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INTRODUCTION

Basilar artery occlusion (BAO) is a rare,
devastating disease that is found in
approximately 1.1% of patients with cere-
bral infarctions." A poor prognosis is
reportedly seen in >80% of patients.”?
However, it is a treatable form of acute
ischemic stroke. Early diagnosis allows
for subsequent reperfusion therapies
such as intravenous thrombolysis and
mechanical thrombectomy (MT), which
may improve outcomes. Diagnosing BAO
can be extremely challenging, particularly
in patients presenting with convulsive
seizures or convulsive-like involuntary
movements,*® since it can be confused
with epilepsy. Here, we report 3 cases of
patients with BAO who presented initially

BACKGROUND: Basilar artery occlusion (BAO) is a rare, potentially fatal
cause of ischemic stroke. It is often challenging to diagnose, especially when
the presenting symptom is “seizures”. We present 3 cases of patients with BAO

presenting with seizures.

CASE DESCRIPTION: The first patient was a 53-year-old man with clonic
convulsions. On angiography, BAO was detected and mechanical thrombectomy
(MT) was performed. The modified Rankin Scale score at 3 months after treat-
ment was 1. The second patient was a 64-year-old man with generalized con-
vulsions. He was diagnosed with BAO and vertebral artery dissection and was
treated with MT, percutaneous transluminal angioplasty, and stenting. The
modified Rankin Scale score at 3 months after treatment was 3. The third patient
was a 77-year-old man with tonic convulsions. He was diagnesed with BAO and
treated with MT. However, he did not survive.

CONCLUSIONS: BAO is devastating; however, it is a treatable disease. Qur
report suggests that BAO should be suspected in patients presenting with initial

convulsive seizures.

with “seizures.” All patients were treated
using MT.

CASE PRESENTATION

Patient 1
A s53-year-old man was admitted to the
emergency department of our hospital
because of convulsions that lasted for
about 1 minute, followed by a disturbed
level of consciousness. The patient was
last seen well the night before at bedtime,
which was estimated to be g hours earlier.
On admission, he had clonic convulsions
on the left side of his body, impaired
consciousness of Glasgow Coma Scale
(GCS) of 6, and tetraparesis. A National
Institute of Health Stroke Scale (NIHSS)
score of 34 was recorded. No medical
history of epilepsy, stroke, migraine, atrial
fibrillation, or diabetes mellitus was
noted. In addition, there was no notable
family history.

Computed tomography (CT) revealed no
intracranial hemorrhage or early ischemic
signs. CT angiography demonstrated a BAO

(Figure 1A), and CT perfusion images
indicated cerebral ischemia of the right
cerebellum and right occipital lobe
(Figure 1B). Since it was estimated that
more than 4.5 hours had passed since the
stroke onset, the patient was not
administered an intravenous injection of
recombinant tissue plasminogen activator
(rt-PA). MT was performed with the patient
under sedation using diazepam and
pentazocine for local anesthesia. An
angiogram of the left vertebral artery (VA)
revealed a BAO with an embolus in its
mid-portion, which was occluded just
distal to the bilateral anterior inferior cere-
bellar artery (Figure 2A). The left posterior
cerebral artery (PCA) was occluded at its
origin. The right thalamoperforating artery
(TPA) could not be visualized due to the
occlusion of the right PCA with a thrombus
at P1. The embolus at the basilar artery
(BA) was aspirated with a direct aspiration
first-pass technique using a Penumbra
5sMAX ACE (Penumbra Inc., Alameda,
California, USA).

After the procedure, the left P1 was
partially recanalized and the left TPA was
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Figure 1. Computed tomography images of the patient 1.
(A) Computed tomography angiography shows basilar artery
occlusion (arrow). (B) Four slices of computed tomography
perfusion images of the head. Cerebral blood flow, cerebral

blood volume, and Tmax are shown in order from the /eft. On the
right posterior cerebral artery, a reduction in the cerebral blood
flow and an extension of the Tmax are indicated.

visualized on angiogram (Figure 2B). A
4 x 20-mm Trevo (Stryker Neuro-
vascular, Fremont, California, USA) was
deployed to the left PCA (Figure 2C), and a
large amount of thrombus was retrieved
after 2.5 minutes of stent deployment in
2 passes. Thereafter, a small amount of
thrombus was retrieved using a 4 X
20 mm Trevo in the right PCA. Complete
perfusion (grade 3) was achieved
according to the thrombolysis in cerebral
infarction (TICI) scale in a total of 4
passes (Figure 2D). The total time from
the onset of convulsions to recanalization
was 253 minutes.

