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Foramen transversaria are located on transverse processes of each cervical vertebra and transmit the

vertebral artery, vertebral vein, and sympathetic nerves. These foramina are known to exhibit variations in size,

shape and numbers and may be absent, incomplete or duplicate, which may lead to various symptoms. Their

etiology is related with the variations in the course of vertebral artery due to developmental reasons. The

present study was conducted to find the incidence of accessory foramina transversaria in the cervical spine.The

recognition of these variations provide accurate and safety for the posterior surgical approaches of the cervical spine.

210 dry cervical vertebrae of both sexes were studied in the Department of Anatomy, GCS Medical

College, Ahmedabad. During our study we excluded all broken, damaged cervical vertebrae and observed the

variations of foramen transversarium both in right and left transverse process of each cervical vertebra.

Variations in foramina were found unilaterally as well as bilaterally. 34 (16.19%) out of total 210 vertebrae studied

presented accessory foramen transversarium. Variations in foramina may indicate, the variation in

course of vertebral artery.The present study has important clinical implications for head and neck and vascular

surgeons and radiologists
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Introduction

Foramen transversaria are located on transverse

processes of each cervical vertebrae and transmit the

vertebral artery, vertebral vein, and sympathetic nerves

.These foramina are known to exhibit variations in size,

shape and numbers and may be absent, incomplete or

duplicate , which may lead to various symptoms. Their

etiology is related with the variations in the course of

vertebral artery due to developmental reasons. The

recognition of these variations provide accurate and

safety for the posterior surgical approaches of the

cervical spine.

The cervical vertebrae are characterized by the

presence of foramen transversariam on their transverse

processes.The foramen transversarium transmits the

vertebral artery, vertebral vein and sympathetic fibers

from inferior cervical ganglion. Foramen

transversarium of C vertebra transmits only the

vertebral vein. The foramen transversarium develops

because of special development of cervical transverse
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process, vestigial costal elements fuse with the body &

true transverse process of vertebra. It displays anterior

and posterior roots or bars which terminate laterally as

anterior and posterior tubercle. The roots are connected

laterally to the foramen by intertubercular lamellae of

bone. Double foramina transversarium is a rare

condition and this type of variation may affect the course

of vertebral artery. Variation in the number and size of

foramen transversarium of cervical vertebra may result

in headache, migraine and fainting attacks due to

compression of vertebral artery. The vertebral vessels in

such situations may give rise to vascular

insufficiency. Surgical anatomy and morphology is

useful to the operating spine surgeons and radiologist

while doing computed tomography and magnetic

resonant imaging scans. Maintaining the vertebral

artery is an important concern during cervical spine

surgeries since even minor lesions will lead to serious

hemorrhage or death. There are anatomical studies

under taken to minimize such accidental intra operative

lesions of these arteries. The objective of the present

study was to find the incidence of accessory foramina

transversaria in the cervical spine.

210 cervical vertebrae of human of both the sexes were
studied from Department of Anatomy, GCS Medical
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College, Ahmedabad. Number of foramen
transversarium present on transverse process of all
these vertebrae were observed macroscopically and
photographed. The data was tabulated and analysed.

34 out of total 210 vertebrae selected for the study
presented accessory foramen transversarium.

Unilateral Accessory Foramen Transversarium: Found
in 20 out of 34 cases of accessory foramen.Out of that
complete foramen transversaria were present in
12 vertebrae and incomplete foramen in 8 vertebrae.
Out of 12 cases of complete accessory foramen
transversaria, 4 were present on the right side and
8 were present on the left side.Similarly, out of total
8

Results

cases of incomplete accessory foramen transversaria,
6 were found on the right side and 2 on the left side.
(Table 1).

Table 1: Details of unilateral accessory

foramen transversarium

Unilateral accessory foramen transversarium

Accessory Foramen

Transversarium

Complete (Total 12) 4 8

Incomplete (Total 8) 6 2

Total 10 10

Right Left

Bilateral Accessory Foramen Transversarium: Found in

14 out of 34 cases of accessory foramen. Out of that

complete accessory foramen transversaria on both

sides were found in 10 cases.In 3 cases, the foramen

were found to be complete on one side and incomplete

on other side (Table 2). Incomplete accessory foramen

transversaria on both sides were found in 1 cases only

and the foramen was posterior side. Complete variety

was further divided into anterior and posterior

depending upon their position on transverse

process.The anterior variety was found in 2 cervical

vertebrae and posterior variety was found in 8 cases.

Table 2: Details of 3 Mixed (both complete and

incomplete) type of accessory foramen

Mixed (complete & incomplete accessory

foramen transversarium)

ALL POSTERIOR(TOTAL-3)

No. of Vertebrae\ Right Left

2 Incomplete Complete

1 Complete Incomplete
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been reported. Duplication implies that a vessel has

two origins that follow a more or less parallel course for a

variable distance.The vertebral artery is developed from

the fusion of the longitudinal anastomosis which links

the cervical inter segmental arteries that branch off from

the dorsal division of somatic inter segmental artery in

the 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. Sim et al.

described that sometimes there occur failure of the

controlled regression of this portion of the primitive

dorsal aorta along with the two inter segmental arteries

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. Since the vertebral vessels are

the factors behind the formation of 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.

