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ABSTRACT
*1

Introduction: The occurrence of vertebrobasilar insufficiency caused by rotation of the head has been reported
due to thickened fibroligamentous structures, osteophyte formation, duplication of foramen transversarium,
and congenital absence of the foramen transversarium. The size and variations of the foramen transversarium
plays an important role in vertebrobasillar insufficiency. The present study was carried out on the anatomical
variations of foramen transversarium.
Materials and Methods: The present study was carried out on 50 dry adult subaxial cervical vertebrae. Among
that 40 were typical and 10 were seventh cervical vertebrae. All the foramen transversaria were observed for any
anatomical variations and recorded. The anteroposterior and transverse diameters of all the foramen
transversaria and the distance between the medial margins of uncinate process to the foramen transversarium
were measured with the double tipped compass and the digital vernier calipers.
Results: The average transverse diameter of typical cervical vertebrae and seventh cervical vertebrae were 5.45
± 0.84mm and 5.13 ± 1.22mm respectively. The average anteroposterior diameters of typical and seventh cervical
vertebrae were 4.84 ± 0.69 mm and 3.91 ± 1.17mm respectively. The distance from medial border of uncinate
process to foramen transversaria was 4.28 ± 0.77mm in typical and 5.44 ± 1.28mm in seventh cervical vertebare.
The incidence of double bubble foramen in typical cervical vertebrae was reported as 17.5%. The incidence of
double foramen transversaria was 12.5% in seventh cervical vertebrae. Osteophytes were obstructing the foramen
transversarium and narrowing it in 25% vertebrae.
Conclusion: The knowledge on the variations, dimensions and the distance between the medial borders of the
uncinate process to foramen may be helpful for the neurosurgeons while performing decompression of artery
through anterior approach to cervical spine.
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department of Anatomy. Among that 40 were
typical and 10 were seventh cervical vertebrae.
The cervical vertebrae are identified by the Damaged vertebrae were excluded from the
presence of foramen transversarium (FT) in the study. All the foramen transversaria were
transverse processes. Foramen transversarium observed for any anatomical variations. Any the
is formed by the vestigial costal element fused observed variations were recorded. The anteroto the body and the true transverse process of posterior and transverse diameters of all the
the vertebra [1]. The FT gives passage to the foramen transversaria were measured to
vertebral artery, vertebral veins, and sympa- determine the size of the foramen transversaria
thetic nerves from inferior cervical ganglion [2]. (Figure 1). The size of right and left sides were
The embryogenesis of the vertebral artery compared. The distance between medial
begins at approximately 32 days of intrauterine margin of uncinate process to medial margin of
life and is completed by 40 days, between the foramen transversarium was also measured. All
12.5- and 16-mm stages [3,4]. Embryologically the measurements were taken with the double
vertebral artery formation tales place by the fu- tipped compass and the digital vernier calipers.
sion of the longitudinal anastomoses of
Fig. 1: Typical cervical vertebra showing the
cervical intersegmental arteries which were the measurements foramen transversarium. (A- Transverse
branches of the primitive paired dorsal aorta. diameter; B- Anteroposterior diameter; C – Distance
The intersegmental arteries gradually regress, between the medial margin of uncinate process to medial
except for the seventh intersegmental artery, margin of foramen transversarium.)
which forms the proximal portion of the subclavian artery; including the point of origin of the
vertebral artery [5].
The posterior circulation of the brain is completely depended on the basilar artery formed
from the fusion of two vertebral arteries. The
tortuous course of vertebral artery and rarely
medial position of transverse foramen in relation to the joint of Luschka may result in lifethreatening iatrogenic injury following cervical
decompression [6,7]. Previous studies reported
on the variations in the number and size of the
FT of the cervical vertebra which resulted in RESULTS
headache, migraine and fainting attack due to
compression of vertebral artery [8]. The The size of the FT was determined by measurcompression of the vertebral artery as a result ing transverse and anteroposterior diameters.
of stenosis of the transverse foramen may also The transverse diameter of typical cervical
lead to clinically important consequences [9,10]. vertebrae was ranging from 3.79mm to 7.38mm
The present study is focused on the dimensions and the anteroposterior diameter was ranging
of the transverse foramen and the distance of from 3.43 mm to 6.56 mm. The average
the transverse foramen from the medial border transverse diameter of typical cervical vertebrae
of the uncinate process of subaxial cervical and seventh cervical vertebrae were 5.45 ±
vertebrae in South Indian population and also 0.84mm and 5.13 ± 1.22mm respectively. The
elucidates the anatomical variation related to average anteroposterior diameters of typical and
foramen transversarium which place the seventh cervical vertebrae were 4.84 ± 0.69 mm
and 3.91 ± 1.17mm respectively. The distance
patients at risk.
from medial border of uncinate process to foraMATERIALS AND METHODS
men transversaria was 4.28 ± 0.77mm in typical
The present study was carried out on 50 dry and 5.44 ± 1.28mm in seventh cervical vertehuman adult cervical vertebrae consisting of 100 brae. There was no significant difference beforamen transversaria were collected from the tween right and left sides. (Table 1, Figure 2).
INTRODUCTION
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Table 1: Showing the mean and standard deviations of
size of FT of typical cervical vertebrae and distance from
medial margin of uncinate process to FT.

