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ABSTRACT
Epidemiological study of moyamoya disease in Japan from 2002 to 2004
Ichiro Tsuji, Shinichi Kurivama
Department of Public Health, Tohoku University Graduate School of Medicine

In 2002, in order to clarify the causes of difference among Japanese prefectures in the rate of
the patients who receive governmental subsidiary to the medical treatment for Moyvamoya disease,
we compared the rate of diagnosis (final diagnosis or suspected diagnosis), types of disease
(hemorrhage, infarction, TIA, or other), seriousness of disease, and incidence rate of Moyamoya
disease among Japanese prefectures. There were no enough differences in the rate of diagnosis,
types of disease, seriousness of disease to explain the difference among Japanese prefectures in
the rate of the patients who receive governmental subsidiary, although there was a large difference
in the rate of suspected diagnosis among prefectures. The incidence rate of Moyamoya disease
among Japanese prefectures could also not explain the difference among Japanese prefectures in
the rate of the patients who receive governmental subsidiary.

In 2003, in order to clarify the clinical and epidemiological features of the patients who receive



governmental subsidiary to the medical treatment for Moyamoya disease, we compared the
patients with patients who were investigated in Kumamoto, Okayama and Miyagi prefecture for
details. The proportion of patients aged 0-9 years old was higher and the proportion of patients
with TIA was lower among the patients who receive governmental subsidiary to the medical
treatment for Moyamoya disease than patients who were investigated in Kumamoto, Okayama
and Miyagi prefecture for details. Logistic regression analysis revealed that patients aged 0-9
vears old were more likely to be affected in activities of daily living (ADL) and patients with
TIA were less likely to be affected with ADL. The present data imply that the patients who
receive governmental subsidiary to the medical treatment for Moyamoyva disease may be more
affected in ADL compared with patients who were investigated in Kumamoto, Okayama and
Miyagi prefecture for details.

In 2004, in order to estimate an annual number of patients treated for moyamoya disease in
Japan, and to describe the clinical features, a nationwide epidemiological survey was conducted
in 2004. The study consisted of two questionnaires, which were distributed to department of
neurosurgery, heurology, internal medicine, and pediatrics in hospitals in Japan. The first
questionnaire inquired the number of the patients treated in 2003, and the second one detailed
clinical-epidemiological information of each patients reported. Following major epidemiological
findings emerged from the study : (a) The total number of patients treated in Japan, 2003, was
estimated as 7,500 (95% confidence interval 6,100-8,900) : (b) Sex ratio (female to male) of the
patients was 1.8 ; (c) The peak of age distribution of the patients was observed in 10-29 years
old, and a smaller peak in their fifties ; (d) Family history of moyamoya disease was found in
12.1% of the patients ; (e} About 4,300 patients with moyamoya disease were treated as out-
patients. The present findings suggest that patients treated for moyamoya disease in Japan has
been almost doubled during the recent decade since a survey conducted in 1995 estimated the
number of the patients as 3,900.

Key Words ; moyamoya disease, governmental subsidiary, difference among Japanese prefectures,
investigation in Kumamoto, Okayama and Miyagi prefecture for details, clinical and
epidemiological features, nationwide epidemiological survey, prevalence, clinical and

epidemiclogical features
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ABSTRACT
Strategy for Asymptomatic Moyamoya Disease

Satoshi Kuroda', Rina Nanba', Tatsuya Ishikawa'

Yoshinobu Iwasaki!, Takashi Yoshimoto?

1. Department of Neurosurgery, Hokkaido University Graduate School of Medicine
2. Tohoku University

Recent development of non-invasive diagnostic technology, such as magnetic resonance imaging
(MRI) and angiography (MRA), is believed to increase the incidence of asymptomatic moyamoya
disease. However, no criteria have been established for the managements of such cases. This is the
first report to survey clinical features of asymptomatic movamoya disease based on multi-center
data in Japan. Thirty patients were included in this study. All of them have experienced no
episode due to moyamoya disecase and were incidentally diagnosed as moyamoya disease. There
were 11 males and 19 females. Their age ranged from 20 to 67 years, with the mean value of
43.6. MRI detected cerebral infarction in 10 of 30 patients (33.39). Cerebral angiography revealed
that stage 3 and stage 4 were most popular finding. Hemodynamic ischemia, such as impaired
reactivity to acetazolamide and/or cerebral blood flow reduction, was observed in 24 hemispheres.
Medical treatment was performed in 10 patients, and surgical revascularization was selected in 4.
The mean follow-up period was 37.6 months, ranging from 1 to 168 months. During follow-up
pertods, moyamoya lesion markedly progressed and caused cerebral infarction in one patient.
However, neither ischemic nor hemorrhagic stroke occurred in other 29 patients. Further nation-
wide studies are necessary to clarify the natural course of asymptomatic moyamoya disease and
establish the management guideline for patients with asymptomatic moyamova disease. In
addition, this study was also aimed to clarify the incidence and characteristics of progression in
adult moyamoya disease. We precisely followed up 99 cerebral hemispheres that did not undergo
bypass surgery, using serial MRI and MRA, As the results, disease progression was confirmed
in 14 out 99 cerebral hemispheres (14.196) at 1 month to 8 years of follow-up periods. The
incidence was significantly higher in female patients and in patients with ischemia-type
moyamoya disease. Disease progression was also detected in 2 asymptomatic patients, leading to
cerebral infarct or marked deterioration of cerebral hemodynamics. The present results indicate
that the incidence of progression 1s much higher in adult movamoyva disease than recognized
before, and would have a significant impact in establishing the therapy protocol for asymptomatic