Immediately after treatment, the pa-
tient’s consciousness was improved (GCS
13). On the following day, his NIHSS score
improved to 4. He had ataxia in the right
upper limb and mild vertical gaze palsy.
Postoperative magnetic resonance imaging
(MRI) revealed acute infarctions in the
bilateral cerebellum (Figure 3A), right
occipital lobe, left midbrain (Figure 3B),
and bilateral thalamus (Figure 3C) and
well-visualized arteries of the posterior
circulation (Figure 3D). On ophthalmologic
examination, a mild defect in the upper left
visual field was confirmed. The patient’s

ataxia and gaze palsy fully recovered. He
was discharged with an NIHSS score of o.
At the go-day follow-up, his modified
Rankin Scale score was 1.

Patient 2

A 64-year-old man was admitted to our
hospital about 45 minutes after developing
generalized convulsions while working.
On his way to the hospital, tonic convul-
sions in both upper limbs were reported,
and his GCS was 6. On admission, his
convulsions had ceased, and his GCS was
12. The patient had impaired conscious-
ness, tetraparesis, and aphasia. An NIHSS
score of 28 was recorded. There was no
medical history of epilepsy or any other
significant illness and no family history
was noted.

CT angiography revealed an occlusion
in the right VA and at the tip of the BA
(Figure 4A). A CT perfusion image
indicated  ischemia of the right
cerebellum and right occipital lobe
(Figure 4B). Rt-PA was not administered
due to suspicions of VA dissection. An
angiogram of the right VA revealed a se-
vere stenosis in the V4 portion. Thus, we
performed a percutaneous transluminal

angioplasty. A 2 x 20-mm Jackal RX
(Kaneka Medix Corporation, Osaka,
Japan) was used for transluminal dilata-
tion for 1 minute to reach a pressure of
4 atm (Figure 5A). Further dilatation was
performed using a 2.5 x 20-mm Jackal
RX for 1 minute to reach a pressure of
4 atm. Afterward, the BA was clearly
visualized (Figure 5B). A direct aspiration
first-pass technique was performed using
a 4 MAX (Penumbra Inc.) for the occlusion
at the tip of the BA. A complete recanali-
zation (TICI 3) was achieved in 1 pass
(Figure 5C). The total time from the onset
of convulsions to recanalization was
260 minutes.

After treatment, the patient’s level of
consciousness improved (GCS 14). How-
ever, left paresis, left homonymous hemi-
anopsia, left ataxia, dysarthria, and
dysphagia persisted. His NIHSS score was
12. Postoperative MRI revealed infarctions
in the bilateral cerebellar hemispheres,
right side of the pons (Figure 6A), and right
occipital lobe (Figure 6B). About 1 month
after treatment, the stenosis in the right
VA progressed, and the patient required
retreatment with percutaneous
transluminal angioplasty, which was
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Figure 2. Angiographic findings on
interventional radiology of the patient 1. (A)
Angiography of the left vertebral artery shows
basilar artery occlusion with a thrombus in its
mid-portion (black arrow), just distal to the
bilateral anterior inferior cerebellar artery. The
left posterior cerebral artery is occluded from
the origin (arrowhead). The right
thalamoperforating artery is depicted (white

arrow). (B) Angiography of the left vertebral
artery after the first thrombectomy procedure
using a direct aspiration first-pass technique.
Images show the left P1 partially recanalized
(arrowhead) and the left thalamoperforating
artery (white arrow). (C) A 4 x 20-mm Trevo is
deployed to the left posterior cerebral artery
(arrowhead). (D) Image shows complete
perfusion after removal of the thrombus.

performed with the insertion of
an  indwelling Wingspan  (Stryker
Neurovascular;  Figure  5D).  After
rehabilitation therapy, the patient was
discharged. At the go-day follow-up, his
modified Rankin Scale score was 3.

