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Abstract

Anterior spinal artery (ASA) aneurysms are rare, and the majority are associated with vascular
lesions such as arteriovenous malformations, moyamoya disease, and aortic stenosis. Herein, we
report a case of a ruptured anterior spinal artery aneurysm caused by bilateral vertebral artery
(VA) occlusion, which was treated by coil embolization. An 83-year-old man was found collapsed
at home, and was brought in by emergency. His consciousness level was I-1 on the Japan Coma
Scale, and there were no symptoms such as paralysis in the extremities. Computed tomography
showed Fisher 3 subarachnoid hemorrhage, while magnetic resonance angiography showed an
aneurysm in the right VA. Digital subtraction angiography showed bilateral VA occlusion, and an
aneurysm was found on the dilated ASA as a collateral circulation. Coil embolization was
performed after confirmation of no hemodynamic problems. No postoperative adverse events were
observed. Coil embolization may be an effective treatment for ruptured aneurysms of the ASA.
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Introduction

Anterior spinal artery (ASA) aneurysms are rare,
and most of them are associated with vascular
lesions such as arteriovenous malformations, Moyamoya
disease, aortic coarctation, etc. The treatment strategy
for ASA aneurysms has not reached consensus,
which is currently determined on a case-by-case
basis. In this manuscript, we experienced a case of
a ruptured aneurysm in the ASA that dilated as a
collateral flow, which was caused by bilateral verte-
bral artery (VA) occlusion. In this case, a microca-
theter was guided through the dilated ASA into the
aneurysm, and coil embolization was performed.

Case Report

The case was an 83-year-old man scheduled for
surgery and radiation therapy for laryngeal cancer.
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He was found unconscious and transported to our
hospital by ambulance. His consciousness level at
consultation was I-1 on the Japan Coma Scale. No
other neurological symptoms were present. Computed
tomography (CT) showed a Fisher 3 subarachnoid
hemorrhage (Fig. 1A). Magnetic resonance angiography
(MRA) revealed abnormal vascular lesion (Fig. 1B),
which was suspected to be a bleeding point. The
MRA at 8 years prior to this case showed the right
VA was stenotic and left VA was patent (Fig. 1C).
Digital subtraction angiography (DSA) showed an
aneurysm at the intracranial junction of the dilated
ASA (Figs. 2A and 2B), which was irregularly shaped,
and a broad neck aneurysm (6.0 mm x 5.0 mm).
The bilateral VAs were occluded, and the basilar
artery communicated with the right VA via the
anterior radicular artery and ASA.

A 5Fr ENVOY guiding catheter (Johnson & Johnson,
New Brunswick, NJ, USA) was placed in the right
subclavian artery. Because the anterior radicular
artery was too thin to place a distal access catheter,
an Excelsior SL-10 microcatheter (Stryker, Kalamazoo,
MI, USA) was inserted into the right VA and navi-
gated into the ASA. It was difficult to insert the
microcatheter because there was a large curve in
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Fig. 1

(A) Axial head CT scan revealed a subarachnoid hemorrhage (Fisher grade 3). (B) MRA of the onset. The

image shows an aneurysm and occluded bilateral VA. (C) MRA taken 8 years prior at our hospital showed bilat-
eral VA, but with severe stenosis in the proximal VA. CT: computed tomography, MRA: magnetic resonance

angiography, VA: vertebral artery.

the anterior radicular artery where it entered the
spinal canal. When we placed Excelsior SL-10
microcatheter in the ASA and imaged the aneurysm,
it was considered that antegrade blood flow was
maintained because the contrast agent did not accu-
mulate on the distal side of the aneurysm. However,
the contrast effect was so thin that it was not possible
to create a roadmap from the ASA to the aneurysm.
For this reason, we used normal images while
approaching the aneurysm. When the tip of the
Excelsior SL-10 microcatheter was placed into posi-
tion and the aneurysm was imaged again, the basilar
artery was visualized with the aneurysm, and it was
confirmed that no contrast agent remained (Fig. 3A).

Therefore, we thought that blood flow was secured
within the ASA. The aneurysm was occluded with
coils (ED coil, 3 mm x 6 cm; ED coil, 2 mm x 4 cm;
Ultrasoft, 1.5 mm x 2 cm; Kaneka Medix, Osaka,
Japan) with preservation of ASA patency. The coil
part of the aneurysm was not imaged, whereas the
bleb was imaged with a slight delay (Fig. 3B).
Following the procedures described above, dual
antiplatelet therapy (100 mg/day of aspirin and
75 mg/day of clopidogrel) was started. No postop-
erative consciousness deterioration or paralysis was
observed. DSA performed 3 months later confirmed
the patency of the ASA and disappearance of the
aneurysm (Fig. 3C). Magnetic resonance imaging at

Fig. 2 (A) A-P and (B) lateral views of the right vertebral angiography on admission. High-grade atherosclerotic
wall irregularities were found. The right vertebral artery was occluded at the extracranial segment while the
ASA bifurcated at the level of the fourth vertebral body. The ASA was dilated and perfused the circulation area
of the vertebral basilar artery. An aneurysm was noted at the intracranial portion of the dilated ASA (arrow

head). ASA: anterior spinal artery.
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Fig. 3 (A) A-P view. The microcatheter tip was introduced into the aneurysm, and angiography was performed.
Right vertebral angiography was performed after coil embolization. (B) After embolization of the aneurysm,
adequate blood flow of the vertebrobasilar artery was confirmed. (C) Lateral views of the right vertebral angiog-
raphy after 3 months. The arrowhead is the part where the aneurysm was not visualized.

