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71 Treatment Strategies for Basilar Top
Syndrome Caused by Acute Vertebral
Artery Occlusion

lori Kojima, Rin Shimozato, Mototaka Hayashi, and Akira lijima

Case
Report

Objective: We report a patient with basilar artery embolism caused by vertebral artery stenosis who was successfully
treated using simultaneous percutaneous transluminal angioplasty (PTA) and mechanical thrombectomy.

Case Presentation: A 64-year-old male, who had undergone medical treatment for cerebellum infarction at another
hospital, was referred to our hospital due to disturbance of consciousness. Angiography revealed acute occlusion of the
first part of the right vertebral artery and an embolism of the top of basilar artery. After performing PTA to create an
approach route for the embolism, we collected it using a clot recovering device. The postoperative course was good, and
the patient was discharged with mild ataxia and dysarthria.

Conclusion: We report the successful treatment of progressive cerebral infarction of the posterior circulation with
revascularization 30 hours after symptom onset. Unlike the anterior circulation, the posterior circulation consists of smaller
arteries and fewer collateral arteries, making it vulnerable to ischemic attack. Therefore, shortening the time until treatment

may improve the outcome.
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[ Introduction

In acute-phase cerebral infarction treatment using catheters,
the development of new device has increased the number of
patients to be treated and improved the results of treatment.
However, this treatment is indicated only in comparative
studies involving patients with anterior circulation occlusion,
and no guidelines for the indication of catheter treatment for
posterior circulation occlusion have been established.

[ Case Presentation

Case: A 64-year-old male with a history of diabetes mel-
litus, hyperlipidemia, and hyperuricemia. To treat these
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diseases, drugs had been orally administered. Cerebellar
infarction with dizziness developed, and he was transported
to a hospital by ambulance. Under a diagnosis of athero-
thrombotic cerebellar infarction, medical treatment was
performed (Fig. 1a and 1b). Consciousness disturbance
was noted in the afternoon the day after admission, and he
was referred to our hospital to examine whether catheter
treatment was appropriate. Due to the progression of symp-
toms, the infarcted cerebellar focus had enlarged in com-
parison with magnetic resonance imaging (MRI) findings
obtained from the previous hospital. Magnetic resonance
angiography (MRA) demonstrated interruption of the ver-
tebral basilar artery (Fig. 1¢ and 1d). The National Insti-
tute of Health Stroke Scale (NIHSS) score was 9.

The disease type was evaluated as atherothrombotic
cerebral infarction. Regarding the pathogenesis, a diagno-
sis of arteriogenic embolism related to atherostenosis at
the origin of the right vertebral artery was made. Prior to
mechanical thrombectomy, angiography was started 30 hours
after initial symptom onset. As a result, occlusion at the
origin of the right vertebral artery (left vertebral artery:
PICA ending on MRA) was observed. The right vertebral
artery was slowly enhanced via a collateral pathway from
the muscular branch of the deep cervical artery (Fig. 2a
and 2b); an embolus floating at the terminal of the basilar
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Fig. 1

artery was confirmed. Based on these findings, a diagnosis
of acute right vertebral artery occlusion and arteriogenic bas-
ilar artery embolism was made. To retrieve the embolus and
achieve basilar artery recanalization, we selected mechanical
thrombectomy following percutaneous transluminal angio-
plasty (PTA) at the origin of the right vertebral artery.

After exchanging a sheath introducer to a 9Fr sheath
introducer (Super Sheath: Togo Medikit, Miyazaki),
an 8Fr guiding catheter (Fubuki: Asahi Intecc, Aichi,
Japan) was inserted into the right subclavian artery. We
attempted to pass a coaxial system consisting of a 4Fr
inner catheter (Todai type 2: Togo Medikit, Miyazaki)
and 0.035/150-cm guidewire (Excel Med: Aubex, Tokyo,
Japan) through the site of vertebral artery stenosis, but
could not pass the stenosis.

The system was removed, and the lesion crossing at
the origin of the vertebral artery occlusion was achieved
with a 0.014/200-cm microguidewire (CHIKAI: Asahi
Intecc, Aichi, Japan) while placing the curve of a 4Fr inner
catheter at the origin of the vertebral artery. An extension
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MRI and MRA, taken on admission at previous hospital, show minor infarction on the right side of the cere-
bellar hemisphere and intact BA (a and b). MRI and MRA, taken on admission to our hospital, show additional
infarction on the other side of the cerebellar hemisphere and BA occlusion (¢ and d). BA: basilar artery; MRA:
magnetic resonance angiography; MRI: magnetic resonance imaging