Patient 3

A 77-year-old man was admitted to a
nearby hospital because of tonic convul-
sions with upward rotation of the eyes. On
arrival, he had a disturbed level of con-
sciousness with a GCS of 10. MRI indi-
cated a BAO. The patient was transferred

to our hospital 4 hours after the onset of
symptoms. The trachea was intubated by a
previous doctor to protect the airway from
aspiration due to frequent vomiting. After
evaluating the patient, we determined that
he had an impaired consciousness (GCS
9T), right homonymous hemianopsia, and
tetraparesis. His NIHSS score was 15. The
patient had a history of atrial fibrillation,
for which he received rivaroxaban. He had
no history of diabetes mellitus, and no
family history was noted.

MRI performed at the previous hospital
revealed an occlusion in the left PCA at the

tip of the BA with infarct lesions confined
to the left occipital lobe and left lateral
posterior choroidal artery (Figure 7A). MT
was performed without the administration
of an rt-PA. A right vertebral angiogram
revealed a BAO with an embolus at the tip
of the BA (Figure 7B). A 3 x 20-mm Trevo
was deployed in the left PCA (Figure 7C).
The embolus was retrieved in 1 pass and
the right PCA and left Pr were clearly
visualized afterward (Figure 7D). Effective
reperfusion (TICI 2B) was achieved.
However, remnants of the embolus were
noted distal to the left P2. The total time
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Figure 3. Magnetic resonance imaging after
thrombectomy of the patient 1. (A) Acute
infarction in the bilateral cerebellum. (B) Acute
infarction in the right occipital lobe and left

midbrain. (C) Acute infarction in the bilateral
thalamus. (D) Magnetic resonance
angiography shows the arteries of the
posterior circulation with no occlusions.

from the onset of convulsions to
recanalization was 376 minutes. After
treatment, no improvement in his level
of consciousness was noted. In addition,
subarachnoid hemorrhage occurred 4
hours postoperatively and the patient
died on the following day.

DISCUSSION

We report 3 cases of patients with BAO who
presented with seizures and were treated
with MT. At our institution, of 40 patients
with BAO who were treated with MT be-
tween January 2012 to December 2017, 3
presented with convulsions at the stroke
onset. This demonstrates the rarity of such
cases. Several cases were reported on the
treatment of BAO patients with seizures

using intravenous heparin’® and rt-PA.°
However, few reports™ exist on their
treatment with MT similar to the present
cases.

Although it has been long known that
convulsions and involuntary convulsive-
like movements can present at the onset
of BAO,>° they are relatively infrequent
and are only seen in about 4.7% of pa-
tients with BAO.*

“Convulsions” after BAO reportedly
originate from the brain stem, in particular
the tegmentum and pons.” This is
supported by the occurrence of clonic
movements in response to brain
stem  stimulation.”  Although the
pathophysiological mechanism is not
clear, it is believed to be related to
decerebrate posturing. In patients 2 and 3,

generalized convulsions without laterality
were observed, which were believed to be
caused by a similar mechanism. In case 2,
infarcts at the pons were noted
postoperatively, whereas in case 3, a severe
brain stem injury was suspected that may
have necessitated tracheal intubation.
These suggest that “convulsions” may
originate from the brain stem.

In contrast, early seizures are known for
their occurrence at the early onset of
ischemic strokes. They are believed to be
caused by a cellular biochemical dysfunc-
tion leading to electrically excitable tis-
sues."”"3 Early seizures reportedly occur in
about 2% of ischemic strokes,**> particu-
larly within 24 hours from the onset of the
ischemic stroke. Large cohort studies re-
ported that seizures sometimes originated
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Figure 4. Computed tomography images of the patient 2. (A)
Angiography shows occlusion of the basilar (arrow) and right
vertebral arteries (arrowhead). (B) Four slices of a computed
tomography perfusion image of the head. Cerebral blood flow,

cerebral blood volume, and mean transit time are shown in order
from the left. On the right posterior cerebral artery, a reduction
of cerebral blood flow and an extension of the mean transit time
are indicated.

from the posterior circulation infarctions
and lacunar infarctions™ and convulsions
after BAO may include early seizures.

