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Abstract

We investigate radiographic features of
vertebral artery injury/occlusion associated
with nonpenetrating cervical spine trauma
and to demonstrate the importance of the

CTA in high-risk cases. With the
popularization of CTA  (Computed
Tomography Angiography) and MRA
(Magnetic ~ Resonance  Angiography),

vertebral artery injury has been a common
complication of cervical spine trauma.

The occlusion of the vertebral artery
secondary to non-penetrating trauma of the
cervical spine (fractures and/dislocations)
can be found in approximately 20% of the
cases. Vertebral artery occlusion was rarely
symptomatic because of sufficient collateral
blood supply through not only contralateral
vertebral artery but also the circle of Willis.

Keywords: occlusion of the vertebral
artery, computed tomography angiography.

Case presentation

We are presenting the case of a 61-year-
old patient, who has suffered multiple
trauma as result of a fall from a great height.

The patient was tetraplegic. He had
radio-imagistic investigations done: X-ray,

IRM exam for the cervical spine and
cervical angio-CT scan (cervical angio-CT
scan, with sections of 1 mm, pitch 1,5 mm,
reconstructions 0,8 mm, followed by MPR
and MIP processing).

The cervical spine X-ray has shown
posterior fracture dislocations C3-C4, with
segmental kyphosis at the same level. In
addition to this, the IRM exam revealed
haemorragic and edematous medullary
contussion C2-C5, in the stage of
extracellular methemoglobin: low signal
intensity on T1-weighted image with a
small area of high signal, and high signal
intensity on T2-weighted image (Figures 1
A, B), traumatic disc injury at C3-C4: areas
of high signal intensity on STIR T2 image
(Figure 1B), occlusion of the right vertebral
artery: absence signal void T2, with
vertebral artery dissection (Figure 2).

The intra-surgery  diagnosis  was
traumatic lesion C3-C4 with
hyperextension. During surgery, a hematic
collection could be found laterocervical on
the right, in the vicinity of the dislocation
centre; hemostasis was performed with
gelaspon strips, and also the ablation of the
broken disc C3-C4.
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Figure 1 MRI exam — sagital sections:
A STIR T2-weighted axial image,
B T1-weighted axial image:
- posterior fracture dislocations C3-C4, with
anterior angulation at the same level
- edematous and hemorrhagic medullary contussion
C2-C5, in the stage of extracellular methemoglobin
(low signal intensity on T1-weighted image with a
small area of high signal, and high signal intensity on
T2-weighted image)

- traumaic disc injury at C3-C4 (areas of high signal

intensity on STIR T2 image)

Figure 2 MRI of the cervical spine T2-weighted
image - axial and sagital sections: high signal
intensity of the right vertebral artery, occlusion of
the lumen with vertebral artery dissection

Postoperative, an angio-CT cervical
exam was performed, which highlighted the
absence of the contrast of the right vertebral
artery, having the inferior limit at the level
of a section plan, which passes through the
superior end-plate of the vertebral body C5,
and the superior one — at the level of a
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section plan, which passes through the
inferior end-plate C2 (Figures 3, 5), with
the presence of a reduced contrast at the
level of the base of the cranium and a good
intra-cranial contrast (Figure 4). CTA also
showed a hemorrhagic collection with fine
airy bubbles lateral-vertebral on the right,
with dimensions of 14/29 mm in an axial
plane, between the vertebral body C2 and
the intervertebral space C5-C6.

The diagnosis was cervical trauma,
fracture-dislocations C3-C4, cervical
medullary contussion C4, right vertebral
artery occlusion (thrombosis of right
vertebral artery segment V2).

In the case of these types of trauma
lesions, the prognosis is extremely poor, the
patient dying in ten days after checking in.

