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CASE REPORT

Delayed subarachnoid hemorrhage 7 years after
cerebellar infarction from traumatic vertebral

artery dissection

Michael A Silva, Alfred P See, Priyank Khandelwal, Nirav J Patel,

Mohammad Ali Aziz-Sultan

SUMMARY

Vertebral artery dissection (VAD) is an important cause
of ischemic stroke and subarachnoid hemorrhage (SAH).
Dissections presenting with ischemia rarely cause SAH
after more than a few hours, especially without
radiographic evidence of pseudoaneurysm. We
successfully treated a patient for persistent vessel injury
presenting with SAH 7 years after presenting with
extracranial subocclusive dissection of the right vertebral
artery and an associated right posterior inferior cerebellar
artery stroke. This is one of only three reported cases of
delayed SAH occurring more than 2 weeks after an initial
ischemic presentation of a VAD, and the only one
without radiographic evidence of pseudoaneurysm at
standard follow-up duration.

BACKGROUND

Intracranial artery dissections can cause ischemic
stroke and subarachnoid hemorrhage (SAH).'
Dissections most commonly affect healthy young
and middle-aged adults (average age 38 years) with
no significant difference in prevalence between
men and women.! ? Injury to the vessel wall may
stenose the lumen, dilate the vessel, or form a pseu-
doaneurysm.! Subintimal dissections with preserved
media and adventitia narrow the lumen and are
associated with thrombus and infarction, while dis-
sections through the media and adventitia can
rupture and cause SAH.!

First-line management of asymptomatic extracra-
nial vertebral artery dissection (VAD) comprises
blood pressure management, several months of
anticoagulant and antiplatelet therapy, and imaging
follow-up.! ? In contrast, intracranial extension of
VAD is treated to reconstruct the lumen or decon-
struct the parent artery with the primary objective
of preventing intracranial hemorrhage. In dissec-
tions with persistent ischemia refractory to anticoa-
gulation, intervention can target the source of
emboli or provide reperfusion.> Surgical interven-
tion can also target hemorrhagic sequelae of the
dissection via embolization of a pseudoaneurysm or
of the parent vessel itself. Without radiographic evi-
dence of aneurysmal dilation or intracranial exten-
sion, the risk of delayed SAH is presumed to be
low.?

CASE PRESENTATION
A 57-year-old man with a history of hypertension
and a known right VAD causing a right posterior

inferior cerebellar artery (PICA) stroke after a
motor vehicle accident in 2009 presented with the
worst headache of his life, nausea, and diaphoresis.
During his original presentation he was evaluated
with CT angiography (CTA) imaging and found to
have a subocclusive dissection of the right vertebral
artery (VA) at the C2 vertebral body level, with
weak retrograde reconstitution of the distal right
VA by the left VA and associated right PICA infarc-
tion on MRI. He was placed on warfarin for
12 months and then converted to 325 mg aspirin
daily. A follow-up CTA performed 7 months after
his stroke showed partially restored flow at V2 and
fully reconstituted flow at V3 and V4.

INVESTIGATIONS

At the current presentation, CT imaging revealed
SAH into the perimedullary, prepontine, and peri-
mesencephalic cisterns (figure 1A). Further investiga-
tion with CTA and digital subtraction angiography
(DSA) demonstrated occlusion of the previously dis-
sected right VA (figure 1C-E) and retrograde filling
of the right PICA from the left VA (figures 1B and 2).
There was no evidence of aneurysm on DSA.

A repeat angiogram performed 1 week later
revealed increased anterograde filling of the V3
segment of the right VA with retrograde filling of
the V4 segment (figure 3A). The vessel was still
occluded proximally; however, a more thorough
angiogram with injection of the costocervical trunk
demonstrated collateral filling from the costocervi-
cal trunk via the right ascending cervical artery
(figure 3B) and thyrocervical trunk via the right
deep cervical artery (figure 3C). The angiographic
evidence of increased anterograde and collateral
perfusion of the dysplastic vessel (arrowhead, figure
3C) raised suspicion of an acute-on-chronic dissec-
tion and elevated the risk of a rebleed, so the deci-
sion was made to embolize the right VA.

TREATMENT

Access to the reconstituted distal right VA was
achieved in a retrograde fashion. Coils were placed
proximal to the dysplastic segment and up to the
origin of the right PICA. A final postoperative DSA
demonstrated cessation of anterograde flow through
the right VA with preserved retrograde flow into the
preserved right PICA (figure 4).
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Figure 1

Initial cross-section imaging. (A) Midline sagittal non-contrast CT scan showing premedullary, prepontine, and premesencephalic (arrow)

subarachnoid hemorrhage. (B) Sagittal contrasted CT arteriogram (CTA) showing a patent right vertebral artery distal to the right posterior inferior
cerebellar artery (PICA, arrow), but not proximally. (C) Seven-year prior axial MRI T2 sequence demonstrating prior right PICA (arrow) infarction.
(D) Reconstruction of CTA from 7 years prior demonstrating the dissection of the right vertebral artery at the C2 level (arrow) with reconstitution
from the left vertebral artery. (E) Axial MRI T1 sequence with fat suppression demonstrating absent flow-related signal loss in the right vertebral

artery (arrow) and T1 shortening consistent with dissection.

Figure 2

Initial angiogram. (A) Anteroposterior (AP) digital subtraction angiogram (DSA) with left vertebral artery injection demonstrating

retrograde opacification of the distal right vertebral artery into the right posterior inferior cerebellar artery (arrow) but not the proximal right
vertebral artery. (B) AP DSA with right subclavian injection early (top) and mid (bottom) arterial phase, without demonstration of right vertebral

artery patency proximally or through distal collateral anastamoses.

