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Summary We describe a patient with moyamoya disease associ-
ated with an unruptured basilar tip aneurysm which was treated by
endovascular embolization using Guglielmi detachable coils
(GDCs). A 53-year-old man presented with left hemiparesis persist-
ing for 3 months before admission. Cerebral angiography revealed
occlusion of the bilateral middle cerebral arteries and the left ante-
rior cerebral artery, stenosis of the right anterior cerebral artery, and
basal moyamoya vessels. In addition, a saccular small aneurysm
was seen at the top of the basilar artery. The aneurysm was com-
pletely embolized by intraaneurysmal GDCs. Direct surgical clipping
is often selected for the treatment of posterior fossa aneurysms in
moyamoya disease. However, complete clipping is usually difficult
due to the difficulties in operative technique associated with moy-
amoya disease. We suggest that the endovascular treatment using
GDCs is comparatively safe and effective for the treatment of surgi-
cally difficult aneurysms in patients with moyamoya disease. © 2001
Harcourt Publishers Ltd
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INTRODUCTION

Moyamoya disease is often associated with intracranial ane-
urysms, and reports of such cases increased in number recently.
The incidence of intracranial aneurysms in patients with moya-
moya disease was reported from 5% to 15%.1–4 With the recent
increment of reports of such aneurysms treated surgically, devel-
opmental mechanisms and etiologies have gradually become
obvious.5 Regarding sites of occurrence, two types of aneurysms
are found in this disease.2–4,6–8 Cerebral aneurysms can be classi-
fied into the peripheral artery aneurysms in the moyamoya vessels
or collateral circulation, and major artery aneurysms in the circle
of Willis. Generally, peripheral artery aneurysms are considered
to be pseudoaneurysms, occurring in the fragile moyamoya ves-
sels in the basal ganglia, and rupture of pseudoaneurysms fre-
quently causes intraventricular or intracerebral hemorrhage, but
pseudo-aneurysms can be gradually reduced and may completely
disappear.1,2,6 Major artery aneurysms are true aneurysms, occur-
ring in the posterior circulation in about 50–60% of those associated
with moyamoya disease.2,9 Increased hemodynamic stress in the
posterior circulation due to occlusion or stenosis of the internal
carotid artery may contribute to the development of this type of
aneurysm,1,10,–12 and the resultant increased blood flow often causes
enlargement and rupture of these aneurysms with time.3,12–14

Spontaneous disappearance of true aneurysms is extremely rare.8,12

Ruptured aneurysms associated with moya-moya disease contribute
to the poor clinical outcome. Therefore, treatment to prevent rupture
is very important. However, it is difficult to perform radical surgery
on aneurysms around the circle of Willis associated with moyamoya
disease. In recent years, intravascular procedures have been used to
treat such directly inaccessible aneurysms.

We describe a case of unruptured basilar tip aneurysm asso-
ciated with moyamoya disease manifesting as ischemic attack
and treated with intraaneurysmal embolization using Guglielmi
detachable coils (GDCs). 

CASE REPORT

A 53-year-old man presented with left hemiparesis. The patient
visited a nearby hospital. Cerebral angiography demonstrated moya-
moya disease and an aneurysm at the top of the basilar artery.
Three months later, the patient was referred to our hospital for the
treatment of both moyamoya disease and unruptured aneurysm.
The patient’s parents and older brother had suffered from cerebral
infarction. The patient’s past history was not contributory.

On admission, the patient’s consciousness was clear, but slight
left hemiparesis including face was noted. Magnetic resonance
imaging (MRI) revealed a dotted line-like watershed infarction in
the deep white matter of the right cerebral hemisphere. Right
carotid angiography demonstrated occlusion of the middle cere-
bral artery, stenosis of the anterior cerebral artery, and sparse
moyamoya vessels in the base of the brain (Fig. 1). Left carotid
angiography showed occlusion of the middle cerebral and anterior
© 2001 Harcourt Publishers Ltd



Intraaneurysmal embolization of an unruptured basilar tip aneurysm associated with moyamoya disease 463

Fig. 2 Left carotid angiograms, antero-posterior view (left) and
lateral view (right), showing occlusion of the middle cerebral artery,
anterior cerebral artery and basal moyamoya vessels.

Fig. 3 Right vertebral angiograms, lateral view (left) and antero-posterior
view(right), showing a saccular aneurysm at the top of the basilar artery.

Fig. 4 Right vertebral angiograms after embolization, lateral view (left) and
antero-posterior view (right), showing complete occlusion of the aneurysm.

Fig. 1 Right carotid angiograms, lateral view (left) and antero-posterior
view (right), showing occlusion at the origin of the middle cerebral artery
and stenosis at the proximal segment of the anterior cerebral artery.
Moyamoya vessels are seen in the base of the brain.
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cerebral arteries and sparse moyamoya vessels in the base of the
brain (Fig. 2). The left middle cerebral artery was occluded at its
junction with the anterior temporal artery, but the distal segments
of M2 were filled through the collateral circulation from the ante-
rior temporal artery. Though the appearance of the left middle
cerebral artery was atypical, we diagnosed these findings as moya-
moya disease.15,16 Bilateral external carotid angiography showed
no abnormality. Right vertebral angiography revealed a saccular
aneurysm, 5�6 mm in diameter, extending posteriorly at the top
of the basilar artery (Fig. 3). We decided to treat this unruptured
aneurysm first.

