 

 
The vertebral artery is developed from the fusion of the longitudinal anastomoses that link the 

cervical intersegmental arteries which arises from the dorsal aorta. These inter segmental arteries regress 
except for the seventh intersegmental artery which persists and forms the proximal portion of the subclavian 
artery which gives rise to the vertebral arteries [5]. Sim et al [6] described that persistence of a portion of the 
primitive dorsal aorta with two intersegmental arteries may give rise to vertebral artery duplication. Since the 
vertebral vessels are the prime factors in forming the foramina transversaria, we can infer that variation in 
number and course of the vertebral vessels will lead to variation in number and size of foramina transversaria. 
In contrast accessory foramina transversaria can be useful in evaluating variant vertebral vessels [7]. 
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Photograph 1: Cervical vertebra showing unilateral double foramen transversarium 
 

 
 

Figure 2: Cervical vertebra showing bilateral double foramina transversaria 
 

In our study double foramina transversaria were found in 6% cases which is comparable to the 
findings of Taitz et al, 1978 and Nagar et al, 1999.Taitz et al [7] reported the incidence to be 7% in a study 
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sample of 480 cervical vertebrae whereas Nagar et al [8] reported the Incidence to be 8.6% in a study sample 
of 1388 cervical vertebrae. However, Das et al [9] have reported an incidence of 1.5% in a study sample of 132 
vertebrae. And Kaya et al [4] have reported an incidence of 22.7% in a study sample of 262 vertebrae. 
 

Further we found out that double foramina transversaria were more common in the lower cervical 
vertebrae.

 

 
CONCLUSION 

 
6% cervical vertebrae showed double foramina transversaria in our study, unilateral accessory 

foramina transversaria being more common than the bilateral variety. And the accessory foramina were 
mostly observed in the lower cervical vertebrae. The anatomical variations and morphology of the foramina 
transversaria is useful to the operating spine surgeons and radiologists in the interpretation of X-ray films and 
CT-scans. Keeping the vertebral artery intact is highly important during cervical procedures since minor lesions 
lead to haemorrhage which may be severe and troublesome [10]. Compression of the vertebral artery presents 
with neurological features. Therefore in any surgical intervention or during diagnostic procedures involving the 
cervical spine or vertebral artery, these findings should be kept in mind. 
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