3B
Figure 3 CTA of the cervical spine - axial sections:
no signal flow along the vertebral artery — V2
segment

i

Figure 4 CTA of the cervical spine - axial sections:
A low signal flow along the vertebral
artery — V3 segment;
B normal blood flow in V4 segment

4B

Discussion

Although vertebral artery injuries caused
by penetrating injuries to the neck,
chiropractic ~ manipulation, yoga, and
sustained physiologic movement have been
well described, those associated with
nonpenetrating cervical spine injuries were
thought to be infrequent because most of
them were asymptomatic.[1-5]

In the past, this lesion was thought to be
infrequent  because it was  rarely
symptomatic, and conventional
angiographic screening has rarely been
performed because of its inherent risks.
Thereafter, with the popularization of
noninvasive MRA, several prospective
studies using MRA were conducted to
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determine the incidence of this lesion. [4,6-
8,12] The incidence derived from these
clinical series was within a narrow range
between 18.9% and 25.5%.[4,6,7,12]
Vertebral — artery  occlusion can  be
considered a common complication in
approximately 20% of cervical spine
fractures and/or dislocations.

6B

Figure 6 Angiorgaphy of the vertebral arteries:

A lateral view: 1,2 vertebral arteries, 3 posterior
inferior cerebellar artery, 4 basilar artery,

Figure 5 CTA of the cervical spine 5 anterior superior cerebellar artery, 6,7 posterior
A sagital and cerebellar arteries, 8 posterior
B coronal reconstructions: absence of the contrast of communicating artery

the right vertebral artery, — V2 segment B frontal view: V2, V3 and V4 segments
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Anatomically, the vertebral artery is
divided into 4 segments: first, subclavian to
entrance to the foramen transversarium (C6
or C7); second, C6-C1, in which the
vertebral arteries pass through the foramen
transversariumthird, C1 to entrance into
the dura; and fourth, entrance to its
termination in the basilar artery. [3,34]
(Figure 6).

The most common site of vertebral
artery injury associated with cervical spine
trauma was the second segment.[13]
Vertebral artery injury generally occurs
either through excessive distraction and
stretching of the vessels between 2 adjacent
foramina transversia (as observed in facet
dislocation) [1,3,5,7,8] or through direct
trauma to the vessel wall (as observed in
fractures involving the articulating facet or
the foramen transversarium).[5,14]
Previously, hyperextension injuries had
been accepted as the most common
mechanism of vertebral artery injury.
[15,16] However, recent reports have
identified distractive flexion injury as the
main cause of this lesion. [4,5,7,8,17] Facet
dislocation, especially the unilateral one,
was closely related to this lesion. [4,7,8,17]
Patients with vertebral artery occlusion had
traumatic spinal cord lesion. However,
vertebral artery occlusion without spinal
cord injury was reported in the literature.
[4,7,8] There was no significant correlation
between vertebral artery occlusion and
severity of spinal cord injury.

Vertebral artery injury secondary to
cervical spine trauma includes a wide
spectrum of vessel damages, such as intimal
dissection, aneurysm, intramural or
subintimal hematomas, and occlusion. The
most common lesion shown in previous
studies using varying imaging methods was
occlusion.[5,6] A  pathomechanism of

traumatic vertebral artery occlusion is:
intimal disruption initially occurs, then
secondary events such as thrombus
formation may lead to clot occlusion of
vessel lumen. [4,5] The natural history of
VAD (vertebral artery dissection is
unknown). It can heal spontaneously, it can
develop occlusion or it can form a pseudo-
aneurysm. The clinical significance of VAD
lies in its potential to form intra-luminal
thrombosis and this has potential for
embolization.

The mechanism of occlusion in a
compressive injury is likely to be vasospasm
or minor artery dissection, which may cause
reversible occlusion, [18,19] because,
comparatively, vessels are subjected to less
severe stretching in compressive injuries
than in  distractive  injuries.  Flow
disturbance caused by vasospasm can be

restored within a short period. [4]
Furthermore, occlusion secondary to
vertebral  artery  dissection can  be

recanalized up to 85% within 3 months by
spontaneous mechanism, which could have
depended on the intrinsic condition of the
vessels. [18] Therefore, the potential for
restoration of blood flow may be higher in
compression injuries than in distraction
injuries.  Treatment for VAD is
controversial; it not clear whether patients
must be heparinized, be treated with
antiplatelets (Aspirin) or treated at all. Once
thrombosis occurs, it is also controversial
whether anticoagulation or antiplatelet
therapy should be the treatment of choice.
Vadim Beletsky et al[32] showed that the
recurrence rate for embolization is
decreased significantly (by 8.3%) in patients
on anticoagulation compared to those on
Aspirin ~ (12.4%). This difference in
outcome at one year was not statistically
significant. It is prudent to seriously
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consider prophylactic treatment (unless
contra-indications  exist) because  the
prognosis for brainstem ischaemia is very
poor.

