A Case of Neurofibromatosis Associated
with Moyamoya Disease

Hyoung-Seob Kim, M.D., Mu-Hyoung Lee, M.D,,
Woo-Young Sim, M.D., Choong-Rim Haw, M.D.

Department of Dermatology, College of Medicine, Kyung-Hee University,
Seoul, Korea

Neurofibromatosis produces a broad spectrum of clinical manifestations. Cafe-au-lait
spots, cutaneous neurofibroma and tumors of the central and peripheral nervous system are well
known manifestations. One of the more serious aspects of the disease relates to the arterial in-
volvement. Renal arterial disease with resultant hypertension has been paticularly well doc-
umented. However, cerebrovascular lesions in neurofibromatosis are uncommon. Cerebral ar-
terial occlusive diseases with juxtabasilar telangiectasia (moyamoya disease) associated with neu-
rofibromatosis have been documented in about 40 patients in the world literature. We report
a case of neurofibromatosis associated with the moyamoya disease.

(Ann Dermatol 10:(1) 44~47, 1998).
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Neurofibromatosis is an autosomal dominant
disorder with varied manifestations in bone, soft
tissue, the nervous system, and skin'. Neurofibro-
matosis has been classified into seven types’. The un-
modified term neurofibromatosis implies the type
1 version. It is the most common form of neurofi-
bromatosis and was formerly known as von Reck-
linghausen’s disease, classic neurofibromatosis, or
peripheral neurofibromatosis. -Neurofibromatosis
type 1 (NF 1) is characterized by café-au-lait mac-
ules, neurofibromas, Lisch nodules, optic glioma,
bony dysplasia, intertriginous freckling and auto-
somal dominant inheritance'’. One of the less
common but more serious manifestations of NF 1 re-
lates to the peculiar vasculopathy’. Despite the
fact that renal, aortic, celiac and mesenteric arteri-
al lesions have been described, intracranial vascular
lesions have been uncommon and have received
little attention™’.

Herein, we report a case of neurofibromatosis as-
sociated with cerebral arterial occlusive diseases
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with juxtabasilar telangiectasia (moyamoya dis-
ease).

CASE REPORT

A 20-year-old male patient visited our depart-
ment for the evaluation of skin problems. He had
multiple café-au-lait spots on the trunk and ex-
tremities, two neurofibromas on the right arm and
left wrist and mutiple freckles on both axillary ar-
eas(Fig. 1-3). The café-au-lait spots and neurofi-
bromas were present at birth. The axillary freck-
ling developed at the age of 9.

Nine years ago, he was admitted to the neuro-
surgical department of our hospital for the evaluation
of focal seizure, change of mentality and right
sided weakness that had suddenly developed.
Cerebral angiography showed cerebrovascular oc-
clusive lesions with collateral small vessels. He
was diagnosed as having moyamoya disease and
then recieved conservative management including
antiepileptic drug therapy. His neurological symp-
toms slowly improved and he had no recurrence of
the seizures. Before the attack of moyamoya dis-
ease, he had normal intelligence and was healthy ex-
cept for mild intermittent headaches. When he
visited our department, he had mild mental retar-
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Fig. 1. Multiple cafe au lait spots on the trunk.

Fig. 3. Numerous tan brown colored small macules on

both axilla.

dation and right sided weakness that had continued
since the attack of moyamoya disease. He had one
elder brother in good health, and there was no
family history of seizures or neurofibromatosis.
Laboratory studies, including a complete blood
count, urine analysis, liver function test, renal
function test and VDRL were within normal limits
or non-reactive. The ECG was normal and
roentgenogram of the chest and skull were in-
significant. However, the magnetic resonan-
ce(MR) angiography showed small collateral vessels

Fig. 2. A skin colored protrudent and folded

soft mass on left wrist.

Fig. 4. MR angiography showed partiy! occlusion of
right internal carotid artery(arrow head) and complete
occlusion of left internal carotid artery(arrow) and
showed collateral ‘moyamoya’ vessels(M).

as well as occlusion of both internal carotid arter-
ies(Fig. 4). Brain SPECT(single photon emission
computer tomography) showed large perfusion de-
fects at both the parietal and temporal cortex. Psy-
chological tests that were performed by a clinical psy-
chologist showed mild mental retardation and
hypochondriasis.