Patient 1 presented with clonic con-
vulsions affecting the left side of his
body. The laterality was clear, and it was
easy to distinguish from decerebrate
postures. CT perfusion images indicated
ischemia of the right occipital lobe, sug-
gesting a right occipital lobe seizure
focus. Perforators from P1 to P2, which
feed the brain stem and the thalamus,
were well visualized on the angiogram of
the right VA before we performed MT,
particularly the right TPA, which is an
important perforator from the right Pr,
whereas the left side was not clearly
visualized. This indicated that ischemia
may have developed on the left side of the
brain stem. Furthermore, infarctions were
noted on the left side of the tegmentum
after MT. However, it was difficult to
explain the convulsions on the left side. It
is well-known that cortical involvement is
the best-characterized risk factor for early
seizure after ischemic stroke, which was
supported by studies with widely differing
designs.”®"7

On the multivariate analysis in the Sei-
zures After Stroke Study (SASS), cortical
location of infarction was one of the

significant risk factors for seizures after
ischemic stroke (hazard ratio, 2.09; 95%
confidence interval 1.19—3.68; P < 0.01)."°
Although there was no report that seizures
in BAO may occur due to cortical
involvement of the occipital lobe,
considering cortical involvement in the
occurrence of early seizures, it may be
reasonable to assume that the occipital
lobe may be involved in the induction of
convulsion in patients with BAO.

BAO is a rare disease that accounts for
1.1% of cerebral infarctions.” However, it
can be fatal with a poor prognosis in
more than 80% of patients.”? Because of
its rarity, there are no reports from large
randomized controlled trials; however,
several studies reported the efficacy of
MT for the treatment of patients with
BAO.™™ Furthermore, it was reported
that early recanalization of the BA with
MT can improve the prognosis of
patients.”® This was evident in patients 1
and 2, in whom early recanalization was
performed. Both were able to function
independently and were discharged. In
contrast, the prognosis of patient 3 was
poor, which may have been related to
delayed recanalization. Thus, a delayed
diagnosis and treatment of BAO may
directly impact the prognosis of patients.

The diagnosis of BAO can be chal-
lenging because of the heterogeneity of its
symptoms, even to neurologists, particu-
larly in cases presenting with “seizures,”
which can be confused with epileptic sei-
zures and status epilepticus. Although
paralysis and a disturbed level of con-
sciousness are important clinical features
of BA, it is possible to misinterpret pa-
ralysis as a post ictal state or misdiagnose
an impaired level of consciousness as
status epilepticus in cases of epilepsy.” ™
With effective treatments available for
BAO, there should be a high level of sus-
picion of cerebrovascular  diseases
including BAO in patients presenting with
convulsive seizures for an early diagnosis
and treatment. This report highlights the
importance of identifying patients with
BAO who present with seizures.

CONCLUSIONS

We reported 3 cases of patients with BAO
presenting with “seizures.” Although BAO
is a rare, devastating disease that is diffi-
cult to diagnose, it is treatable. We
recommend raising the suspicion index of
cerebrovascular diseases including BAO
in patients presenting with convulsive
seizures.
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Figure 5. Angiographic findings on (C) After a direct aspiration first-pass
interventional radiology of the patient 2. technique, complete recanalization is depicted
(A) A percutaneous transluminal angioplasty is using an angiogram. (D) Image at 1 month after
performed with a balloon. (B) After the treatment showing an indwelling stent
procedure, the basilar artery with thrombus performed for treatment of the stenosis in the
(arrow) is depicted clearly. The stenosis of the right vertebral artery (white arrowhead).

right vertebral artery persists (arrowhead).

Figure 6. Diffusion-weighted magnetic cerebellum. (B) Acute infarction in the right
resonance imaging after thrombectomy of the pons and right occipital lobe.
patient 2. (A) Acute infarction in the bilateral
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Figure 7. Magnetic resonance imaging and angiography findings of the

patient 3. (A) Diffusion-weighted magnetic resonance imaging performed
at the previous hospital showing the infarct in the left occipital lobe and left
lateral posterior choroidal artery. (B) A right vertebral angiogram depicting

basilar artery occlusion with a thrombus at the tip of the basilar artery. (C) A
3 x 20-mm Trevo is deployed to the occlusion site. (D) Effective
reperfusion after thrombectomy.
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