One of the most controversial issues in
traumatic cerebro-vascular trauma is what is
the best modality for investigating blunt
cerebro-vascular injury. The gold standard
is Digital Subtraction Angiography (DSA).
The problem with DSA is that it is an

invasive  procedure. Other modalities
available  are  multi-detector ~ CT-
Angiography (CTA), MRI, and MRI-
Angiography .

MRA is quite accurate in the detection
of near or total occlusion of the extracranial
neck vessels. [6, 20, 21] On the other hand,
slow blood flow in the small vessels on
MRA can be confused with occlusion as a
result of insufficient resolution. [5,22]
Although conventional angiography is a
much more invasive modality, it is superior
to MRA in the detection of nonoccluded
intimal disruption, which occasionally
causes distal embolization. However,
because occlusion is the most common
vertebral artery injury, the majority can be
successtully detected by noninvasive MRA.
[5,6] . Alexander L. Eastman et al. [33] in a
large series of 162 patients demonstrated
that CTA is a very good screening tool for
blunt cervical injury. They demonstrated
that the overall sensitivity, specificity,
positive predictive value, negative predictive
value, and accuracy of CTA for the
diagnosis of blunt cerebro-vascular injury
were 97.7%, 100%, 100%, 99.3%, and 99.37,

respectively.
Symptoms of vertebrobasilar ischemia
include headaches, dizziness, vertigo,

tinnitus, unsteady gait, dysarthrias, diplopia,
visual field defect, blurry vision, ptosis,
drowsiness, syncope, altered consciousness,

nystagmus, and dysphagia.[4-8,17] A low
frequency of vertebrobasilar ischemia in
patients with cervical spine trauma has been
shown in many published reports.
However, it is also apparent that
vertebrobasilar  ischemia ~ can  have
devastating consequences (mortality rate
75% to 86%).[23] Unilateral occlusion of
the vertebral artery rarely results in a
neurologic deficit because of sufficient
collateral blood supply through the
contralateral vertebral artery. [4-6, 13, 17]
Whereas, approximately 15% of patients
have hypoplasia of one vertebral artery,
which emphasizes the fact that there may
not always be sufficient collateral arterial
supply in a patient with unilateral
occlusion. [14,17]

There are other potential sources of
collateral circulation to the vertebrobasilar
territory, such  as  the  posterior
communicating arteries, which are the
important elements of the circle of Willis,
[28] the posterior inferior cerebellar
arteries, [29] distal branches of the
thyrocervical and costocervical trunks, the
occipital artery, interspinal branches, and
muscular branches. [13, 30, 31] The circle
of Willis plays an important role in the
collateral pathway between the anterior and
posterior circulation of the brain.[28] In
patients with a complete circle of Willis,
sufficient collateral circulation is present
even when bilateral vertebral artery
occlusion  occurs.[10,28] A possible
explanation for this phenomenon is the
existence of sufficient collateral blood flow
from anterior circulation via the posterior
communicating  artery and/or  early
restoration of blood flow in the occluded
artery.
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Conclusion

Based on the literature and on this case
report, ~we make the following
recommendation:

- CTA (Computed Tomography
Angiography) has the advantage of
minimally invasive speed of acquisition that
is vital in the acute setting; CTA is a very
good screening tool for blunt cervical
injury;

-vertebral artery injury must be excluded
in high-risk cases, CTA or MRA are
increasingly used to help make the
diagnosis;

-the practical disadvantage of CTA is the

confounding effect of vessel wall
calcifications on image interpretation;

-prophylactic  treatment must be
seriously considered unless there are

contra-indications: Aspirin 650 mg orally
twice a day for three months.
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