A skin biopsy was taken from the café-au-lait
macules on the trunk and subcutaneous mass on
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Fig. 5. Epidermis shows basal hyperpigmentation(from
cafe-au-lait macule, F-M, X 40). '

the right arm. The café-au-lait macule showed
basal hyperpigmentation(Fig. 5). The subcuta-
neous mass showed thin, wavy fibers which lay in
loosely textured strands extending in various di-
rections. Most nuclei appeared elongated or
ovoid(Fig. 6).

DISCUSSION

Moyamoya disease is an occlusive cerebral vas-
cular disorder, which results in occlusion or nar-
rowing of large cerebral arteries at the base of the
brain and produces telangiectatic collateral vascular
networks®. It is most frequent in Japan, but cases
have been reported from all over the world’. The in-
cidence in Japan is less than 1 per 100,000 persons
per year, with a slight female predominance®. The
age of onset of moyamoya disease shows a bimodal

distribution, with one peak in the first decade of -

life and the other in the fourth decade’. The etiolo-
gy of this disorder is unknown, but the disorder
may arise from a variety of causes, including ather-

osclerosis, meningitis, sickle cell anemia, periar--

teritis nodosa and radiation therapy’. It has also
been found in the neurocutaneous disorders such
as Sturge-Weber syndrome and neurofibromatosis’.

In neurofibromatosis, a less commonly recog-
nized finding is the occurrence of vascular dis-
ease'’. Vascular changes in neurofibromatosis may oc-
cur in any arterial tree from the proximal aorta to the
small arteries, but these changes are most common in
the renal arteries, aorta, celiac arteries and mesen-
teric arteries’. The pathogenesis of these arterial
lesions in neurofibromatosis is unknown. It has

Fig. 6. Thin, wavy fibers lie in loosely textured strands
extending in various directions. Most nuclei appear

elongated or ovoid. (from subcutaneous mass on the
rigth arm, H&E, % 100).

been suggested that these vascular lesions are at-
tributed to proliferation of Schwann cells within
the arterial walls, followed by secondary degenerative
changes and fibrosis'. Detailed histological find-
ings of noncerebral arterial lesions in the neurofi-
bromatosis have been described by Salyer and
Salyer". Four patterns of vasculopathy may occur : 1)
a purely intimal, small vascular type with intimal
proliferation of spindle cells and thinned media;
2) an advanced intimal form with intimal thick-
ening and fibrosis; 3) an intimal-aneurysmal type

-with marked fibrous thickening, loss of media

smooth muscle, and elastic fragmentation with
aneurysmal formation; 4) a nodular type with
spindle and epitheloid cells between media and
adventitia.

In reviews of cases which had both cerebrovascu-
lar occlusive disease and neurofibromatosis, most
patients weré less than 16 years of age and the oc-
clusion of the cerebral arteries did not appear to
be progressive'®". QOur case also had no progression of
moyamoya disease. In general, histopathological
studies of the cerebral vessels in neurofibromatosis are
few. Reported pathological examination of in-
tracranial arteries in moyamoya disease with neu-
rofibromatosis had shown fibrous intimal thickening
and medial fibrosis - changes similar to those seen in
vascular complications of neurofibromatosis else-
where in the body"'. Thus, the cerebrovascular
changes of moyamoya disease in neurofibromatosis
seem to be a manifestation of vasculopathy in
neurofibormatosis'’.
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Our patient did not have any accompanying in-
tracranial tumors, nor had he received radiation
therapy. Thus, our patient, together with the other
cases in the literature, support the theory that oc-
clusion of the cerebral arteries in neurofibromatosis
is primary.

Although cerebrovascular diseases is not rou-
tinely considered in neurofibromatosis patients
who have acute neurological deterioration, some
previously published case reports and our case
strongly suggest this association'". Therefore,
cerebrovascular diseases, including moyamoya disease
should be considered when acute neurological de-
terioration occurs in a patient with neurofibro-
matosis.
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