Endovascular therapy of ruptured distal anterior choroidal artery
aneurysm associated with moyamoya pattern collateralization
secondary to middle cerebral artery occlusion
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ABSTRACT

We report a case of a ruptured distal anterior choroidal artery (AChoA) aneurysm associated with moyamoya pattern
collateralization secondary to the middle cerebral artery occlusion. Patient was successfully treated with the coil embolization
of the distal AChoA. This case supports the feasibility and efficacy of the endovascular therapy for the distal AChoA aneurysms
in patients with MCA occlusion with moyamoya pattern collateralization.
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INTRODUCTION

Distal anterior choroidal artery (AChoA) aneurysms
are quite rare. We report a case of an endovascularly
treated ruptured distal AChoA aneurysm associated
with a moyamoya pattern of collateralization secondary
to middle cerebral artery (MCA) occlusion.

CASE REPORT

A 75-year-old woman presented with a sudden onset
of loss of consciousness and left hemiplegia. She
had medically uncontrolled hypertension. She was
transferred to a stroke center near her house. Computed
tomography showed an intracerebral hematoma in
the right temporal lobe [Figure 1]. She underwent
surgical evacuation of the hematoma to relief the mass
effect on the day of admission and was transferred to
our hospital after 1 month of rehabilitation with mild
consciousness disturbance, severe left hemiparesis, and
right homonymous hemianopsia. Catheter angiography
showed a distal AChoA aneurysm, a moyamoya pattern
of collateralization and MCA occlusion [Figure 2].
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The aneurysm was proximal to the plexal point of
the AChoA. Left internal carotid and vertebrobasilar
angiograms showed no evidence of previously manifested
moyamoya disease.

Endovascular therapy was performed under general
anesthesia. Systemic heparinization was initiated to
maintain the activated clotting time between 250 and
300 s throughout the procedure after the placement
of the arterial introducer sheath and was stopped at
the end of the procedure. Provocative testing was not
scheduled because the patient’s neurological condition
was not appropriate for an accurate assessment. The
triple coaxial system consisted of a 7-French (F)
guiding catheter as the outer catheter, and a 4-F
guiding catheter as the middle catheter was used
to facilitate the microcatheter manipulation. The
microcatheter (Excelsior SL-10, Striker, Fremont,
CA, USA) was advanced into the right AChoA with
the assistance of a microguidewire (GT Wire, Termo,
Tokyo, Japan). We failed to insert the microcatheter
into the aneurysm because of the acute angulation and
small caliber of the parent artery. Selective injection
via the microcatheter positioned at the distal AChoA
showed the aneurysm and collateral vessels [Figure 3].
Six detachable platinum coils (Four Axium coils: Ev3,
Irvine, CA, USA; one target coil: Striker, Fremont,
CA; and one ED coil: Kaneka, Osaka, Japan) were
delivered to occlude the parent artery in as short
of a segment as possible [Figure 4]. Post-treatment
angiography including posterior circulation showed
disappearance of the aneurysm with preservation of the

Address for correspondence: Prof. Hidenori Oishi,

2-1-1, Hongo, Bunkyo-Ku, Tokyo, Japan. E-mail: ohishi@juntendo.ac.jp

Indian Journal of Neurosurgery 278 Vol. 2 I Issue 3 | September-December | 2013

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Oishi, et al.: Endovascular therapy of ruptured distal anterior choroidal artery aneurysm

Figure 1: Computed tomography showing an intracerebral hematoma in the
temporal lobe

Figure 3: Selective injection via microcatheter showing the aneurysm (arrow)

Figure 5: Post-treatment right internal carotid angiogram, (a) frontal view and
(b) lateral view showing the disappearance of the aneurysm

moyamoya pattern of collateralization [Figure 5]. She
was transferred to the rehabilitation center. At 3 months
after the endovascular therapy, the patient was awake
and alert, following commands briskly and verbalizing
comprehensible words. Left severe hemiparesis partially
improved to the Brunstrom stage III including fingers.
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Figure 2: Right internal carotid angiogram, (a) frontal view and (b) lateral
view showing a distal anterior choroidal artery aneurysm (arrow), moyamoya
pattern collateralization, and middle cerebral artery occlusion

