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suMMARY Three Japanese families with moya-moya disease in six patients are presented.
These six patients were among 49 cases of confirmed moya-moya disease in our experience,
and the familial incidence was more than 129,. A relatively high familial incidence (7°,) was
found in the total Japanese scries emphasising the important hereditary components in the

pathogenesis of the disease.

Moya-moya disease was initially reported in Japan
by Kudo et al., in 1956 and was characterised by
its unique angiographic features. Since then ap-
proximately 600 cases have been reported in Japan,
and Picard et al. (1974) collected 66 cases in Euro-
pean countries. These included 23 families with 18
sibling relations (Table). The present report con-
cerns three familial cases with three pairs of sib-
lings, from our experience of 49 patients diagnosed
as suffering from moya-moya disease.

Case reports

FAMILY 1
Case 1.1
In October 1973, this 14 year old girl experienced
the first episode of weakness in the right upper
limb which occurred while she was eating hot
noodles, and it subsided in a few minutes. Similar
episodes recurred once or twice a month and then
gradually moved to the left limbs, associated with
sense of numbness at times. In 1975, the episodes
gradually increased in number and were often
started by singing or exercise. In October 1975,
carotid angiography showed ‘“moya-moya” vessels
of type 1, as defined in our classification (Fig. 1),
and electroencephalography (EEG) showed fre-
quent appearance of theta waves in the frontal
area and marked increase of slow activity during
and after hyperventilation. Up to April 1976 there
were six to eight episodes a month, and then the
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frequency gradually decreased to only occasional
and transient experience of a sense of numbness in
the left upper limb. The result of the Wechsler
Intelligence Scale for Child (WISC) was verbal I1Q
134, performance IQ 124, and total IQ 133. In
August 1977, computed tomography (CAT), brain
scintigraphy, and EEG were all within normal
limits; repeated carotid angiogram (Fig. 2) and
WISC were essentially the same as in the previous
studies.

Case 1.2

This 11 year old girl was the younger sister of case
1.1. The onset of illness was similar to that of
her elder sister. The episodes of weakness in the
right upper limb began in October 1974 while she
was eating hot noodles. Symptoms subsided in a
minute. After 1975, for a period of two years,
episodes occurred once or twice a year. Investi-
gation was undertaken in June 1977. The CAT
and brain scintigraphy were within normal limits.
An EEG showed frequent appearance of theta
waves in the right centroparietal area and marked
build-up of slow activity with right side dominance
during and after hyperventilation. Carotid angio-
graphy revealed type 1 moya-moya disease (Fig. 3).
Psychometry produced a verbal IQ of 122, per-
formance IQ of 121, and total IQ of 125 on the
WISC. Since the last episode on 12 June 1977,
there has been no recurrence, and her neurological
and physical state has been normal.

FAMILY 2 (TWO OF THREE SIBLINGS)
Case 2.1
On 18 July 1975, during gymnastics, this 8 year
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Table Reported cases of familial incidence of
moya-moya disease

Authors Cases Age (yr)  Sex
Kuromaru 1963 sibling 6 F
7 M
Nishimoto and Sugiu 1964  sibling ? M
? F
Suwa et al. 1965  sibling 13 M*
15 F
Suzuki et al. 1965 sibling 7 F
9 M
Handa er al. 1967 sibling, 2 families
Kawashima et al. 1970  sibling 9 F
13 F
Kudo et al. 1970  uncle and nephew
mother and son
Praud et al. 1972 sibling 2 M
11 F
Konuma et al. 1974  father and son
Nakano et al. 1975 sibling+ ? M
? M
Segaard and Jergensen 1975 sibling 36 F
32 F
20 M
Narumi et al. 1976  sibling? 36 F
40 F
60 M
Karasawa ez al. 1977 sibling 7 M
14 F
father and son 43 M
7 M
Suzuki et al. 1977 sibling 40 M
45 F
Miyamoto et al. 1978 sibling and cousin 7(mos) F
2 M
(cousin) 1 M
Yamada et al. 1978 sibling§ 4 F
4 F
Hashimoto er al. 1978 father and daughter 38 M
2 F
This report 1979 sibling, 3 families 11 F
14 F
6 F
8 M
35 F
45 M

*Patient and his father with long Y chromosome. His aunt had
suspected moya-moya disease.

tPatients and their father with positive LMT to arterial wall. Their
father had suspected moya-moya disease.

iParental intermarriage.

sSingle ovum twins.

old boy suddenly fell to the ground because of
weakness of both lower extremities, which com-
pletely disappeared in a few minutes. This was
followed by two similar episodes in the same
month. On 28 July 1975, carotid angiography dis-
closed type 1 moya-moya disease (Fig. 4), and
an EEG showed marked slow activity with left
centroparietal dominance developing during and
after hyperventilation. Recent examination showed
no neurological or physical handicap. He was an
active schoolboy with occasional brief weakness
in both lower limbs.

Case 2.2
This 6 year old girl was the younger sister of case
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Fig. 1 Angiographic classification of moya-moya
disease. Type 1 (left): stenosis and/or occlusion limited
to the anterior half of the circle of Willis. Type 2
(centre): stenosis andjor occlusion extending to the
posterior part of the circle of Willis. Type 3 (right):
stenosis and/or occlusion around the circle of Willis
extending to the posterior cerebral artery.

