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Clinical Reports

Cerebral infarction due to moyamoya disease in an
18 year old female

R.S. Houlston, I.K. Saadeh, S. Barker, P.J. Hughes and N.F. Lawton

Wessex Neurological Centre, Southampton General Hospital, Tremona Road, Southampton S09 4XY, UK

Summary: Moyamoya disease was diagnosed as the cause of cerebral infarction in an 18 year old
white female. The clinical features, pathology and treatment of this occlusive cerebrovascular disorder are
discussed.

Introduction

Moyamoya disease was originally described in
Japan, and it remains more prevalent there than in
western countries.`1- The main features are stenosis
of the internal carotid artery and its branches, with
compensatory telangiectasias at the base of the
brain. The name moyamoya is derived from the
angiographic appearance of the filling of the basal
telangiectasias which produce a cloudy image
resembling a puff of smoke - moyamoya in
Japanese.'-3 Although predominantly a disease of
children and females (female to male ratio, 3:2),4
moyamoya disease can occur at any age and 7% of
cases are thought to be familial.' In children the
initial symptoms are due to ischaemia whereas
adults more often have haemorrhagic manifesta-
tions.'
There are very few reported cases of moyamoya

disease presenting in adulthood in non-Japanese
individuals; furthermore, whilst ascertainment bias
cannot be entirely excluded, the majority of such
patients have had haemorrhagic events. It has been
suggested that the oral contraceptive pill may
increase the likelihood of cerebral infarction in
adults with moyamoya disease.6 We report a case of
cerebral infarction in a white 18 year old female
with moyamoya disease supporting this sugges-
tion.

Case report

An 18 year old white female was investigated
following a 2 week history of progressive con-
fusion, emotional lability, mutism and left-sided
weakness. Examination showed an expressive

aphasia with a left-sided hemiparesis more marked-
ly affecting her arm. The right-sided limbs were
hypertonic. There were no abnormal findings on
general examination. Fourteen months earlier she
had experienced temporary weakness of the right
arm with slurred speech but she did not come to
neurological attention. She was a non-smoker but
had been taking the oral contraceptive pill for
several months prior to hospital admission. There
was no family history of early onset vascular
disease or of neurological disease.
A haematological profile, routine biochemistry

and clotting screen comprising platelets, prothrom-
bin and activated partial thromboplastin times
were normal, the anti-cardiolipin antibody was
negative. Autoimmune studies including anti-
neutrophil cytoplasmic antibodies, carbon-reactive
protein, syphilis serology, angiotensin converting
enzyme and human immunodeficiency screen were
normal or negative. An echocardiogram and
abdominal ultrasound examination were normal.
A cerebrospinal fluid examination revealed no
evidence of infection or intrathecal immunoglo-
bulin synthesis. An electroencephalogram showed
an excess of slow wave activity in the frontal areas
but no other abnormality.
A computerized tomographic (CT) head scan

demonstrated areas of low attenuation involving
both grey and white matter within both frontal
areas. There was patchy enhancement of the cortex
of both frontal lobes. One week later a repeat CT
scan showed further additional small foci of low
attenuation in the white matter of the frontal lobes
with some diffuse swelling in the right hemisphere:
clinically the patient's condition was unchanged. A
stereotactic biopsy was undertaken and she was
started on oral steroids pending histology. The
histology was consistent with infarction and show-
ed no evidence of a vasculitic process. To exclude
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any vascular anomaly an arteriogram was under-
taken; this showed bilateral internal carotid artery
stenosis with collateralization arising from the
circle of Willis consistent with the diagnosis of
moyamoya disease (Figure 1). As there were wide-
spread changes on the CT head scan, a brain biopsy
was undertaken before angiography. In retrospect,
angiography would have provided the diagnosis at
an earlier stage. Cerebral blood flow (CBF) was
determined using the xenon-133 inhalation method.
Global CBF was lower than normal for age (right
hemisphere 45 ml/minute/l00 g, left hemisphere

a

b

Figure 1 (a) Right internal carotid angiogram showing
stenosis of the terminal internal carotid and proximal
anterior and middle cerebral arteries (arrow) with hyper-
trophied ganglionic perforating vessels. (b) Left common
carotid angiogram showing more severe proximal intra-
cranial vessel stenosis and a more florid collateral supply
(arrow) including cortical collaterals from the posterior
cerebral artery.

47 ml/minute/O00 g). Reactivity to hypercapnea
was only present in the posterior cortical regions
(between 11.3 and 4.83%/mmHg).
The patient's condition gradually improved over

the ensuing month with partial resolution of her
hemiparesis. However, she remains aphasic and
emotionally labile. Steroid treatment has been
stopped. She has been commenced on aspirin and is
at present awaiting cerebral revascularization by
means of omental grafting.

Discussion

The primary lesion in moyamoya disease is stenosis
of the intracranial arterial trunk which is thought
to be the result of intimal fibrocellular thickening.
This leads to the development of the extensive
collateral circulation. Occasionally these abnor-
malities have been found in association with a
number of unrelated conditions: neurofibromato-
sis, Down's syndrome, tuberose sclerosis, fibro-
muscular dysplasia, radiation-induced vasculitis,
sickle cell anaemia, Fanconi's anaemia and poly-
cystic kidney disease.23'3'-'0 The frequency of cer-
tain HLA markers and autoantibodies has been
reported to be of higher frequency in patients with
moyamoya disease but there is no unique associa-
tion.1' Furthermore, there is little to suggest an
immune basis for this disease from histological
studies.'2 The natural history ofmoyamoya disease
is not fully established but a better prognosis
appears to be associated with presentation in adult
life. Whilst no predictive factors have been identi-
fied, it seems quite likely that in adult cases the
presence of additional risk factors for cerebrovas-
cular disease may precipitate infarction. In the
study by Bruno and co-workers6 all seven female
cases ofmoyamoya disease aged between 17 and 40
presenting with cerebral infarction were taking the
oral contraceptive pill; six also had additional risk
factors (diabetes mellitus and/or hypertension).
The optimal management of moyamoya disease