wire (Asahi Extension NV: Asahi Intecc, Aichi, Japan) was
connected, and the 4Fr inner catheter was removed and
exchanged to a GATEWAY 3.0/15 mm (Stryker, Kalama-
700, MI, USA). PTA was performed before and after the
lesion, leading to recanalization (Fig. 2c and 2d). To pre-
vent the distal migration of intra-lumen thrombus, blood
was manually aspirated through an 8Fr guiding catheter at
the time of balloon deflation. After reconfirming the embolus
at the terminal of the basilar artery (Fig. 3a and 3b), a PX
SLIM 160/SMAX ACE (Penumbra, Alameda, CL, USA)
was guided to an area adjacent to the thrombus along the
microguidewire (Fig. 4a and 4b). After removing the PX
SLIM, thrombolysis in cerebral infarction (TICI) 2b
recanalization was achieved using the ADAPT technique
(Fig. 5a, 5b, and 5¢). The treatment procedures suggested
acute atherothrombotic occlusion at the site of vertebral artery
stenosis and distal arteriogenic embolism. The post-treatment
NIHSS score was 2. There were no treatment-related hem-
orrhagic or ischemic complications. After acute-phase
cerebral infarction treatment in the intensive care unit, the
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Fig. 2 Endovascular treatment procedure. Right subclavian anteroposterior angiography shows significant stenosis at the
orifice of the VA with impaired anterograde flow and distal VA filling from the cervical collateral artery (a and b).
Anteroposterior image obtained during balloon angioplasty of the right VA (c). Anteroposterior image obtained after
balloon angioplasty of the right VA (d). VA: vertebral artery

patient was discharged through 3-week rehabilitation, with
a modified Rankin Scale (mRS) score of 1.

On discharge, the administration of oral dual antiplate-
lets was started and follow-up was continued. However,
after 1 year, restenosis at the origin of the vertebral artery
was detected at the outpatient clinic (Fig. 6a). Endovascu-
lar treatment was selected. As stenosis was marked, stent-
ing was performed after pre-PTA and the procedure was
completed (Fig. 6b).

| Discussion

As endovascular treatment for acute-phase embolism,
mechanical thrombectomy has replaced thrombolysis ther-
apy, improving the results of treatment.) On the other hand,
the anterior circulation tandem occlusion-related mortality
rate is 24%—27%, and it is reportedly 10%—29% in patients
with a favorable prognosis (mRS score: 0-2).2 There are
two options for the endovascular treatment procedure: an
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Fig. 3 Anteroposterior image of the BA shows embolism at the BA top (a). Lateral image of the embolism placed at the BA

top (b). BA: basilar artery

Fig. 4 Procedure of endovascular treatment. Anteroposterior/lateral images of the clot recovering device ascending to the

BA top (a and b). BA: basilar artery

anterograde approach in which proximal revascularization
is followed by distal revascularization, and a retrograde
approach in which distal recanalization is prioritized. To
treat proximal lesions, stenting or angioplasty is performed.
To treat distal lesions, mechanical thrombectomy using a
stent retriever or aspiration catheter, or thrombolysis is con-
ducted. It is controversial which of the two approaches
should be selected. The advantages of the anterograde
approach are as follows: (1) angioplasty or stenting for a
proximal lesion facilitates atherosclerotic plaque treatment
and (2) an approach route is secured through recanalization
of a proximal lesion, facilitating the treatment of a distal
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lesion. On the other hand, when adopting the retrograde
approach, the interval until recanalization is shorter, and the
prognosis is better.¥ Furthermore, a previous study found
no significant difference in the neurological prognosis
between the antero- and retrograde approaches.”
Concerning the treatment of symptomatic posterior cir-
culation vertebral artery stenosis, a previous study reported
that there was no difference in the prognosis between endo-
vascular and medical treatments.® On the other hand, the
prognosis of patients with basilar artery embolism mark-
edly differs among treatment methods. The Basilar Artery
International Cooperation Study (BASICS) in 2009
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Fig. 5

reported that the mortality rates in groups treated by anti-
thrombotic drug therapy, intravenous thrombolytic ther-
apy, or transarterial thrombolytic therapy alone were 54%,
46%, and 49%, respectively. The results of mechanical
thrombectomy by endovascular treatment varied among
studies, but patients with a favorable prognosis (mRS
score: 0—2) accounted for 29%—-83%, and the mortality rate
was significantly lower (0%—-36%), suggesting the neces-
sity of positive intervention by endovascular treatment.”
The PC-CS (posterior circulation collateral score), which
was proposed by Hoeven et al., facilitates the prediction of
the prognosis of patients with basilar artery embolism
through the assessment of posterior circulation system blood
flow using computed tomography angiography (CTA).® In
the present case, CTA was not performed, and the PC-CS
score was evaluated as 5 based on MRA findings. Due to the

Images after aspiration thrombectomy show that the VA and BA are completely recanalized (a—c). BA: basilar
artery; VA: vertebral artery

development of only a moderate collateral pathway, this
patient was included in the unfavorable prognosis group.
Few studies have reported treatment for posterior circu-
lation tandem occlusion, as demonstrated in the present
case, in comparison with treatment for anterior circulation
tandem occlusion. No guidelines have been established.”
Acute basilar artery occlusion complicated by unilateral
vertebral artery occlusion or stenosis is not rare, and ath-
erosclerotic stenosis is etiologically involved in basilar
artery occlusion in many cases. In basilar artery occlusion
patients with vertebral artery lesions, arteriogenic embo-
lism must be considered.'” The prognosis of such patients
with bilateral vertebral artery lesions is poorer. In the
future, new therapeutic strategies should be examined.'"
As basic treatment strategies for posterior circulation
tandem lesions, there are two options: an anterograde

