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ABSTRACT

Background: Intracranial internal carotid artery (ICA) dissection manifesting as ischemic stroke is rare. Although
endovascular revascularization therapy is effective in preventing the progression of stroke, little is known about
the potential risk of this therapeutic approach.

Case Description: We report a case of a 38-year-old woman who presented with acute ischemic infarcts in
the territory of the left anterior choroidal artery (AChA) due to intracranial ICA dissection. She underwent
balloon angioplasty, resulting in the complete resolution of the stenosis. The AChA, which was nearly occluded
preoperatively, was unexpectedly recanalized after the procedure. Four hours later, she developed a parenchymal
hemorrhage in the left basal ganglia without subarachnoid hemorrhage. The AChA, suspected as the hemorrhagic
source during surgical hematoma removal, was revealed to have a disrupted internal elastic lamina on pathological
examination, suggesting that the dissection of the ICA extended to the AChA.

Conclusion: To the best of our knowledge, this is the first case report demonstrating that the intracranial ICA
dissection extends to the associated perforator. Considering the potential risk of subsequent hemorrhagic
complications by recanalization of the dissected perforator, prudent postoperative management, including strict
blood pressure control, is advisable following endovascular revascularization therapy against intracranial artery
dissection involving perforators.

Keywords: Dissected perforator, Endovascular therapy, Hemorrhagic complication, Intracranial internal carotid
artery dissection

INTRODUCTION

Intracranial artery dissection is a rare entity, occurring in 3.6-4.4 per 100,000 people per year.™
Dissection in the anterior circulation is less common than in the posterior circulation in adults,
and mainly occur in the supraclinoid internal carotid artery (ICA).[ Intracranial ICA dissection
typically presents as severe headache, immediately followed by neurological symptoms of cerebral
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ischemia or subarachnoid hemorrhage.®! Intracranial ICA
dissection is a possible cause of ischemic stroke especially in
young patients; however, guidelines for medical or surgical
management have not yet been established.*!*!5]

Endovascular revascularization therapy has been reported
to effectively counteract intracranial ICA dissection
manifesting as ischemic stroke.®1*%] Angioplasty using a
balloon catheter as well as stent placement enables alleviation
of hemodynamic ischemic symptoms by recanalizing the
antegrade blood flow of the ICA." Endovascular therapy
has been described to be eflicient even in patients with
progressive symptoms.”!! However, as there have been no
reports of complications, little is known about the potential
risk of this therapeutic approach.

Here, we report a case of intracranial ICA dissection with
ischemic onset, with a complication of remote parenchymal
hemorrhage due to a recanalized dissected perforator
following endovascular therapy. We also sought to elucidate
the mechanism underlying postoperative hemorrhagic
complications and suggest a treatment strategy from both
angiographic and pathological points of view.

CASE DESCRIPTION

A 38-year-old woman with no medical history presented
with progressive hemiparesis on the right side and total
aphasia following a sudden headache. Magnetic resonance
imaging revealed acute ischemic infarcts in the territory of
the left anterior choroidal artery (AChA) [Figure 1]. Digital
subtraction angiography showed severe stenosis of the left
supraclinoid ICA, restricting blood flow beyond the lesion
[Figure 2a]. Cone-beam computed tomography revealed an
intimal flap at the lesion site [Figure 2b]. The lesion extended
to the proximal middle cerebral artery, including the
ostium of the AChA, which was angiographically opacified
[Figure 2c]. Based on her clinical course and angiographic
findings, the patient was diagnosed with idiopathic
intracranial ICA dissection. As cerebral hypoperfusion due
to severe stenosis was prominent and the infarcted lesion

Figure 1: Initial diffusion-weighted magnetic resonance imaging
showing acute ischemic infarcts in the territory of the left anterior
choroidal artery.
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was small relative to the clinical symptoms, we decided to
perform endovascular revascularization therapy under local
anesthesia.

We planned to perform percutaneous transluminal
angioplasty (PTA) using a balloon dilatation catheter, with
or without stent placement, depending on the PTA results.
The patient received oral antiplatelet drugs with loading
doses (aspirin 200 mg and clopidogrel 300 mg), together
with intravenous heparin during the procedure to maintain
the activated coagulation time in the range of 250-300 s. An
8-Fr occlusion balloon-guiding catheter (Cello; Medtronic,
Minneapolis, MN, USA) was navigated to the left cervical ICA
using a transfemoral approach. After a Gateway Monorail 2.5
x 12 mm (Stryker, Kalamazoo, MI, USA) was introduced
into the lesion, the balloon was inflated by increasing the
pressure to 6 atm for approximately 60 s [Figure 2d], which
resulted in a complete resolution of the stenosis. The AChA,
which was nearly occluded preoperatively, was unexpectedly
recanalized after the procedure. Since the dissected lesion was
not recoiled for more than 15 min [Figure 2e], the procedure
was ended without stent placement.