is unknown. Although reports are largely based on
non-randomized treatments, several direct and
indirect cerebral revascularization procedures
appear to be of benefit.'3"14 Treatment with steroids
and vasodilatation has proved ineffective.'5",6 How-
ever, long-term aspirin therapy may be appropriate
for adult cases.6
The aetiology ofmoyamoya disease is unknown

but is not confined to Japanese individuals and may
account for 4% of cerebral infarctions in young
individuals.6 In reporting this case, we feel that
moyamoya should be considered when investigat-
ing young adults with cerebral infarction. It seems
likely that the presence ofadditional risk factors for
cerebrovascular disease may alter the natural his-
tory of the condition in adults.

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.69.818.932 on 1 D

ecem
ber 1993. D

ow
nloaded from

 

http://pmj.bmj.com/


934 CLINICAL REPORTS

Acknowledgement

Dr R.S. Houlston was funded by the Imperial Cancer
Research Fund.

References

1. Kitamura, K., Fukui, M., Oka, K., Matsusima, T., Kuro-
kawa, T. & Hasuo, K. Moyamoya disease. In: Toole, J.F.
(ed.) Handbook of Clinical Neurology. Elsevier, New York,
1989, pp. 293-306.

2. Suzuki, J. Moyamoya Disease. Springer Verlag, Berlin,
Heidelberg, 1986.

3. Yonekawa, Y., Handa, H. & Okuno, T. Moyamoya disease.
Diagnosis, treatment and recent achievement. In: Barnett,
H.J.M., Stein, B.M., Mohr, J.P. & Yatsu, F.M. (eds) Stroke.
Churchill Livingstone, New York, 1986, pp. 805-829.

4. Nishimoto, A. & Takeuchi, S. Moyamoya disease. In:
Vinken, P.J. & Bruyn, G.W. (eds) Handbook of Clinical
Neurology. Elsevier, New York, 1972, pp. 352-383.

5. Kitahara, T., Ariga, N., Yamaura, A., Makina, H. & Maki,
Y. Familial occurrence ofmoyamoya disease: report of three
Japanese families. J Neurol Neurosurg Psychiatry 1979, 42:
208-214.

6. Bruno, A., Adams, H.P., Biller, J., Rezai, K., Cornell, S. &
Ashenbrener, C.A. Cerebral infarction due to moyamoya
disease in young adults. Stroke 1988, 19: 826-833.

7. Brooks, B.S., Gammal, T.E., Adams, R.J., Harlage, P.L. &
Smith, W.B. MR imaging of moyamoya in neurofibroma-
tosis. ANJR 1987, 8: 178-179.

8. Hoare, A.M. & Keogh, A.J. Cerebrovascular moyamoya
disease. Br Med J 1974, 1: 430-432.

9. Makaoyo, P.Z., Rapoport, A.M. & Fleming, R.J. Moya-
moya disease in black adults. Arch Neurol 1977, 34: 130.

10. Pracyk, J.B. & Massey, J.M. Moyamoya disease associated
with polycystic kidney disease and eosinophilic granuloma.
Stroke 1989, 4: 1092-1094.

11. Kitahara, T., Okumara, K., Semba, A. et al. Genetic and
immunological analysis on moyamoya. J Neurol Neurosurg
Psychiatry 1982, 45: 1048-1052.

12. Yamashita, M., Oka, K. & Tanaka, K. Histopathology of the
brain vascular network in moyamoya disease. Stroke 1983,
14: 50-58.

13. Olds, M.V., Griebel, R.W., Hoffman, H.J. et al. The surgical
treatment of childhood moyamoya disease. J Neurosurg
1987, 66: 675-680.

14. Miyamoto, S., Kikuchi, H., Karasawa, J., Nagata, I., Yama-
zoe, N. & Akiyama, Y. Pitfalls in the surgical treatment of
moyamoya disease: operative techniques for refractory cases.
J Neurosurg 1988, 68: 537- 543.

15. Karasawa, J., Kikuchi, H., Furuse, S. et al. Treatment of
moyamoya disease with STA-MCA anastomosis. J Neuro-
surg 1978, 49: 679-688.

16. Takeuchi, S., Tsuchida, T., Kobayashi, K. et al. Treatment of
moyamoya disease by temporal muscle graft 'encephalo-
myo-synangiosis'. Childs Brains 1983, 10: 1-15.

Postgrad Med J (1993) 69, 934-937 c) The Fellowship of Postgraduate Medicine, 1993

Community-acquired bacteraemic Acinetobacter
pneumonia with survival
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Summary: A 65 year old man was admitted with segmental consolidation of the left upper lobe after
having stayed in a hotel for 2 days. He deteriorated rapidly on conventional antibiotic therapy and required
ventilatory support. Acinetobacter calcoaceticus var. anitratus was grown from the sputum and blood
cultures, which was treated with a combination of anti-pseudomonal agent, aminoglycoside and
cotrimaoxzole. He made a slow but remarkable recovery from the pneumonia. Acinetobacter is a rare
potentially fatal cause of community-acquired pneumonia.

Introduction

Acinetobacter calcoaceticus is an aerobic pleomor-
phic, encapsulated Gram-negative predominantly
coccobacillus or diplococcus, which may be con-
fused with Neisseria or Haemophilus.' It is widely
distributed in water and soil and may be frequently
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