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ABSTRACT

Involuntary movement is an uncommon manifestation of moyamoya disease. We describe a 12-year-old boy who suf-
fered from involuntary movement after the first surgery but it improved dramatically after the second surgery. Initialy,
the patient underwent an encephal o-duro-arterio-myosynangiosis on the right side and encephal o-duro-periosteal sy-
nangiosis on the bifrontal side, which ameliorated his motor weakness in his left upper extremity. However, involuntary
movement appeared in his right upper extremity. Secondly, the patient underwent encephal o-duro-arterio-myo-perio-
stealsynangiosis on the left side. Thereafter, the patient’s involuntary movement completely resolved. The involuntary
movement might occur due to the unequal distribution of the blood flow in the basal ganglia.
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1. Introduction

Moyamoya disease, meaning a “hazy puff of smoke” in
Japanese, is a chronic disease with progressive occlusion
of the circle of Willis arteries that leads to the develop-
ment of collateral vessels, which usually presents as re-
current episodes of transient ischemic attacks or strokes.
The patients with moyamoya disease usually present with
avariety of clinical symptoms due to ischemia or intrac-
ranial hemorrhage. Involuntary movement is a rare
symptom associated with moyamoya disease [1]. We re-
port here a unique case of involuntary movement ap-
peared after the first indirect bypass surgery; however, it
disappeared after the second indirect bypass surgery in a
12-year-old boy with moyamoya disease.

2. Case Report

The patient described in this report is a 12-year-old boy
who experienced motor weakness in his left upper ex-
tremity provoked by conditions of hyperventilation 3
years before we examined him. Furthermore, one year
later, similar weakness also observed in his right upper
extremity and they had become more frequent. He was
taken to a local hospital where neuroimages showed bi-
lateral internal carotid artery stenosis. He was then re-
ferred to us.

On presentation, no neurological deficits were ob-
served. Magnetic resonance (MR) imagings showed de-
velopment of fine vascular plexus in the base of the brain,
but no infarct or hemorrhage (Figure 1). Cerebral an-
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giography demonstrated severe stenosis of the distal in-
ternal carotid arteries with numerous collateral vesselsin
the vicinity of the stenosis. These features were consis-
tent with moyamoya disease (Figure 2). Although brain
[%™T c]-hexamethyl propyleneamine oxime single-photon
emission computed tomography (SPECT) revealed no
obvious perfusion defects, surgical treatment was sche-
duled for frequent transient ischemic attacks.

Initially, the patient underwent encephal o-duro-arterio-
myosynangiosis on the right middle cerebra artery
(MCA) territory and encephal o-duro-periosteal synangi-
osis on the bifrontal anterior cerebral artery (ACA) terri-
tory, which ameliorated his transient motor weakness in
the left side [2]. However, involuntary movement ap-
peared in his right upper extremity without symptoms in
his lower extremities three months after the surgery. The
type of movement is irregular, quick and choreic. Brain
MR imagings revealed no newly developed infarcted and
hemorrhagic lesions. Secondly, he underwent encephal o-
duro-arterio-myo-periostealsynangiosis on the left MCA
territory. Involuntary movement disappeared within one
month after the second surgery. The patient has been free
of transient motor weakness and involuntary movements
for 22 months since the second surgery. Postoperative
angiography was not performed because he refused it.

3. Discussion

Involuntary movement is a rare clinical feature of
moyamoya disease. The pathophysiology of involuntary
movement is not yet fully understood. In most cases of

OJMN



72 T.YANAGAWA ET AL

Figure 1. Preoperative axial T1-weighted (a), T2-weighted (b) magnetic resonance imagings, and magnetic resonance an-
giogram (c), showing the development of fine vascular plexusin the base of the brain, but no infarction or hemorrhage asso-

ciated with moyamoya disease.

