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ABSTRACT

Background: Despite the proven benefit of stent retriever thrombectomy for acute ischemic stroke caused by
large-vessel embolic occlusion, acute revascularization in the setting of underlying intracranial, atherosclerosis-
related, and emergent large-vessel occlusion remains to be a challenge. In this case report, we present a novel
revascularization technique that can be used to treat acute ischemic stroke caused by suspected intracranial,
atherosclerosis-related, and emergent large-vessel occlusion of the internal carotid artery (ICA).

Case Description: This case report presents two patients with intracranial, atherosclerosis-related, and emergent
large-vessel occlusion of the ICA: a 73-year-old man with a right-sided hemiparesis and aphasia and a 60-year-old
man with altered level of consciousness. These patients were treated using the prolonged deployment and partial
resheath method with a stent retriever, using the following devices: Solitaire Platinum, Trevo Trak 21, and AXS
catalyst 6 for suction. On prolonged deployment of the Solitaire Platinum device, underlying focal atherosclerotic
disease was noted. The device remained in place for more than 10 min, until the blood vessel was occluded. Next,
the device was partially resheathed into the Trevo Trak 21 to reduce the radial force and minimize vessel injury
during the pull. The partially constrained device was then retrieved under continuous aspiration at the lesion site
and blood flow was successfully restored. Both patients recovered without any new deficits.

Conclusion: The prolonged deployment and partial resheath method using a stent retriever may be safe and
effective in the treatment of intracranial, atherosclerosis-related, and emergent large-vessel occlusion of the ICA.

Keywords: Internal carotid artery occlusion, Intracranial atherosclerosis, Percutaneous transcatheter angioplasty,
Plaque, Stent retriever

INTRODUCTION

The effectiveness of mechanical thrombectomy using a stent retriever or aspiration catheter for
emergent large-vessel occlusion caused by cardiogenic embolic stroke has been established since
the publication of several large, randomized, and controlled studies, and indications for this
treatment are gradually expanding.” Use of a stent retriever seems less effective for intracranial,
atherosclerosis-related, and emergent large-vessel occlusion than for purely embolic emergent
large-vessel occlusion.*" Reocclusion during endovascular treatment occurs often after an
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initial recanalization with stent retriever thrombectomy
in intracranial, atherosclerosis-related, and large-vessel
occlusion.**! For patients with refractory occlusions or a
residual flow compromising the degree of stenosis after
several attempts at stent retriever thrombectomy, subsequent
use of suction thrombectomy, chemical thrombolysis,
balloon percutaneous transcatheter angioplasty (PTA), and
permanent stent placement is considered surgical bailout
options.">® However, aggressive use of these endovascular
treatments can often result in additional infarction by
dissection, hemorrhage, and thrombosis.

We report the cases of two patients treated with mild
angioplasty using the prolonged deployment and partial
resheath technique with a stent retriever. This method
enables avoidance of injury to the vascular endothelium
and is excellent at dilating blood vessels for intracranial,
atherosclerosis-related, and emergent large-vessel occlusion
of the internal carotid artery (ICA).

CASE DESCRIPTION
Case one

A 73-year-old man was transferred to our hospital by
ambulance for evaluation and treatment of complete right-
sided hemiparesis and aphasia that occurred 3 days after
he first perceived transient weakness in his right leg. His
National Institutes of Health Stroke Scale (NIHSS) at
admission was 14 points. On presentation, cranial magnetic
resonance imaging (MRI)/magnetic resonance angiography
(MRA) showed ICA occlusion and acute and subacute
infarctions in the left ICA territory on the MRI diffusion-
weighted image sequences [Figure 1]. Given the presence of
multiple subacute infarctions, tissue plasminogen activator
was not administered, and the patient directly proceeded to
endovascular recanalization. Aspirin 200 mg and clopidogrel
150 mg were orally administered before the procedure for
immediate effect, and the target activated clotting time was
set at 2250 s with a heparin dose.

For endovascular recanalization, an 8-Fr long sheath was
inserted into the right femoral artery, and an 8-Fr Optimo
(Tokai Medical Products, Aichi, Japan) was delivered to the left
ICA. Angiography revealed a tapered occlusion of the left ICA
and moderate pial anastomosis in the left middle cerebral artery
(MCA) territory from the left anterior and posterior cerebral
arteries [Figure 2]. These angiographic findings, the clinical
course, and no existence of atrial fibrillation indicated the
possibility of gradually progressive, intracranial, atherosclerosis-
related, and emergent large-vessel occlusion of the ICA.

