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patients per 100,000 people, respectively2. We
hereby present 4 cases of Moyamoya disease
managed at our centre.

Introduction
Moyamoya disease typically refers to an idiopathic
form of arteriopathy whereas Moyamoya syndrome
refers to cases in which specific angiographic
findings are associated with neurofibromatosis,
Down syndrome, sickle cell anaemia, head trauma
and prior cranial irradiation1. In Japan, the
incidence and prevalence rates are 0.94 and 10.5

Case series
Clinical details, angiography findings and
definitive treatment offered are shown in Table 1.

Table 1: Clinical profile, angiographic findings and surgical treatment offered in the 4 cases of Moyamoya
Case
No.
1

Age
(years)
6

Sex

Clinical presentation

F

Right upper motor
neuron (UMN)
hemiparesis

2

13

F

Right UMN
hemiparesis

3

13

M

Transient loss of
consciousness with
headache and memory
disturbance. No focal
neurological deficits
were observed.
Right UMN
hemiparesis with
slurred speech

Angiography findings
(MR / Cerebral)
MRA - bilateral (B/L) internal
carotid artery (ICA) stenosis
with infarcts in left middle
cerebral artery (MCA) territory.
ICA stenosis, hypoplastic left
MCA.

B/L ICA stenosis and nonopacification of anterior
cerebral artery (ACA), MCA
with multiple collaterals and
right>left involvement of
posterior cerebral artery (PCA).
4
11
F
Occlusion of B/L supraclinoid
ICA with non-opacification of
ACA, MCA and multiple
collaterals along with multiple
infarcts. Posterior circulation
was involved (stenosis of distal
vertebral artery)
MRA- Magnetic resonance angiography, STA- Superior temporal artery
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Not done

Direct revascularization
procedure (Superior temporal
artery to MCA bypass).
Not done

Combined (direct and
indirect) surgical revascularization (STA to MCA
bypass and encephalo-duroarterio-myo-synangiosis)
initially on the left followed
by the right side.

Magnetic resonance angiography (MRA) was done
in one case, whereas others underwent cerebral
angiography. Angiography findings of each case
are shown in Figures 1-4. Evaluation done for
predisposing thrombotic conditions was found to
be negative in all cases. All 4 children were started
on aspirin, but definitive surgical management
could be offered for only two children (others had
financial constraints). In the 2 children who
underwent surgery, no perioperative complications
were observed, and both showed improved cerebral
circulation at follow-up.
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Discussion
Moyamoya disease has a bimodal age distribution
(5-9 years and 45-49years of age), with a female to
male ratio of 2.182. In the present study, age ranged
between 6-13yrs. Pathogenesis in Moyamoya is
unclear. Genetic factors, infective pathogens and
inflammatory process are proposed as an
underlying mechanism1. Ischaemia was more
common in younger children (65-78%) when
compared to older children (53%). The tendency
for haemorrhage (24%) was higher in older
Headache,
seizures,
involuntary
children2.
movements and cognitive dysfunction are also
seen1,3. Posterior circulation can be involved in 2430% of cases where they present with visual
defects, ataxia or vertigo4.
In the present study, three had sudden onset rightsided
hemiparesis
as
the
predominant
manifestation. One child had transient ischaemic
attacks and headache as a manifestation. Two had
only anterior cerebral circulation involved whereas
others had both anterior and posterior circulation
involvement. All children had infarcts at
presentation, and none had haemorrhage.
Bilateral involvement of cerebral circulation is
more common in Moyamoya. A unilateral
presentation is seen in 14% of cases and among
them 30% progress to bilateral involvement within
2 years, necessitating regular follow-up and
neuroimaging. Disease process and clinical
symptoms are likely to progress if left untreated
leading to neurological deficits with poor
functional and intellectual outcome1,5. In the
present study, all had bilateral angiographic
evidence of stenosis.
Angiography is the gold standard, but as it is
invasive, magnetic resonance angiography, which
is non-invasive and reliable, is used to assess the
cerebral vasculature1,6. Single-photon emission
computed tomography (SPECT) can be used to
evaluate cerebral blood flow1,3. Suzuki and Takaku
angiographic staging is used to classify patients
with Moyamoya disease. This staging indicates
intrinsic compensatory re-organisation process of
Moyamoya disease8. In the present study, cerebral
angiography was done in 3 children and MR
angiography in the other child. Post-operative
regression of vessels can be followed
noninvasively with MRI and MRA or with CT
angiography.
At present, no medical treatment capable of
modifying the natural course of the disease is
available. Aspirin (to avoid ischaemic symptoms),
steroids and calcium channel blockers (in patients
with recurrent postoperative transient ischaemic
attacks and intractable headache) were used in a
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few cases3. Surgical correction involves creating an
anastomosis and thereby re-vascularisation of the
affected area. They are of three types: Direct,
Indirect and combined. Direct bypass technique
involves anastomosis between the superficial
temporal artery and either MCA or ACA. It
provides immediate re-vascularisation and has a
lesser chance of peri-operative stroke risk. Sudden
restoration of blood flow may lead to postoperative
hyper-perfusion syndrome necessitating close
vigilance8. It is technically challenging in children
due to the fragile and smaller vessels when
compared to adults1,3.

References

Indirect bypass techniques are technically simpler,
more commonly done in the paediatric population10
and include pial-synangiosis, encephalo-duroarterio-synangiosis
(EDAS),
encephalo-myosynangiosis
(EMS),
encephalo-myo-arteriosynangiosis (EMAS), encephalo-duro-arterio-myosynangiosis
(EDAMS),
encephalo-duro-myoarterio-pericranial synangiosis, encephalo-galeosynangiosis (EGS) and multiple burr hole surgery.
Collateral development is delayed and may take up
to 3-4 months with a potential risk of perioperative
ischaemic stroke10. There is no clinical evidence
demonstrating which of the above indirect
techniques is more effective; however, EMAS is
preferred when feasible. Procedures combining
both direct and indirect bypass have the advantages
of both methods. In general, older children and
adults are offered direct anastomosis, whereas in
infants and young children indirect bypass
techniques are preferred, however, the final
decision has to be individualised. Surgical
treatment before the onset of symptoms conferred a
good prognosis3. In the present study, 50% (2 out
of 4) underwent a surgical procedure. One child
was treated with direct bypass technique between
STA and MCA. Another child underwent a
combined technique bilaterally with bypass
between STA and MCA along with EDAMS. Both
had no significant post-operative complications
with excellent restoration of cerebral blood flow.
Untreated, the disease is likely to progress in 1/3rd
cases with recurrent ischaemic events with poor
functional and intellectual outcomes. Prior cranial
irradiation, congenital cardiac anomaly, Asian
ancestry and family history conferred a higher risk
for progression6. Early onset of symptoms (<5
years), completed stroke, cerebral infarction, small
craniotomy surgery (EMS, EDAS) and longer
disease duration are poor prognostic factors for
intellectual outcome. Recurrent haemorrhagic
stroke is more common in adults who are treated
conservatively1.
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