Figure 4: Coils placed within the anterior choroidal artery

DISCUSSION

Although aneurysms arising from the origin of the
AChoA make up 2-5% of all intracranial aneurysms,
distal AChoA aneurysms are quite rare.!"?) The
etiologies are moyamoya disease, idiopathic, iatrogenic,
infection, dissection, trauma, and arteriovenous
malformation.>*! Atherosclerosis has also been reported
as a potent etiological factor due to the hemodynamic
stress and degeneration of the arterial wall.>® MCA
occlusion may compensatorily increase the hemodynamic
stress of the AChoA leading to a development of the
distal aneurysm. To the best of our knowledge, only three
cases of the distal AChoA aneurysm associated with the
MCA occlusion have been reported.!™®!

In the literature, most of the patients with ruptured distal
AChoA aneurysms underwent an open surgery (clipping
or trapping). However, the open surgery is technically
challenging because of the difficulty of accurate
localization of and clearly exposing the aneurysm due to
the deep and narrow operating field,”” and open surgery
is also a more invasive procedure in presence of collateral
vessels.
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Table 1: Distal anterior choroidal artery aneurysms treated with endovascular therapy

Study (Ref. no.) Year Sex (F/M) Presentation Etiology Embolic agent Outcome

Kim et al.t4 2009 43/F IVH Moyamoya disease Glue Stationary

Yang et al.l®! 2010 56/F Headache Moyamoya disease Glue Good
38/F IVH, headache Moyamoya disease Coil Good

Nishida et al.”” 2011 84/F IVH MCA occlusion Coil Fair

Dolati et al.¥ 2012 55/M IVH latrogenic PCA occlusion Glue Good

Present case 2013 75/F ICH MCA occlusion Coil Fair

IVH - Intraventricular hemorrhage; ICH - Intracerebral hematoma; MCA - Middle cerebral artery; PCA - Posterior cerebral artery

Endovascular therapy has become an alternative
treatment of ruptured intracranial aneurysms.!"” It has
the advantages of minimal invasiveness and accurate
localization of the aneurysm. To the best of our knowledge,
only four studies with five patients with distal AChoA
aneurysms were endovascularly treated [Table 1].
AChoA was divided into intracisternal and intraplexal
segments.!'!! The boundary is the so called plexal point
at which the AChoA enters into the temporal horn
of the lateral ventricle through the choroidal fissure.
Marinkovi¢ et al. reported that the embolization of
intraplexal segment is safe because the main branches
of the AChoA have diverged before the plexal point.!*!
However, the embolization of intraplexal segment may
cause ischemic symptoms because the plexal segment of
AChoA has branches supplying the thalamus, an optic
tract and a lateral geniculate body.!"!!

Kim et al. advocated the feasibility of glue embolization
rather than coil embolization because the AChoA is
too small and fragile for safety advancement of a stiff
microcatheter. The aneurysms are often small and may
be pseudoaneurysms that makes a safe coil embolization
difficult.'¥ However, the glue embolization has a
high risk of ischemic complications compared with
the coil embolization because the glue can distally
penetrate and occlude the collateral vessels.!!>!9!
Furthermore, skillful interventionalists are required
to determine the appropriate glue dilution, which
depends upon the catheter tip positioning and the blood
flow. Nishida et al. first reported coil embolization of
a ruptured distal AChoA aneurysm associated with
a moyamoya pattern of collateralization secondary
to an MCA occlusion. They occluded the aneurysm
itself and the distal AChoA without compromise of
the moyamoya pattern of collateralization.!” Although
the microcatheter could not be advanced within the
aneurysm in the present case, the blood flow of the
aneurysm was successfully stopped with the coil
embolization of the distal AChoA in as short of a
segment as possible. The development of microcatheters
and coils will make safe coil embolization of distal
aneurysms possible.
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CONCLUSION

Endovascular therapy is feasible and effective for
ruptured AChoA aneurysms with a moyamoya pattern
of collateralization secondary to a MCA occlusion.
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