Initially, a Trevo Trak 21 microcatheter (Stryker, Kalamazoo, MI,
USA) was delivered to the distal side of the occluded site, and
Solitaire Platinum 6 x 40 mm (Medtronic, Minneapolis, MN,
USA) was thereafter deployed. Immediate restoration of flow
was confirmed, although the stent retriever could not completely
open. This event similarly indicated atherothrombotic disease
as the underlying pathology [Figure 3a]. Therefore, Solitaire
was deployed to the occluded site for mild forced angioplasty
for approximately 30 min with contrast every 10 min. After
occlusion for a 2™ time, the Solitaire was partially resheathed into
the microcatheter to reduce the radial force and minimize vessel
injury during the pull [Figure 3b]. The partially constrained
device was then retrieved under continuous aspiration at the
lesion site. After the removal of the microcatheter, the ICA
recanalized with stenosis over 30 min [Figure 3c], and the right
hemiparesis remarkably improved.

The patient’s immediate postoperative course was uneventful.
Pharmacologic treatment was continued with aspirin
100 mg/day and the cilostazol was increased to 200 mg/day.
At 1-month follow-up, the MRA showed persistent mild
stenosis in the right ICA. Having completed 3 months of
rehabilitation, the patient was discharged with a modified
Rankin Scale (mRS) score of 2 at 90 days.

Case two

A 60-year-old man was transferred to our hospital by
ambulance for evaluation and treatment of altered level

Figure 1: Case 1: Initial magnetic resonance imaging, diffusion-weighted image (a and b), and
magnetic resonance arteriography (c) results at stroke onset. Acute lesions are visualized in the left
corona radiata and temporal lobe. Magnetic resonance arteriography shows a left internal carotid
artery occlusion. MCA: Middle cerebral artery.

Surgical Neurology International « 2022 « 13(482) | 2



Tanaka, et al.: SRA for acute atherosclerotic occlusion of ICA

Figure 2: Case 1: Angiography reveals left internal carotid artery occlusion (a) and the development
of pial anastomoses from the anterior communicating artery and left posterior cerebral artery to left
anterior cerebral artery and middle cerebral artery (b and c).

Figure 3: Case 1: Angiography of the left ICA. The stent retriever fails to open completely at the
occluded point (a). After prolonged deployment with stent retriever for 30 min, the left ICA is
occluded (b). Following the removal of the stent retriever and microcatheter, the left ICA recanalizes

with stenosis (c). ICA: Internal carotid artery.

of consciousness that occurred 5 h after he first perceived
gait disturbance. His NIHSS at admission was 30 points.
On presentation, cranial MRI/MRA showed ICA occlusion
and acute and subacute infarctions in the left watershed
territories between the anterior cerebral artery, MCA, and
posterior cerebral arteries on the MRI diffusion-weighted
image sequences [Figure 4]. Given the presence of multiple
subacute infarctions, tissue plasminogen activator was
not administered, and the patient directly proceeded to
endovascular recanalization. No drugs were administered
as the cause was suspected to be a cardiogenic cerebral
embolism.

For endovascular recanalization, an 8-Fr long sheath
was inserted into the right femoral artery, and an 8-Fr
Optimo was delivered to the left ICA. Initially, a Trevo
Trak 21 microcatheter was delivered to the distal side of
the occluded site. The Solitaire Platinum 6 x 40 mm was
deployed. Immediate restoration of flow was confirmed,
although the stent retriever could not completely open. The
Solitaire was gently retrieved; however, no significant clot
was identified and the lesion recoiled and occluded a second
time. These angiographic findings, the clinical course, and
no existence of atrial fibrillation indicated the possibility of
gradually progressive, intracranial, atherosclerosis-related,
and emergent large-vessel occlusion of the ICA. Aspirin
200 mg and clopidogrel 300 mg were initiated through a

Figure 4: Case 2: Initial magnetic resonance imaging, diffusion-
weighted image (a), and magnetic resonance arteriography
(b) images at stroke onset. Acute lesions are visualized in the left
watershed territories between anterior cerebral artery, middle
cerebral artery, and posterior cerebral artery. Magnetic resonance
arteriography shows a proximal left internal carotid artery occlusion.

nasogastric tube, sodium ozagrel 80 mg was administered
intravenously for immediate effect, and the target activated
clotting time was set at >250 s with a heparin dose afterward
as atherothrombotic stroke was diagnosed after starting the
treatment.