Table 1 Reported cases of ruptured ASA aneurysms associated with VA occlusion

Location of

Author (year) Age/sex Occluded VA aneurysm Surgery Prognosis
Kawamura S (1999)” 42/M bil VA Posterior fossa clipping No deficit
Kitayama M (2008)? 71/M bil VA C2-3 clipping Bed ridden
Karakama J (2010)® 51/M rt VA C1 not performed No deficit
Yoshida M (2012)% 66/M rt VA Posterior fossa clipping No deficit
Ashour R (2015)" No data bil VA C2 Clipping No deficit
Present case 83/M bil VA Posterior fossa Coil embolization Bed ridden

ASA: anterior spinal artery; VA: vertebral artery

1 and 3 months of follow-up confirmed no new
cerebral infarctions.

Discussion

Ruptured ASA aneurysms are rare. Aneurysms may
occur and rupture because of hemodynamic stress,
such as arteriovenous malformation and aortic
stenosis,'? following autoimmune diseases, connec-
tive tissue diseases, and mycosis, as well as because
of fragility of the vessel wall.>®

To our knowledge, five authors reported ruptured
ASA aneurysms associated with VA occlusion (Table
1).13578) The age range of these cases was 42-83
years; four were bilateral, and two had unilateral VA
occlusion. These findings suggest that VA occlusion
may be involved in the formation of ASA aneurysms.

We presumed that the aneurysm was occurred by
a hemodynamic mechanism associated with occlu-
sion of bilateral VAs. Because the aneurysm had
bleb and were irregular shaped, which was likely
to re-rupture, we planned treatment for that patient.
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There is no consensus about the treatment of ASA
aneurysms.” Some previous reports showed that
craniotomy has good results for ruptured ASA
caused by hemodynamic pathology.>*'” However,
Kawamura et al.” reported a case, where pre-rupture
spinal artery aneurysm caused by unilateral VA
occlusion was treated conservatively and eventually
disappeared.

It was considered that direct surgery was not
suitable for him because the patient was elderly.
There are no other reports of endovascular treatment
for rupture intracranial ASA aneurysm. However, in
this case, endovascular treatment was considered
less invasive than craniotomy because the device
approach to the aneurysm was seemed to be relatively
easy.'V

When we performed endovascular treatment, there
were some points that made us difficult to judge.
The first point was how to maintain blood flow of
the ASA. In our case, the artery in which the
aneurysm was occurring was thin, and there was
not much blood flow. Guiding catheters and
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intermediate catheters should be placed more distally
to improve the operability of microcatheter. However,
in this case, we judged that inserting a device
thicker than the microcatheter into the ASA could
occlude the blood vessels; therefore, we moved
only the microcatheter upward from the origin of
the ASA.

The second point was that it might be difficult
for us to take a detailed roadmap when the ASA
were thin and there was not much blood flow. In
most cases, ASA is thin and has little blood flow;
thus, it is difficult to visualize it by angiography.
In this case, the ASA was dilated as a collateral
circulation; therefore, it was possible to visualize
the artery by angiography. However, the contrast
effect was insufficient due to the strong stenosis of
the right VA, and thus blood flow to the ASA was
poor. For this reason, we treated the aneurysm
without using a roadmap. Fortunately, from the
right VA to the aneurysm, there was no branching
artery which caused trouble when judging the prog-
ress of the microcatheter, and it was a straight road.
Therefore, it was possible to operate the microca-
theter inside the ASA.

The final point was the embolization of the
aneurysm was terminated intentionally incomplete.
Because this aneurysm had an irregular shape and
its size was not so large, there was a risk of rupture
if the coil was used more than necessary. More-
over, thrombosis and thrombotic occlusion due to
the coil being ejected into the ASA due to exces-
sive placement of the coil have been feared. It
was judged that ASA had not have much blood
flow, and thrombosis in the aneurysm might be
promoted even with incomplete occlusion on
imaging. As a result, post-treatment angiography
showed disappearance of the aneurysm without
neck remnant.

When embolizing an aneurysm, we need to accu-
rately evaluate its shape and hemodynamics.

In conclusion, ASA aneurysm can be safely treated
with endovascular treatment if the blood flow of
ASA is maintained sufficiently during the device
manipulate in the ASA.
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