The patients ischemic symptoms improved dramatically
soon after the procedure; however, her consciousness level
suddenly declined 4 h later. An emergency computed

Figure 2: (a) Preoperative angiography revealing irregular stenosis
of the left supraclinoid internal carotid artery (ICA). (b) Cone-beam
computed tomography demonstrating the intimal flap at the lesion
site. (c) Preoperative working angle. Note that the anterior choroidal
artery (AChA) is nearly occluded (arrow). (d) Balloon angioplasty
performed. (e) Postoperative working angle showing the resolution
of the ICA stenosis and the complete recanalization of AChA
(arrow).
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tomography revealed a parenchymal hemorrhage in the
left basal ganglia without any evidence of subarachnoid
hemorrhage [Figures 3a and b], indicating that the
hemorrhagic complication was not due to a perforation
or rupture of the dissected ICA. We decided to perform
surgical evacuation of the hematomas by craniotomy.
Intraoperative findings revealed that the AChA, which was
running deep in the hematoma cavity, was surrounded by
a fibrin cap, indicating that the AChA was a hemorrhagic
source. Pathological examination of the resected AChA
revealed a disrupted internal elastic lamina, suggesting
that the dissection of the ICA extended to the AChA
[Figures 3c and d]. The patient had persistent hemiparesis
and motor aphasia postoperatively and was transferred to a
rehabilitation hospital (modified Rankin Scale 4).

DISCUSSION

Although the natural history of ischemic stroke due to
intracranial ICA dissection has not been studied in greater
detail than that of other types of steno-occlusive lesions,
ICA dissection is reportedly associated with a high rate of
recurrent ischemic events.” Clinical outcomes differ among
cases because of their diverse pathology.*'? There are three
main pathologies of ischemic stroke caused by intracranial
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Figure 3: (a and b) Computed tomography obtained after patient
deterioration, showing the intraparenchymal hemorrhage in the left
basal ganglia without any evidence of subarachnoid hemorrhage.
(cand d) Pathological examination of the resected anterior choroidal
artery by hematoxylin and eosin staining (c) and elastic Masson
staining (d). Note that the internal elastic lamina is disrupted and
the red blood cells are present in the subintimal planes (arrowhead).

ICA dissection. First is cerebral hypoperfusion, which
occurs when the dissected artery is stenosed or occluded
by an intramural hematoma. Second is distal embolization,
which occurs when a clot builds is formed in the false lumen
as the false lumen usually has a slower flow than the true
lumen. Third is perforator infarction, which occurs when a
perforating artery arises from the parent vessel and its ostium
is obstructed by an intramural hematoma.”’ Among them,
cerebral hypoperfusion is associated with poor outcomes.”
In such cases, endovascular revascularization therapy, such
as balloon angioplasty or stent placement, is reported to be
effective and can secure antegrade blood flow. In the present
case, the patient exhibited progressive neurological signs
due to both cerebral hypoperfusion and perforator infarct.
Emergent balloon angioplasty was performed to counteract
cerebral hypoperfusion, which dramatically improved both
cerebral perfusion and neurological symptoms.

The most interesting finding in the present case is that
the resected AChA, which is probably responsible for the
hemorrhagic complication, showed evidence of dissection,
which was confirmed by pathological examination.
Dissection in a perforator has been reported previously
as the cause of parenchymal hemorrhage.'! A dissecting
aneurysm in a lenticulostriate artery has been demonstrated
histologically.""! Since in the present case, radiography and
pathology examinations revealed intracranial ICA dissection
and AChA dissection, respectively, it is reasonable that
the intracranial ICA dissection extended to the AChA. To
the best of our knowledge, this is the first case report of a
dissection involving a large vessel intruding the associated
perforator. Therefore, we should consider a potential
dissection extending to the perforators in cases of intracranial
ICA dissection.

Another possible underlying mechanism is reperfusion
injury. Endovascular recanalization therapy for steno-
occlusive lesions has a potential risk of hemorrhagic
complications (3.1%).'? Although most cases are caused
by manipulations such as vascular perforation (0.9%)
and vessel rupture (0.8%), hemorrhage induced by
hyperperfusion syndrome has been reported to be as
low as 0.2%.I° In the present case, the nearly occluded
AChA was incidentally recanalized after the procedure,
suggesting the involvement of hyperperfusion syndrome in
the process of hemorrhagic transformation. In accordance
with our findings, hyperperfusion of the basal ganglia is
associated with subsequent hemorrhage after endovascular
recanalization in patients with ischemic stroke.'! While
the pathophysiology of reperfusion hemorrhage is not
completely understood, a key feature is believed to be related
to brain-blood barrier (BBB) breakdown.®' Ischemia and
subsequent reperfusion generate hyperemia, oxidative stress,
and inflammation, leading to BBB disruption, which results
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in hemorrhagic transformation.” Since the basal ganglia,
which is generally perfused with perforators, receives less
collateral blood flow than cortical regions, it may be more
susceptible to reperfusion injury.'*! Based on these findings,
both reperfusion injury and dissection-induced vessel wall
fragility of the AChA can trigger in concert, resulting in
hemorrhagic transformation. Therefore, if angiographical
recanalization of perforators is observed after endovascular
recanalization therapy, intensive postoperative management,
including measures to lower the blood pressure, should be
considered to prevent hemorrhagic complications.

CONCLUSION

This is the first case report demonstrating that the intracranial
ICA dissection extends to the associated perforator. In cases of
intracranial ICA dissection involving the perforator, occasional
recanalization of the perforator may increase the risk of
subsequent hemorrhagic complications following endovascular
recanalization therapy. Prudent postoperative management,
including blood pressure control, should be advised considering
the potential hemorrhagic risk due to recanalized perforators.
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