Out of 210 cervical vertebrae, we found accessory

foramen transversarium in 34 vertebrae. It is found that

unilateral accessory foramen transversaria are more

common which is followed by the bilateral occurrence

that is in accordance with the previous studies. The

anatomy and morphology of foramen transversarium is

useful to the operating spine surgeons and radiologists in

the interpretation of radiographic films. Compression

or spasm of the vertebral artery is manifested not only by

neurological symptoms but also by hearing disturbances.
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Discussion:

In our study accessory foramen transversaria were

found in 34(16.19%) cervical vertebrae out of 210 total

vertebrae studied. Unilateral accessory foramen

transversaria were found in 20(9.52%) cervical

vertebrae. In 12 vertebrae, the accessory foramen

transversaria were complete. In 8 vertebrae, accessory

foramen transversaria were incomplete. Bilateral

accessory foramen transversaria were found in

14(6.67%) cervical vertebrae.

The vertebral vessels are responsible for formation of

the foramen transversarium. It can be assumed that

variations in the course of vertebral vessels will cause

variation in foramen transversarium. In the same

manner, variation of foramen transversarium can be

useful in estimating the variations of vessels.Narrowing

of foramina may indicate narrowness of vessels. Double

foramen transversarium could mean duplication of

vertebral artery. More so, the accessory foramina may

be present to compartmentalize the contents of

foramen transversarium. El Shaarway et al observed

that accessory foramen transversaria were more

common in lower cervical vertebrae mostly in C6.

Das Srijit reported two cases of double foramen

transversarium in 132 human cervical vertebrae. C

Tatizet Al (1978) studied 36 spines and reported 34

vertebrae which were having double foramen

transversarium. Jarostaw Wysocki et al studied 100

vertebral column and reported divided foramen most

frequent at the level of vertebra C (45.6%) and rarest at

the level of vertebra C (2.8%). Accessory foramen

transversarium were reported in lower cervical vertebra

mostly in C (70%).

Anatomically, the foramen transversarium is described

to be divided by fibrous or bony bridge separating the

artery and the vein. Mostly we found large anterior

and the small posterior (that enclose a branch of inferior

cervical ganglion and vertebral vein) foramen is called as

accessory foramen. The vertebral nerve ascends from

the stellate ganglion up to the level of C3,two branches

from this nerve are formed running towards the sixth

spinal nerve, and one of these branches passes through

the foramen transversarium. Double foramen

transversarium may be correlated by duplicate vertebral

artery. Bifid or duplicate origins of vertebral artery have

(6)

(7)

(8)

(6)

(9)

(10)

(11)

6

3

6



::24 ::

3. Greys Anatomy- The Anatomical basis of clinical practice (39

ed.),Elsevierchurchill livingstone,743.

4. Laxami Chandra Vaidya, ShaileshPatess, JatinGoda. Double

foramen transversariumin cervical vertebra morphology and clinical

importance. Int.J Res Med.2013,2(1): 103- 105, ISSN-2320-274.

5. An HS, Gordin R, Renner K: Anatomic considerations for platescrew

fixation of the cervical spine. Spine 16: 548-551, 1991.

6. Taitz c, Nathan H, Arenburg B. Anatomical observations of the

foramina transversaria.J NeurolNeurosurg Psychiatry 41; 19: 170-

176.

7. EL Shaarway EAA, Sabry SM, EL Gammaroy T, Nasar LE:

Morphology andmorphometry of theforamina transversaria of

cervical vertebra: A correlation with the position of the vertebral

artery. Kasr EL Aini Medical Journal (serial online) June 2010.

Accessed December 10, 2010.

8. Das Serjit, Suri Rajesh, K Vijay (2005) Double foramen transversaria;

An osteological study with clinical implications. Int Med J, 12: 311-

313.

9. JarostawWysocki, MariuszBubrowski, Jerzy Reymond, Jan

Kwiakowski(2003): Anatomical variants of cervical vertebrae and the

first thoracic vertebra in man. Via medica, 62: 357-363.

th

10. De Boeck, M Potvliege, R Roels F, DeSmedt: The accessory

costotransverse foramen: A radioanatomical study (1984).J of

computed assisted tomography,8:117-120.

11. Tondury G:Angewendte und topographischeanatomie,

Vierteauflagw. Lliepzig: George ThiemeVerlag (1970):293-453.

12. Hashimoto H, Onshi H, Yuasa T, Kawaguchi S. (1987): Duplicate

origin of vertebral artery: report of two cases. Neuroradiology, 29:

301-303.

13. Sim E, Vaccaro AR, Berzalanovich A, Thaler H, ULLrich CG:

Fenestration of the extracranial vertebral artery:Review of the

literature spine 26:139-142, 2001.

14. IoneteC ,Omojola MF: MR angiographic demonstration of bilateral

duplication of the extracranial vertebral artery : Unusal course and

review of the literature .AJNR 27: 1304-1306, 2006.

15. Riew K: Microscope-assisted anterior cervical decompression and

plating techniques for multilevel cervical spondylosis . Operative

Techniques in orthopaedics 8:22-33, 1988.

Shah S et al: Accessory foramen transversarium in cervical vertebrae


