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Seven cervical vertebrae constitute the skeletal framework of the neck. Along with other identification
parameters, the hallmark of a cervical vertebra whether typical or atypical is the presence of foramen
transversarium on the transverse process. This foramen transmits vertebral artery, vertebral vein and
sympathetic nerves. Authors have reported variations and such variations may have clinical importance.
The present study was conducted on 315 dry human cervical vertebrae of unknown sex obtained from
bone collections in the Department of Anatomy of three medical colleges in Bihar to observe the
incidence of accessory transverse foramina. Damaged and malformed cervical vertebrae were excluded
from the study. Both unilateral and bilateral accessory transverse foramina were observed. Such variations
may be related to variations in the course of the vertebral artery.
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INTRODUCTION

The cervical vertebrae are seven in number, and all are
recognized by the presence of transverse foramina on their
transverse processes [1]. The transverse processes of a cervical
vertebra are directed laterally and slightly anteriorly  The
transverse foramina of all cervical vertebrae except the seventh
cervical vertebra transmits the second part of the vertebral
artery surrounded by sympathetic plexus of nerves and
vertebral veins. In the case of the seventh cervical vertebra, this
foramen is usually small, often duplicated and transmits a
plexus of vertebral veins and sympathetic nerves with the
exception of the first part of the vertebral artery, which passes
anterior to the transverse process without passing through the
foramen. These transverse foramina are known to exhibit
variations in size, shape and numbers, and may be absent,
incomplete or duplicate, which may lead to various symptoms
[2]. The recognition of these variations provides accuracy and
safety for the posterior surgical approaches of the cervical
spine [3]. Double foramen transversarium is a rare condition
and may affect the course of the vertebral artery. Such
foramina may be found in the sixth cervical vertebra and less
frequently in the adjacent vertebrae [4].Under such
circumstances the course of the vertebral artery may be
distorted [5]. Variations in foramen transversarium may be one

of the causes for complaints like headache, migraine and
fainting attacks due to compression of the vertebral artery [6].
Knowledge of anatomic variations of the foramen
transversarium is important for clinicians and radiologists
during interpretation of radiographs and CT scans [7].

MATERIAL AND METHODS

315 dry human intact cervical vertebrae were observed in this
study. The vertebrae were obtained from the bone banks in the
Department of Anatomy of MGM Medical College,
Kishanganj; Katihar Medical College, Katihar and Patna
Medical College, Patna. Number of transverse foramina in each
vertebra was observed macroscopically. Specimens with
accessory transverse foramina were photographed. Data
collected was tabulated and analyzed.

RESULTS

Out of 315 vertebrae studied, accessory transverse foramina
were observed in 31 specimens. Unilateral accessory transverse
foramina were observed in 23 out of 31 cases and bilateral
accessory transverse foramina were observed in 8 out of
31cases. In the unilateral variety complete and incomplete
accessory transverse foramina were observed in 14 and 9
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specimens respectively. In the bilateral variety complete
accessory transverse foramina were observed in 8 specimens
respectively. We did not observe any such specimen, which
possessed bilaterally incomplete accessory transverse foramina.

DISCUSSION

In this study we observed that accessory transverse foramina
were found in 31/315 specimens (9.84%). Unilateral accessory
transverse foramina were found in 23 specimens (7.3%). Out of
these 23 specimens complete unilateral foramina were found in
14 specimens and incomplete unilateral foramina were found in
9 specimens. Complete bilateral accessory transverse foramina
were found in 8 specimens. There was no incidence of any
specimen having bilateral incomplete accessory transverse
foramina. The vertebral vessels are responsible for the
formation of the transverse foramen. It can be assumed that
variations in the course of vertebral vessels will cause
variations in the transverse foramen. Narrowing of these
foramina may indicate narrowness of vessels. Double
transverse foramina could mean duplication of vertebral artery
[8]. Anatomically the transverse foramen is described to be
divided by a fibrous or bony ridge separating the artery and the
vein [9]. Double transverse foramina may be correlated by
duplicate vertebral arteries as duplicate origins of vertebral
arteries have been reported. The anatomy and morphology of
accessory transverse foramina are helpful to both radiologists
and neurosurgeons. Maintaining the vertebral artery intact
constitutes an important concern during cervical spinal
procedures [10].

CONCLUSION

Unilateral accessory transverse foramina are more common
than their bilateral counterpart. It should be remembered that
the vertebral and basilar arteries contribute blood supply not

Table1 Incidence of different types of ATF*
observed in this study

No. of specimens with ATF 31
No. of specimens with Unilateral ATF 23

No. of specimens with Complete Unilateral ATF 14
No. of specimens with Incomplete Unilateral ATF 09

No. of specimens with Complete Bilateral ATF 08
No. of specimens with Incomplete Bilateral ATF Nil

* ATF = Accessory Transverse Foramina

Table2 Comparison of accessory transverse foramina with
other studies

Authors
No. of

Specimens

Incidence of
Double FT

(%)

Unilateral
Double FT

(%)

Bilateral
Double FT (%)

Kaya et al
Katikiereddi et al
Chaudhari et al
Rathnakar et al

Chandravadiya et al
Sharma et al

Murlimanju et al
Taitz et al
Patra et al
Omar et al

22
100
133
140
140
200
363
480
150
315

22.72
3.00

23.15
5.70
4.76
8.00
1.60
7.00

22.00
9.84

13.63
2.00

14.73
3.60
3.80
3.50
1.4
-

10.67
7.30

9.09
1.00
8.42
1.42
0.95
4.50
0.30

-
11.33
2.54

Fig.1. Left sided complete accessory transverse foramina

Fig.2 Right sided complete accessory transverse foramina

Fig.3 Bilateral complete accessory transverse foramina

Fig.4 Specimen with large anterior part of divided foramen
transversarium
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only to the brain but also to the inner ear hence compression or
spasm of the vertebral artery may be manifested not only by
neurologic symptoms but also by hearing disturbances.
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