During the second attempt at endovascular recanalization,
PTA with a balloon was considered; however, there was
concern in this case that PTA could induce dissection and
thrombosis and occlude it. Therefore, the Solitaire was
deployed to the occluded site for mild forced angioplasty
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for approximately 10 min with contrast every 10 min. After
occlusion for a 3™ time, the Solitaire was partially resheathed
into the microcatheter to reduce the radial force and
minimize vessel injury during the pull [Figures 5a and b].
The partially constrained device was then retrieved under
continuous aspiration at the lesion site. After the removal of
the microcatheter, the ICA recanalized with mild stenosis
over 30 min [Figure 5c].

The patient’s altered level of consciousness remarkably
improved. Pharmacologic treatment was continued with
aspirin 100 mg/day and cilostazol 200 mg/day. At the 2-week
postoperative evaluation, MRA showed persistent mild
stenosis in the right ICA, and the patient was discharged
without rehabilitation because of no further symptoms
or progression, but is being monitored. The mRS was 0 at
90 days.

DISCUSSION

Although endovascular treatment for acute occlusion of
the main intracranial arteries associated with an embolic
source has already been well established, aggressive
therapy for intracranial, atherosclerosis-related, and
emergent large-vessel occlusion remains challenging as
well as controversial.** With simple thrombectomy using
a stent retriever, acute or subacute arterial reocclusion is
often observed within a few minutes or days of transient
recanalization of the intracranial atherothrombotic
lesion. In patients with intracranial, atherosclerosis-
related, and emergent large-vessel occlusion, physicians
may be concerned that stent retrieval may induce vessel
injury at the stenotic site, and that the repeat passage
of a microwire, microcatheter, and stent retriever may
further damage the inflamed plaque, thereby provoking
further platelet activation and even arterial dissection.!!
However, aggressive PTA with noncompliant balloons for
atheromatous disease carries the potential risk of vessel
rupture and dissection.

In contrast, the effectiveness of the stenting without retrieval
using the Solitaire was reported for intracranial, atherosclerosis-

related, and emergent large-vessel occlusion.>® This technique
puts the patient at risk of developing complications associated
with temporary stent placement, such as thromboembolic
phenomena, antiplatelet therapy risks, and in-stent
thrombosis.["** Stenting-related ischemic complications are a
major concern of stent deployment in the acute stage.

Based on these considerations, we attempted to perform
mild angioplasty by the prolonged deployment and partial
resheath method using the stent retriever, with the intention
of avoiding injury to the vascular endothelium. Prolonged
deployment of the stent retriever safely produces an
angioplasty effect and maintains cerebral blood flow during
the procedure. Stent retriever angioplasty has been identified
to be safer than balloon PTA, even in tortuous vessels, such
as the siphon of the ICA. Even if an in-stent thrombus
develops, it can be retrieved, and the same procedure can be
repeated if reocclusion occurs. To the best of our knowledge,
to date, some reports have described revascularization in
atheromatous disease with the deployment and resheath
method.®”) Because of the relatively low radial force of the
stent retriever, the safety of angioplasty with a stent retriever
is emphasized compared with PTA using a noncompliant
balloon.®” In addition, our prolonged deployment technique
was used until reocclusion with contrast every 10 min.
Because the lesions in these two cases were atheromatous
disease of the ICA, a stent with a larger caliber, such as 6-mm
Solitaire, should have been used.

The technique used for these cases was relatively simple and
the damage to the blood vessel was small. Consequently,
the prolonged deployment and partial resheath methods
may be particularly effective for lesions with unstable soft
plaques near the important perforating arteries, although
it is extremely palliative. The technique cost was relatively
low, creating favorable conditions for obtaining a good
prognosis, and it was a clinically beneficial technique.
Because of the relatively small number of cases, a larger
sample size is needed to confirm these findings, and the
restenosis rates and long-term effects also require further
investigation.

Figure 5: Case 2: Angiography of the left ICA. The stent retriever fails to open completely at the
occluded point (a). After prolonged deployment with stent retriever for 10 min, the left ICA is
occluded (b). Following the removal of the stent retriever and microcatheter, the left ICA recanalizes
with stenosis (c). ICA: Internal carotid artery.
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CONCLUSION

The prolonged deployment and partial resheath technique
using a stent retriever may be safe and effective in the
treatment of acute ischemic stroke caused by suspected,
intracranial, atherosclerosis-related, and emergent large-
vessel occlusion of ICA.
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