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Case Report
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A posterolateral vertebral artery tunnel of atlas vertebra — a case report
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Abstract

In usual circumstances there is a shallow or deep groove on the superior surface of posterior arch
of the atlas vertebra for the lodgment of the third part of the vertebral artery. Sometimes this
groove is converted into a tunnel by the simultaneous presence of lateral and posterior ponticles
arising from the superior surface and posterior end of the lateral mass of the atlas vertebra. The
present study comprised of 55 adult atlas vertebrae, which were studied for the presence of
retroarticular vertebral artery canal either complete or incomplete in formation. Out of these
only one specimen had the complete retroarticular canal on left side and incomplete canal on
the right side. This variation may be important for the orthopedic surgeons, neurosurgeons,
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radiologists and anthropologists.
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[ntroduction

The vertebral artery while ascending through the foramina
transversaria of lower six vertebrae, reaches lateral to the
lateral mass of atlas vertebra. From here, turning posteriorly
and laterally, it lies in a groove on the superior surface of
the posterior arch of atlas. Thereafter it enters the foramen
magnum to supply the intracranial structures [1]. This groove
may be converted into a complete canal for the passage of
vertebral artery [2]. A number of terms were used for this
canal as retroarticular vertebral ring [3], retroarticular
canal [4], retrocondylar vertebral artery ring [5]. Physicians,
neurologists and surgeons operating in the area of atlas
vertebra should be aware of this variation as a cause of
vertebro-basilar insufficiency.

(Case Report

In the present specimen of atlas, there was a complete tunnel
formation on the left side. The bridge over the groove for the
vertebral artery was further having a small complete foramen
in it. For what structure it is there is not known. On the right
side there were posteriorand lateral ponticles but no complete
canal was there.

Discussion

The formation of posterolateral tunnel for the vertebral
artery is due to the ossification of lower border of posterior
atlantooccipital membrane [1]. The vertebral artery during
its course can be compressed or damaged by from the
external causes like bony, ligamentous or any muscular
factors. This formation of the canal around the vertebral
artery may compress the vertebral artery as it passes from
the foramen transversarium of atlas vertebra to the foramen
magnum [6]. It is severe during the extreme rotatory
movements carried during therapeutic manipulation of the
cervical spine [7]. It can result in reduced blood flow to the
brain causing vertebro-basilar ischemia. Complete tunnel is
found commonly in males and incomplete in females [8]. It
is considered as genetic feature due to ossification in course
of aging; as a remnant of proaltas also known as occipital
vertebra represent the rudimentary transverse process of
the proatlas [9]. Dhall et al. found an increase in incidence
of the lateral and posterior ponticles on the left side [10].
Reason given was asymmetry due to unequal weight bearing
due to left tilted head posture. Good results were found in
these cases after fracturing the posterolateral canal so
decompressing the artery. This tunnel when present can



Aposterolateral tunnel of atlas

Figure 1. Atlas vertebra showing posterolateral vertebral artery
tunnel on left side (superior aspect).

make the lateral mass screw fixation difficult. This variation
is also of considerable importance to a radiologist as it is
visible on radiology and can point towards the underlying
disease process.

Conclusion

This variation should be known before the surgery
at the craniovertebral junction as the screw fixation
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Figure 2. Atlas vertebra with the posterolateral tunnel on left side
(inferior aspect).

in the lateral mass of atlas vertebra or any surgical
manipulation of the cervical spine. This tunnel can
increase the possibility of intraoperative complications.
It should be kept as a predisposing factor for
vertebrobasilar insufficiency, especially on rotating the
neck.
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