)
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2.1. On 28 July 1973, she had suddenly lost con-
sciousness after upper respiratory infection. This
episode was followed by weakness of all four
limbs, which did not last for more than a few
minutes. In October 1973, carotid angiography
revealed type 1 moya-moya disease (Fig. 5), and
an EEG was within normal limits, Since 30 Sep-
tember 1973, she has been quite well with normal
development, and free of episodes.

FAMILY 3 (TWO OF SEVEN SIBLINGS)

Case 3.1

This 45 year old man had a subarachnoid haemor-
rhage on 18 March 1969, followed by loss of
consciousness for about 24 hours. Examination
revealed slight left hemiparesis which subsided
within a month. Carotid angiography showed the
characteristic picture of moya-moya disease bi-
laterally. He remained well until 13 November
1976 when a similar episode occurred. He was
transferred in a state of semicoma with left hemi-
paresis and marked miotic pupils. The CAT scan
revealed a right frontoparietal intracerebral
haematoma with ventricular perforation. Immedi-
ate operation was carried out to evacuate the
haematoma and to place a ventricular drain.
Eventually this was replaced by a ventriculoperi-
toneal shunt. There was no significant improve-
ment in the level of consciousness for the
following week. On 22 November 1976, vascular
anastomosis between the right temporal lobe and
overlying temporalis muscle was attempted. Im-
provement of consciousness and left hemiparesis
was seen one month after operation, and he became
able to read a newspaper and to walk without
assistance at two months. On 14 May 1977, right
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carotid angiography showed no evidence of cer-
ebral blood supply from muscle branches of the
external carotid system. On 17 March 1978, re-
peated follow-up angiography disclosed several
small feeding vessels supplying blood to the cer-
ebral cortex from the temporalis muscle branches
(Fig. 6). At the last examination, he had recovered
from left hemiparesis and was now running a
greengrocery.

Case 3.2

This 35 year old woman was the younger sister of
case 3.1. She was examined angiographically
because of a definite history of sudden onset of un-
consciousness followed by persistent right hemi-
paresis and temporary motor aphasia at the age
of six years. Angiographic findings were quite
similar to that of her elder brother with a
characteristic picture of moya-moya disease of
type 1.

Toshiki Kitahara, Naobumi Ariga, Akira Yamaura, Hiroyasu Makino, and Yutaka Maki

Fig. 2 Lateral projection of
right carotid angiogram (case
1.1). Angiographic type 1
moya-moya disease.

Discussion

The unique clinical entity of moya-moya disease
had been discussed in many aspects including its
symptomatology, neuroradiology, epidemiology,
and statistics, but the pathogenesis is still not clear.
Whether the disease is hereditary, congenital, or
acquired remains controversial.

There have been 21 families with moya-moya
disease reported in Japan, including the three
described here. The cases consist of 33 siblings
(including one example of siblings and their
cousin) in 16 families, two fathers and sons, one
father and daughter, one mother and son, and one
uncle and nephew. In Europe, Praud et al. (1972)
reported two siblings, and in a family of 14
brothers and sisters, three cases of moya-moya
disease were presented by Sgzaard and Jorgensen
(1975). Familial incidence is reported in more than
7% of about 600 cases reported in Japan. In our
own experience, there was familial occurrence in
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three families and six patients among 49 confirmed
examples of moya-moya disease, a frequency of
more than 129,. Sggaard and Jorgensen (1975) and
Narumi et al. (1976) independently reported three
siblings with confirmed moya-moya disease in one
family. This disease has also occurred in single
ovum twins (Yamada et al., 1978). Suwa et al.
(1965) reported two affected brothers in a family
and there was an abnormal sex chromosome (long
Y) in one of them and in their father who was
asymptomatic with no sign suggesting the presence
of moya-moya disease. Nakano et al. (1975) con-
ducted an immunological study of the leucocyte
migration inhibition test in a pair of brothers with
confirmed moya-moya disease and in their father
with suspected disease and in two other moya-
moya disease patients. They suggested the presence
of a specific type of human leucocyte antigen
in these five patients. Considering the high familial
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Fig. 3 Lateral projection of
right carotid angiogram (case
1.2). Angiographic type 1
moya-moya disease.

incidence and the presence of positive evidence of
heredoimmunology, genetic components seem to
be strongly suggested in this clinical entity.

There have been only scanty reports on treat-
ment. Karasawa et al. (1977a) performed anastomo-
sis between the superficial temporal artery and
the middle cerebral artery and/or covered the
temporal lobe by the temporalis muscle expecting
encephalo-myo-synangiose (Henschen, 1950) on
10 patients in 1977, and the results were quite
satisfactory with clinical improvement in nine of
them. Krayenbiihl (1975) and Amine er al. (1977)
independently reported a case of moya-moya
disease who was treated by anastomosis of the
superficial temporal artery to the middle cerebral
artery, with clinical and angiographic improve-
ment. In our own series, one case was treated by
surgical encephalo-myo-synangiose, and the result
was also satisfactory.
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Fig. 5 Lateral projection of right carotid angiogram (case 2.2). Angiographic type 1 moya-moya disease.



214

Toshiki Kitahara, Naobumi Ariga, Akira Yamaura, Hiroyasu Makino, and Y utaka Maki

Fig. 6 Right carotid angiogram after encephalomyosynangiosis (case 3.1). In A—P projection, the temporalis

muscular branches of the superficial temporal artery feed the cerebral cortex (left). Lateral projection
showed angiographic type 1 of moya-moya disease (right).
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