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Abstract

We describe two cases of moyamoya disease
associated with headache which had been diagnosed as
migraine with aura meeting the International Headache
Society criteria. Administration of triptan was clinically
effective. Initial computed tomography and magnetic
resonance imaging of the brain showed no abnormalities,
which made the diagnosis of moyamoya disease difficult. We
discuss the pathophysiological mechanism of migraine-like
headache caused by moyamoya disease. Proper
neuroradiological investigation such as MRA may become
mandatory even in patients with typical symptom of MWA,
because triptans have relative contraindication in patients
with moyamaya disease.

Keywords: Moyamoya disease; Migraine-like headache;

Triptan.

“Corresponding Author: Koichi Hirata, Professor and
Chairman, Department of Neurology, Dokkyo Medical
University, 880-Kitakobayashi, Mibu, Tochigi 321-0293,
Japan, Tel: +81-282-87-2152; Fax: +81-282-86-5884;
E-mail: hirata@dokkyomed.ac.jp

Introduction

Moyamoya disease is a cerebrovascular disease of

unknown etiology characterized by progressive narrowing and

occlusion of the intracranial portion of carotid and vertebral
arteries on neuroimaging. The condition shows female
preponderance with a male to female ratio of 1: 1.7. The
incidence of moyamoya disease is high among Asians,
especially Japanese and Koreans [1, 2]. Clinical onset of
moyamoya disease often presents with variable non-specific
symptoms such as transient ischemic attacks, strokes,
headaches, and seizures. Headache is one of the common
symptoms of moyamoya disease [3]. However, the headache
due to moyamoya disease which clinically meets the
International Headache Society (IHS) criteria [4] for the
diagnosis of Migraine With Aura (MWA) is very rare. Only
several patients with migraine-like headache have been reported
recently [5-7].

We describe here two cases of moyamoya disease with episodic
headache which features were initially considered to meet the
IHS criteria for the diagnosis of MWA, and administration of

triptan was clinically effective.
Case reports

Case 1: A 32-year-old woman had a 14-year history of MWA.
Usually headache was preceded by fortification spectrum.
Headache was located mainly in the right side but sometime in
the left side. She had no family history of migraine. The past
history was uneventful. Neurological examination was normal.
Computed Tomography (CT) of the brain was normal. She had

been diagnosed as migraine with typical aura. Headache reacted
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well to the treatment with eletriptan. Later examination by
Magnetic Resonance Images (MRI) of the brain showed no
abnormality (Figure 1A), but MR Angiography (MRA) showed
severe right-side narrowing of the internal carotid artery in the
supraclinoid portion and also showed extensive parenchymal
vascular collaterals (Figure 1B). She was diagnosed as
moyamoya disease, and according to the diagnostic criteria, the
moyamoya was classified as adult type "probable™ moyamoya
[8]. However, the follow-up angiography demonstrated that the
occlusive lesions became bilateral, satisfying the criteria for

"definite” moyamoya disease [9].

Figure: 1

Figure 1: Case 1. Although T2-weighted brain images showed
normal brain, magnetic resonance angiography revealed stenosis

with moyamoya vessels of the right middle carotid artery.

Case 2: A 30-year-old woman presented with a 2-months
history of severe pulsating headache associated with nausea and
which was aggravated by exercise and was preceded by
scintillating scotoma. The headache occurred once every 2
weeks and lasted for 4 to 24 hours. She had past history of
Migraine Without Aura (MOA) since the age of 7 years. The
previous headaches were located on both sides of the head and
fulfilled the IHS criteria. She had no family history of migraine.
Neurological examination was normal. Brain CT was normal.

She was diagnosed as migraine with aura. She received triptan
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therapy. Zolmitriptan was effective for headache. MRI of the
brain was normal (Figure 2A), but MRA showed multiple
severe stenoses and occlusions in the supraclinoid portion of the
right internal carotid artery (Figure 2B), consistent with the

diagnosis of adult type "probable" moyamoya disease.

Figure: 2

Figure 2: Case 2. Although T2-weighted brain image showed
normal brain, magnetic resonance angiography revealed stenosis
with moyamoya vessels of the right terminal portion of the

internal carotid artery.

The investigational study was approved by the institutional
review boards appropriate for each investigator and the two

study participants gave written informed consent.
Discussion

Matsumoto [5] reported that MWA-like headache occurs in
patients with moyamoya disease. His patient had an atypical
attack of migraine. However, our two patients showed a clinical
picture meeting the IHS criteria for MWA. Their headache
attacks were well treated by triptan therapy. Initially there were
no imaging studies suggesting the secondary headache. MWA is
a well defined primary headache syndrome with a clinical
picture that allows easy diagnosis in most cases. So called

"secondary MWA" often displays a clinical picture closely

resembling that of the idiopathic form, but response to triptan is
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not known, or often considered contraindicated. Our cases

showed a good response to triptan therapy.

Although the pathophysiological mechanism of migraine is still
the subject of debate, several facts are commonly
acknowledged: namely, that migraine is a complex
neurovascular disorder in which both interrelated neuronal and
vascular elements play an important pathophysiological role
[10-13].

By activating the mechanism that induces intracranial oligemic
state, moyamoya disease may possibly trigger pathological
changes that induce migraine. Both cases had no trigger factors
such as menstruation, stress or paticular sensory stimuli. In
addition, both of cases had no family history. Matsumoto [5]
suggested that in the case of atypical attacks of migraine and /or
absence of family history of migraine a detailed investigation
should be performed to rule out underlying vascular disease
such as vascular malformation and moyamoya disease. Both
cases wanted to receive the MRI and MRA examination became
of progression of headache severity. In the examination
moyamoya disease was found incidentally. Battistella [7]
reported that recurrent seven cases in 34 Italian patients with
moyamoya disease showed migraine-like headaches as early
clinical symptoms. In addition, Grindal [14] reported that
headache was an important symptom which could be observed
as the initial symptom (sentinel headache) in adult patients.
However, not all patients with moyamoya disease present with
headache. Female patients seem to present with headache more
frequently. It is suggested that headache develops only in
susceptible patients with moyamoya disease [5]. It has also been
reported that an ischemic penumbra area, an area of reduced
flow in non-infarcted tissue around ischemic infarcts, is likely to
increase the risk of developing cortial spreading depression
which is the likely phenomenon underlying migrainous aura
[10]. Therefore, we think such a change of CerebroBlood Flow
(CBF) based on moyamoya disease might have transformed
MOA to MWA in case 2. Cucchiara and Detre [15] suggested
that alterations in cerebral hemodynamics contribute to migraine

susceptibility and ischemic complications of migraine.
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Dysregulation of CBF may allow relative ischemia to develop in
the setting of increased metabolic demand related to neuronal
hyperexcitability and may trigger cortical spreading depression
and predispose individuals with migraine to ischemic lesions

and stroke.

It may be suggested that pathophysiology of moyamoya disease
may play a role in the syndrome mimiking MWA and it may be
a trigger for the cerebral hemodynamics which contribute to
migraine susceptibility and ischemic complications of migraine.
Triptan has vasoconstrictive effect. Although only several
patients with moyamoya disease has migraine-like headache,
from this point of view triptans administration should be

avoided in patient with moyamoya disease.

Since MWA is not a rare entity, however, proper
neuroradiological investigation such as MRA is mandatory even
in typical symptom of MWA, because triptans have relative

contraindication in patients with moyamaya disease.
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