moyamoya disease.
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ABSTRACT

A questionnaire survey of moyamoya
disease in Kanagawa prefecture in 2003.

Masaru Yamada, Izumi Yuzawa, Kivotaka Fuji
Department of Neurosurgery, Kitasato University School of Medicine

To investigate the clinical patient data of and current management for moyvamoya disease in
Kanagawa prefecture, we conducted a questionnaire survey. Questionnaires were sent to 43
institutes in September 2003 that are managing moyamoya disease patients and we received
answers from 31 institutions (72% recovery). 199 patients with moyamoya disease were collected
(65 male and 130 female). Age at onset was 1-80 years {27 in average). Follow-up periods were
1 month—32 vears (9 vears in average). Symptoms at onset were cerebral infarct (CI) in 319%,
transient ischemic attack (TIA) in 31%, cerebral hemorrhage (H) in 31%, headache in 2% and
asymptomatic in 3 %. Age distribution of the patients with each preséntation was demonstrated
in Fig. 2. Average age for CI, TIA and H groups were 25, 15, and 40 years, respectively. CI
group had first peak in the first decade and second one in the 4th decade. TIA group had the
first and second peaks in the first and 2nd decades. H group had one broad-based peak in the
third-to-6th decades. Positive family history for moyamoya disease was counted in 14.5% of the
cases. Surgical operation was performed in 129 patients (656%) : indirect bypass in 143 sides (67
97, direct bypass in 42 sides (20%), and direct and indirect combined bypass in 27 sides’ 139%).
789% of patients with ischemic presentation underwent operations, as did 42% of patients with
hemorrhage. Final outcome assessed by motor function (modified Rankin scale, mRS) according
to each presentation type (Fig. 5) was better in TIA group than those in CI and H group. In
CI and TIA group, patients with younger onset had a tendency to have poorer cutcome, whereas
in H group, patients with poor outcome seemed to be older at onset. As the final outcome 17
patients showed mRS score 5 or 6 (dead), of which 15 patients initially presented with hemorrhage.
Out of 10 dead patients 8 patients died with recurrent hemorrhage, occurring at 57 years of age
in average. The strongest poor prognostic factor was recurrent hemorrhage in H group. In order
to establish management strategy to prevent that in hemorrhagic moyamoya patients, results of

ongoing JAM trial would be very important.
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ABSTRACT
Novel MRA staging of moyamoya disease

Houkin K
Department of Neurosurgery Sapporo Medical University

[Background]

Magnetic resonance anglography (MRA) has been acknowledged as a noninvasive diagnostic
modality for moyamoya disease. However, in terms of staging of the moyamoya disease,
conventional angiography is still the gold standard. Therefore, the purpose of this study is to
establish MRA grades for moyamoya disease as an alternative to conventional angiography.

[Methods]

Twenty two patients (44 sides) with moyamoya disease diagnosed by conventional angiography
were evaluated by MRA during the past 5 years. MRA scores were assigned based on the
severity of occlusive changes of the internal carotid artery, the horizontal portion of the middle
cerebral artery, the anterior and the posterior cerebral arteries, and the signals of the distal
branches of these arteries. Total points ranged from 0 (normal) to 10 (most severe).

[Results]

MRA scores (0 to 10) were significantly consistent with the conventional angiographical
staging. Four grades based on this novel MRA scores correlated well to the Suzuki's stages,
with high sensitivity and specificity.

[Conclusions]

These novel MRA grades can be a reliable alternative to conventional staging. By employing
these novel MRA grades, the use of conventional angiography can be avoided for the purpose of

evaluation of the stages of movamoya disease.