Figure 2. Preoperative anterior-posterior views of right (a) and left (b) carotid angiograms demonstrating sever e stenosis that
starts at the distal internal carotid arteries and the proximal anterior and middle cerebral arteries with numerous collateral
vessels in the vicinity of the stenosis. Preoperative anterior-posterior (c) angiogram of the left vertebral artery showing an
extensive network of collaterals which involves leptomeningeal vessels and collater als from the posterior cereberal artery.

involuntary movement related with moyamoya disease,
however, there are contralateral hemispheric lesions in
areas such as the caudate nucleus, putamen, globus pal-
lidus, subthalamic nucleus, parts of thalamus, and sub-
cortical white matter which form cortico-basal ganglia
loop, although there are severa exceptions[3-5].

Severa cases of involuntary movement in a patient
with moyamoya disease have recently been reported.
Table 1 summarizes clinical characteristics of 13 patients
with moyamoya disease with involuntary movement in-
cluding the present case [6-16]. There were 2 men
(15.4%) and 11 women (84.6%) identified with a mean
age of 21.3 years ranging from 7 to 54. The responsible
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lesions vary on individuals. Surgical vascular reconstruc-
tion and medication therapy are effective for involuntary
movement such as chorea in al patients. By contrast, in
the present case, involuntary movement which appeared
after the first indirect bypass surgery disappeared com-
pletely by the second indirect bypass surgery. The pre-
sent case related with surgical therapies has not been
reported previously. Involuntary movement has been
previously described in patients with moyamoya disease
and mostly appears relating to a focal reduction in perfu-
sion reserve. However, in this case, there are no obvious
ischemic and hemorrhagic lesions on SPECT studies
preoperatively as well as postoperatively [1]. Therefore,
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Table 1. Cases of choreain patients with moyamoya disease.

Author [ref. number] Age (yrs) Infarct on MRI CBF studies Effective therapy
Tsuchiyamaet al. [14] 33/Female CN CN, P Medical therapy
Hosoyaet al. [5] 9/Female Fr,P,O BG STA-MCA anastomosis
Unno et al. [15] 16/Female Fr Fr, P, BG Com;ré?;?ai‘g;”(?egr;%;a”a% ion
Hanet al. [3] 29/Female Fr Fr, T,BG EDAS
Lyoo et al. [9] 22/Female Fr,T,P Fr,T,P Spontaneous resolution
Miuraet al. [10] 54/Mde No infarcts T,PS Haloperidol
Hong et al. [4] 20/Female Cs Fr, BG STA-MCA anastomosis
Imetal.[6] 7/Female Fr Hemisphere EDAS
Imetal.[6] 13/Female Fr,P PBZ EDS, EGS
Kimetal. [8] 8/Female No infarcts Fr,P EDAMS
Zheng et al. [16] 15/Female Fr,P,O Fr,T,P,O STA-MCA anastomosis, EDAMS
Kamijo et al. [7] 31/Femae No infarcts Fr,T,P, S EDAMS
Present case 13/Mae No infarcts No defects First: EDAMS, EPS

Second: EDAMPS

F: woman, M: man, CN: caudate nucleus, Fr: frontal lobe, T: temporal lobe, P: parietal lobe, BG: basal ganglia, S: striatum, PBZ: posterior border zone, MRI:
magnetic resonance imaging, EDAS: encephal o-duro-arteriosynangiosis, EDAMS: encephal o-duro-arterio-myosynangiosis, EGS: encephal o-galeosynangiosis,
EPS: encephal o-periostealsynangiosis, EDAMS: encephal o-duro-arterio-myo-periosteal synangiosis, STA: superficia temporal artery, MCA: middle cerebra

artery, ref.: reference.

it is difficult to clarify the mechanism of the present in-
voluntary movement associated with focal blood flow
impairment. We speculate that some interruption of the
cortico-basal ganglia loop due to unequa distribution of
the blood flow might cause involuntary movement in his
right upper extremity, because inadequate blood flow to
the left MCA territory appeared after the patient under-
went indirect revascularization on the right MCA terri-
tory and on the bifrontal ACA [6].

In this report, we described the case of involuntary
movements following the first indirect bypass surgery
and remitted by the second direct bypass surgery in
moyamoya disease.
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