Parameter (In milli meters)

Right side

Left side

Transverse diameter of FT

5.36 ± 0.89

5.53 ± 0.80

Anteroposterior diameter of FT
Distance between medial margin of
uncinate process to FT

4.88 ± 0.70

4.80 ± 0.68

4.14 ± 0.66

4.42 ± 0.84

The data was process for student’s t test with
which shows bilateral symmetry as the P value
was more than 0.05 for all parameters. Statistically significant difference was not found
between right and left sides.
Fig. 2: Showing the bar diagram of size of FT of typical
cervical vertebrae and distance from medial margin of
uncinate process to FT.

Fig. 3: Typical cervical vertebra showing double bubble
shape foramen transversarium.

Fig. 4: Seventh cervical vertebra showing right unilateral double foramen transversarium.

Fig. 5: Seventh cervical vertebra showing bilateral double
foramen transversaria.

Table 2: Showing the mean and standard deviations of
size of FT of seventh cervical vertebrae and distance
from medial margin of uncinate process to FT.

Parameter (In millimeters)

Right side

Left side

Transverse diameter of FT

5.20 ± 1.10

5.05 ± 1.38

Anteroposterior diameter of FT
Distance between medial margin of
uncinate process to FT

4.08 ± 1.40

3.75 ± 094

5.22 ± 1.04

5.66 ± 1.57

Double foramen transversaria was not seen in
typical cervical vertebrae, but double bubble Fig. 6: Seventh cervical vertebra showing double bubble
appearance of FT on left side and double FT on right
appearance (in complete double FT) was side.
observed in 7 specimens out of 40 typical
cervical vertebrae. In all the 7 specimens it was
present unilaterally, 3 on left side and 4 on right
side (Figure 3). Out of 10 seventh cervical
vertebrae 3 were presented with double FT. In
one specimen it was bilateral and in other two
specimens unilateral (Figure 4, 5). Osteophytes
were obstructing the FT and narrowing it in 25%
of typical vertebrae. Total 10 typical cervical
vertebrae were presented with osteophytes obstructing the FT out of 40 specimens (Figure 7).
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Fig. 7: Typical cervical vertebra showing the osteophyte
obstructing the FT on right side and double bubble
appearance of FT on left side.

DISCUSSION
Stenosis or occlusion of the vertebral artery with
head rotation leads to symptomatic vertebrobasillar insufficiency resulting in Bow hunter’s
stroke [11,12]. Head rotation produces stenosis
or occlusion of a contralateral vertebral artery
according to angiographic studies. The narrowing of the transverse foramen may predispose
patients to vertebrobasilar insufficiency and
thrombus formation especially with head
rotation [13]. In the present study narrowing of
foramen transversarium was observed either
due to the presence of osteophytes or double
bubble shape of foramen transversarium in
typical cervical vertebrae. Osteophytes were
observed in 25% specimens and double bubble
was present in 17.5% of specimens. Presence
of these variations further narrows the foramen
transversarium and worsens the condition.
In the present study the transverse and anteroposterior diameters of foramen transversaria
were ranging from 3.79mm to 7.38mm and the
anteroposterior diameter was ranging from 3.43
mm to 6.56 mm respectively. The mean transverse diameter on right and lefts sides was
5.36±0.89mm and 5.53±0.80mm respectively;
anteroposterior diameters on right and left sides
were 4.88±0.79mm and 4.80±0.68mm respectively. Santosh Kaur Sangari et al., studied on
American population and reported the mean
transverse diameter on right and left sides as
5.69±1.04mm & 5.87±0.89mm respectively; the
anteroposterior diameters of right and left sides
Int J Anat Res 2017, 5(2.1):3708-12. ISSN 2321-4287

were 5.17±0.89mm and 5.13±0.79mm respectively. The dimensions of the Indian population
show smaller foramen transversarium when
compared to American population [13].
The mean distance from the medial margin of
uncinate process to the medial margin og foramen transversarium was reported as 4.14±0.66
on right side and 4.42±0.84mm on left side
which were smaller than the study by Santosh
Kaur Sangari et al., where they reported it as
5.0±0.87mm on right side and 5.0±1.0mm on left
side. The distance between the medial margin
of uncinate process to medial margin of foramen transversarium plays important role while
performing decompression of artery through
anterior approach to cervical spine [13].
None of the typical cervical vertebrae showed
double foramen transversarium. Double foramen
transversaria were present only in seventh
cervical vertebra and the incidence was reported
as 20% which was similar with the previous
studies by Apurba patra et al., and Chaudhari
ML et al., but they also found double foramen
transversaria in typical cervical vertebrae
[14,15].
CONCLUSION
Narrowing of foramen transversaria was
observed in significant number of specimens due
to the presence of osteophytes, which cause
vertebral artery compression and injury. The
knowledge on the variations, dimensions and the
distance between the medial borders of the
uncinate process to foramen may be helpful for
the neurosurgeons while performing decompression of artery through anterior approach to
cervical spine. The size of the foramen transversarium showed ethnic variation.
Conflicts of Interests: None
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