Journal of Neuroendovascular Therapy Vol. 14, No. 6 (2020) ‘ 219 ‘



Kojima |, et al.

ot A

AP
N

Fig. 6 Right subclavian anteroposterior angiography shows nar-
rowing of the VA with impaired anterograde flow and distal
VA filling from the cervical collateral artery (a). The image
after the procedure. The VA is completely recanalized (b).
VA: vertebral artery

approach in which basilar artery thrombectomy is per-
formed after angioplasty for vertebral artery occlusion, as
reported for the anterior circulation system, and a retrograde
approach in which the latter is followed by the former.!?
As different frameworks, there are two options: a dirty
road approach in which a lesion is reached through the
stenotic vertebral artery, and a clean road approach in which
a lesion is reached through the contralateral vertebral artery
when it is patent.!¥ Thus, four procedures, including the
above antero-/retrograde approaches, are available.

In the present case, the unaffected-side vertebral artery
involved the posterior inferior cerebellar artery (PICA) end,
requiring a dirty road approach through the stenotic vertebral
artery. If the unaffected-side vertebral artery is patent, a
lesion can be reached in the shortest time safely; therefore, a
clean road approach may be appropriate. However, if hypo-
plasia of the unaffected-side vertebral artery is observed, as
demonstrated in the present case, or if aplasia or occlusion is
present, a dirty road approach must be selected. Furthermore,
internal carotid artery-mediated treatment through the Pcom
or P1 may be considered, but the procedure is complex.

When adopting a dirty road approach, the vertebral
artery diameter is essentially smaller than the internal
carotid artery diameter; therefore, it is impossible to ascend
a system to the basilar artery in most patients with stenotic
lesions. Initially, it is necessary to secure an approach route
to the site of peripheral embolism by PTA or stenting.!3!¥
Subsequently, a basilar artery embolus should be collected
(dirty road-anterograde approach).
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It is controversial which of the two procedures, PTA and
stenting, should be selected for stenotic vertebral artery
lesions. However, we selected vertebral artery recanalization
therapy by PTA alone for the following reasons: (1) stenting
may prolong the interval until recanalization, (2) the stent
position may deviate on retrieving a thrombus, and (3) the
system may get caught. As a prognostic factor for vertebral/
basilar artery occlusion, the interval until recanalization is
more important than the percent recanalization according to
several studies.'*>!¥ Early thrombectomy should be priori-
tized. Whether stenting for vertebral artery stenosis should
be performed after posterior circulation recanalization is
achieved depends on the surgeons’ evaluation. In the pres-
ent case, MRI revealed marked enlargement of the infarcted
focus, suggesting the induction of hemorrhagic infarction by
antithrombotic therapy; therefore, PTA alone was performed.
However, several studies reported that there was no hemor-
rhagic lesion even when the procedure was completed after
stenting at the stenotic site of the vertebral artery.>'3 To pre-
vent posterior circulation system restenosis related to arterio-
genic embolism, the positive indication of stenting should
be considered. Furthermore, two-stage treatment is another
option: stenting is performed when stenosis exacerbates during
the postoperative course, as demonstrated in the present case.

In our patient, endovascular treatment led to a favorable
outcome despite poor prognostic factors such as a long
interval from symptom appearance, bilateral vertebral
artery occlusion, and progressive symptoms. This was
because basilar artery recanalization was achieved in a
short time. In the posterior circulation system, the number
of collateral pathways is smaller than in the anterior circu-
lation system, and the former may be more markedly influ-
enced by ischemia. In patients with posterior circulation
occlusion, early-recanalization-prioritized treatment (dirty
road-anterograde approach with PTA) may be rational.
Currently, the number of case reports on endovascular treat-
ment for posterior circulation tandem lesions is limited,
and a favorable prognosis was achieved in only a few
patients.>!3! The present case may aid in the preparation
of future treatment guidelines.

1 Conclusion

We reported a patient in whom one-stage endovascular
treatment for basilar artery embolism, of which the source
was vertebral artery stenosis, was performed.

Few studies have reported endovascular treatment for
tandem occlusion in the posterior circulation system. We



performed PTA and mechanical thrombectomy, leading to
a favorable outcome.

In the posterior circulation system, the arterial diameter
is smaller than that in the anterior circulation system, and
collateral pathways are underdeveloped; therefore, the for-
mer may be more markedly influenced by ischemia.

A dirty road-anterograde approach with PTA, in which
the shortening of intervals until thrombectomy and blood
flow recanalization is prioritized, may be useful for patients
with posterior circulation tandem occlusion.
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