OUTCOME AND FOLLOW-UP
The patient recovered well and was neurologically intact at
2-month follow-up.

DISCUSSION

VADs presenting with ischemia rarely cause simultaneous or
subsequent SAH, especially more than a few hours after the
initial dissection.” The pathogenesis of this transition has
not yet been elucidated due to the limited reports of the

phenomenon.’ Fewer than a dozen cases of delayed SAH of a
VAD after an ischemic presentation, and only two delays of
longer than 2 weeks, have been reported.*'° Naito et al
described a patient who presented with brainstem infarction,
was treated with antiplatelet therapy, and developed SAH
51 months later. Imaging revealed an occluded V4 segment
flanked by two dilated aneurysmal sacs, one of which was
coiled.” Sagoh et al” treated a patient for SAH 11 years after a
left cerebellar infarction and a ‘pearl and string’ sign on
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Figure 3  Follow-up angiogram at 1 week after initial presentation. (A) Anteroposterior digital subtraction angiogram (DSA) with left vertebral
artery injection demonstrating retrograde opacification of the distal right vertebral artery into the right posterior inferior cerebellar artery (PICA,
arrow) and now also the proximal right vertebral artery (PICA, arrowhead). (B) DSA of the right costocervical trunk during early arterial phase: the
deep cervical artery (arrow) provides collateral flow to the right vertebral artery at the C2 level via dilated anastamoses (arrowhead). (C) DSA of the
right thyrocervical trunk during the late arterial phase shows the distal vertebral artery filling with a fusiform dilation (arrowhead) before filling the

right PICA (arrow).

Figure 4 Angiogram after coil
embolization of the right vertebral
artery. (A) Lateral fluoroscopy
demonstrating the coil mass (arrow)
within the C1 and C2 levels of the
right vertebral artery. (B) Lateral digital
subtraction angiogram with right
thyrocervical trunk injection
demonstrating no further opacification
of the right vertebral artery dilation.

angiography with persistent dilation of the pseudoaneurysm
over the course of the delay. VADs typically resolve with
restored perfusion or complete occlusion; only rarely do they
sustain persistent pseudoaneurysmal dilation.> 7 Reported cases
of delayed VAD SAH showed evidence of aneurysmal dilation,
including the two with the longest delays described by Naito
et al and Sagoh et al.

The patient in this case had no evidence of intracranial exten-
sion of the dissection or aneurysmal dilation during initial
imaging or at most recent follow-up (7 months after dissection).
During initial CTA and angiogram after delayed SAH there was
new occlusion of the right VA proximal to the right PICA.
Although of unclear duration, the occluded VA was not consid-
ered a vulnerable substrate for new SAH. Since incomplete
visualization of the V4 segment with VA injections is not suffi-
cient to evaluate all intracranial sources of bleeding, follow-up
angiography fully evaluated the cervical arterial supply. This
revealed that, despite the occlusion of the right VA, the diseased
segment persisted and extended intracranially to the origin of
the right PICA via anterograde supply from cervical soft tissue
collaterals. The recanalization of the right VA via thyrocervical
and costocervical collaterals represented a recurrent risk of hem-
orrhage due to persistent flow through the dysplastic right VA,
hence it was critical to embolize the dissected vessel to prevent
future episodes of rebleed or infarction.

This case shows that hemorrhagic transition of a previously
dissected VA can occur several years after the initial dissection,
even with reconstituted vessel lumen on early follow-up
(7 months in this case). It is exceedingly rare for a VAD to cause
SAH with no radiographic evidence of aneurysmal dilation, and
it is even more rare for this to occur 7 years after an initial
ischemic presentation. In this case, the dissection progressed to

Learning points

» Delayed acute on chronic vertebral artery dissection (VAD),
although rare, is one of the causes of subarachnoid
hemorrhage (SAH) and should be considered when
evaluating a patient with SAH, especially in patients with
a history of intracranial dissection.

» If preliminary non-invasive imaging does not reveal an
obvious cause of the SAH, the patient should undergo a
complete cerebral angiogram with attention to the
extracranial vessels that can anastomose with the vertebral
artery and cause SAH.

» Vessel caliber can evolve following dissection and repeat
cerebral angiography can demonstrate early or delayed
recanalization of dissections and pseudoaneurysms.

» Despite routine follow-up of dissections showing
recanalization of the vessel lumen, the long-term outcome
may involve variations of occlusion and collateral vessel
reconstitution with persistence of a dissected segment.

» The majority of cases of VAD respond well to medical
management and do not require surgical treatment. Patients
with repeated focal neurological symptoms despite optimal
medical management should be evaluated carefully for more
aggressive surgical treatment of ischemic or hemorrhagic
complications.

the intracranial segment despite a stable appearance after the
typical medical management and clinical and radiographic
follow-up. Furthermore, this case represents persistence of a

Silva MA, et al. BMJ Case Rep 2016. doi:10.1136/bcr-2016-012507

3



Hemorrhagic stroke

diseased segment via recruitment of occult cervical collateral
supply despite occlusion of the proximal parent vessel. The only
other reported cases of delayed hemorrhage more than 2 weeks
after an ischemic VAD showed radiographic evidence of aneur-
ysmal dilation during the routine course of management.”

There may be a persistent risk of SAH despite improving
vessel anatomy on imaging. Even if no radiographic evidence of
persistent vessel irregularity or pseudoaneurysm exists on initial
presentation of a VAD, a transition to SAH can occur as many
as 7 years later and patients should be monitored accordingly,
such as with fat-suppressed T1 sequence MRI.
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