Intraaneurysmal embolization was performed to treat the saccu-
lar aneurysm. Under local anesthesia, a 6F guiding catheter was
introduced into the left vertebral artery through the left femoral
artery. Following systemic heparinization, a microcatheter (Prowler
10; Cordis, Miami Lakes, FL) was guided into the aneurysm sac,
and the aneurysm was completely occluded with 5GDCs (GDC-10;
Boston Scientific, Boston, MA), 6 mm�10 cm, 5 mm�15 cm, soft
4 mm�8 cm, soft 4 mm�6 cm, and soft 3 mm�8 cm (Fig. 4).

The patient had no new neurological deficits postoperatively,
and was discharged on foot 8 days later when cerebral angiography
confirmed complete occlusion of the aneurysm. Vascular reconstruc-
tion for moyamoya disease is planned for 6 months after discharge. 

DISCUSSION

General consensus has not been achieved for the treatment of unrup-
tured aneurysms associated with moyamoya disease, especially
© 2001 Harcourt Publishers Ltd
aneurysms located in the posterior cranial fossa. The main prob-
lem in direct operation is the presence of moyamoya vessels
around the aneurysm, which are important as collateral circulation
in the brain with moyamoya disease and cannot be sacrificed.
Therefore, the fragile moyamoya vessels could be the obstacle for
the clipping procedure.3

Posterior fossa aneurysms are frequently associated with moya-
moya disease. Surgical treatment of posterior fossa aneurysms are
generally difficult, but more so when associated with moyamoya
disease.8 The subtemporal approach,3,7 pterional approach,4,11,12,14,17

and orbitozygomatic approach13 have been used to approach
basilar tip aneurysms associated with moyamoya disease. The
approach should be selected to prevent retraction of the brain. The
brain with moyamoya disease is under chronic hypoperfusion.
Excessive brain retraction may cause cerebral blood flow distur-
bance, resulting in postoperative complications such as cerebral
infarction or intracerebral hemorrhage, and may also damage the
moyamoya vessels.14 Patients frequently present with subarach-
noid hemorrhage caused by rupture of a cerebral aneurysm associ-
ated with moyamoya disease, and most are in poor clinical grades.
The Hunt and Kosnik (H & K) grade of these cases were grade 3
in 32%, grade 4 in 35%, and grade 5 in 4%.9 Complete clipping is
usually difficult because of the operative difficulties. About half of
these patients were treated conservatively and successful neck
clipping was achieved in only 20%.9 The initial clinical grade
were important factor for the poor clinical outcome. Therefore, the
treatment of an unruptured aneurysm associated with moyamoya
disease is thought to be necessary. 
Journal of Clinical Neuroscience (2001) 8(5)
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Summary Stabilisation of the fracture-dislocation of the cervical
spine is achieved effectively by anterior or posterior or combined
methods with attendant short and long term benefits, risks and
complications associated with each procedure. Recently anterior
methods have gained wider acceptance. A variety of preoperative
and postoperative complications associated with anterior cervical
fusion are well recognised. However, the delayed pharyngeal or
oesophageal perforation is a rare, serious and life threatening com-
plication of an anterior cervical internal fusion.

The authors report a case of delayed pharyngeal perforation and
spontaneous extrusion of the C2-C3 graft with its fixation device.
After coughing out the entire gamet of the graft with the fixation pin,
the patient was relieved of excruciating pain and dysphagia and had
no significant morbidity thereafter over a 12-year follow up period.

Relevant aspects are discussed with a review of the pertinent lit-
erature. © 2001 Harcourt Publishers Ltd
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Management of the anesthesia in moyamoya disease is also
difficult.8 Direct surgery necessitates general anesthesia, which may
cause postoperative aggravation of clinical symptoms or cerebral
infarction due to hypocapnia induced by intraoperative hyperventi-
lation.18 On the other hand, hypercapnia is thought to cause cere-
bral infarction due to the steal phenomenon.19,20 Therefore, careful
management of anesthesia is important to prevent ischemia. 

Endovascular treatment can overcome these problems of direct
surgery. The greatest advantage is the avoidance of direct invasion
to the brain such as retraction, and aneurysms can be approached
without affecting the moyamoya vessels or brain. In addition, basi-
lar tip aneurysms can be approached relatively easily in emboliza-
tion compared to direct surgery. Endovascular treatment can be
performed under local anesthesia, so complications caused by gen-
eral anesthesia such as circulation disturbance can be prevented. 

To our knowledge, endovascular treatment for cerebral aneurysms
associated with moyamoya disease has only been performed in
four reported cases,8,21 including only one case of unruptured
cerebral aneurysm, in which the patient died of complications due
to anesthesia and infection after embolization. Therefore, this is
the first reported case of an unruptured aneurysm associated with
moyamoya disease successfully treated with GDCs without post-
operative complications.

Intraaneurysmal embolization with GDCs is a good choice for
cases difficult to treat by direct surgery. However, the vertebro-
basilar system is the only source of blood supply for the brain in
most patients with moyamoya disease,3,12 so parent artery occlu-
sion due to coil migration, mechanical spasm, thrombo-embolism
or dissection due to catheter manipulation will cause serious prob-
lems.3 Therefore, endovascular treatment should be performed by
skilled interventionalists, and long-term follow-up with cerebral
angiography is also necessary because of the higher recurrence
rate in embolization compared to complete clipping. 
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