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Background: Quasi-moyamoya disease is a condition that occurs in association with
a specific underlying condition or disease such as atherosclerotic disease or neu-
rofibromatosis type 1 (NF1). Pediatric cases are frequently reported, and an ischemic
and bilateral presentation is more common than a hemorrhagic and unilateral
presentation. Clinical Presentation: A 39-year-old woman previously diagnosed with
NF1 presented to our department with nausea and left hemiparesis. She was di-
agnosed with right temporal intracerebral hemorrhage by initial computed
tomography. Subsequent angiography showed an occlusion of the terminal portion
of the right internal carotid artery, and magnetic resonance imaging showed mul-
tiple flow voids in the right basal ganglia, suggesting quasi-moyamoya disease.
The hematoma was surgically removed, and her neurological condition im-
proved after the operation. Conclusions: This is the first reported case of quasi-
moyamoya disease with a rare combination of characteristics, including an
adult-onset, hemorrhagic presentation and a unilateral lesion in a patient previ-
ously diagnosed with NF1. Key Words: Carotid artery occlusion—hemorrhagic
stroke—neurofibromatosis type 1—quasi-moyamoya disease.
© 2018 National Stroke Association. Published by Elsevier Inc. All rights reserved.

Quasi-moyamoya disease is a relatively rare type of
moyamoya disease that occurs in association with a spe-
cific underlying condition or disease such as atherosclerotic
disease, autoimmune disease, or neurofibromatosis type
1 (NF1).1 Moyamoya disease is generally characterized
by factors such as an adult or pediatric onset, an ischemic

or hemorrhagic presentation, and unilateral or bilateral
lesions.

A 39-year-old woman previously diagnosed with NF1
presented to our emergency department with nausea and
left hemiparesis. She was diagnosed with right tempo-
ral intracerebral hemorrhage by initial computed
tomography (Fig 1, A,B). After admission to our depart-
ment of neurological surgery, 3-dimensional computed
tomography angiography on day 1 (Fig 1, C) and digital
subtraction angiography on day 2 (Fig 1, D) showed an
occlusion of the terminal portion of the right internal carotid
artery (ICA). The hematoma was surgically removed on
day 2, and the patient’s hemiparesis improved as indi-
cated by a change in her manual muscle testing grade
from 1 to 2. Follow-up magnetic resonance imaging
showed an occlusion of the C1-C2 portion2 of the right
ICA (Fig 1, E-H) and more than 2 flow voids in the right
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basal ganglia, suggesting unilateral quasi-moyamoya
disease.1 The patient was eventually discharged on day
22 without deterioration of her neurological condition or
rebleeding.

Our patient had an occluded lesion in the terminal
portion of the right intracranial ICA and more than 2 flow
voids in the basal ganglia on magnetic resonance imaging,
meeting the radiographic criteria for moyamoya disease.1

Quasi-moyamoya disease includes either a bilateral or a
unilateral steno-occlusive lesion in the terminal portion
of the ICA and is associated with underlying diseases
such as NF1.1 Our patient had NF1, as well as specific
unilateral radiographic characteristics that led to the di-
agnosis of unilateral quasi-moyamoya disease. Underlying
conditions associated with quasi-moyamoya disease include
atherosclerosis (29.0%), Down syndrome (15.1%), and NF1
(14.0%).1 Previous reports have described pediatric pa-
tients with NF1-associated moyamoya disease3-5; only a
few reports have described adult cases.6,7 In patients with
NF1 who develop stroke, an ischemic presentation is more
common than a hemorrhagic presentation.8 Additional-
ly, bilateral lesions are much more common than unilateral
lesions in patients with moyamoya disease.9 We have herein
presented the first reported case of quasi-moyamoya disease
with a rare combination of characteristics (adult-onset,
hemorrhagic presentation and unilateral lesion) in a patient
previously diagnosed with NF1.

References

1. Fujimura M, Tominaga T. Diagnosis of moyamoya disease:
international standard and regional differences. Neurol Med
Chir (Tokyo) 2015;55:189-193.

2. Fisher E. Die Lageabweichungen der vorderen Hirnarterie
im Gefassbild. Zentralbl Neurochir 1938;3:300-312.

3. Santoro C, Di Rocco F, Kossorotoff M, et al. Moyamoya
syndrome in children with neurofibromatosis type 1:
Italian-French experience. Am J Med Genet A 2017;
173:1521-1530.

4. Vargiami E, Sapountzi E, Samakovitis D, et al. Moyamoya
syndrome and neurofibromatosis type 1. Ital J Pediatr
2014;40:59.

5. Duat-Rodríguez A, Carceller Lechón F, López Pino MÁ,
et al. Neurofibromatosis type 1 associated with moyamoya
syndrome in children. Pediatr Neurol 2014;50:96-98.

6. Hayashi K, Morofuji Y, Horie N, et al. A case of
neurofibromatosis type 1 complicated with repeated
intracerebral hemorrhage due to quasi-moyamoya disease.
J Stroke Cerebrovasc Dis 2015;24:e109-e113.

7. Jiménez Caballero PE. Adult-onset moyamoya disease in
a patient with neurofibromatosis type 1. Neurologia
2016;31:139-141.

8. Terry AR, Jordan JT, Schwamm L, et al. Increased risk
of cerebrovascular disease among patients with
neurofibromatosis type 1: population-based approach.
Stroke 2016;47:60-65.

9. Hayashi K, Horie N, Suyama K, et al. An epidemiological
survey of moyamoya disease, unilateral moyamoya disease
and quasi-moyamoya disease in Japan. Clin Neurol
Neurosurg 2013;115:930-933.

Figure 1. Computed tomography images showing right temporal intracerebral hemorrhage (A, axial; B, coronal). (C) Three-dimensional computed to-
mography angiography and (D) digital subtraction angiography images showing an occlusion of the terminal portion of the right internal carotid artery.
(E) C4, (F) C3, (G) C2, and (H) C1 portions of the internal carotid arteries on magnetic resonance angiography.
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