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Abstract

Moyamoya disease has been reported in both children and adults with HIV-1. Most cases reported in children were found to have
unsuppressed viral loads and low CD4 counts. Although the aetiology of the disease is largely unknown, a few studies have postulated
cytokine imbalance and immune activation as possible causes. Intimal staining of the involved cerebral arteries have revealed
transmembrane glycoprotein of HIV-gp 41. We present the case of an 18-year-old boy with congenitally acquired HIV-1 who presented
with right hemiparesis at the age of 12 years and was found to have Moyamoya disease on neuroimaging. His CD4 count has always
been low (<100 cells/cumm) in spite of being virally suppressed. He was started on anti-retroviral therapy at 5 and half years of age and
he was continued on the same. He was treated conservatively and he continues to have residual right hemiparesis.

INTRODUCTION
Moyamoya disease has been seen in patients with long-standing
human immunodeficiency virus (HIV) now that survival has
improved with good adherence to medication [1]. A few cases have
been reported in children, in both controlled and uncontrolled HIV
infection [1–4]. We present the case of an 18-year-old adolescent
with congenitally acquired HIV with moyamoya disease who first
presented with a stroke at the age of 12 years.

CASE REPORT
An 18-year-old boy with congenitally transmitted HIV-1 was diag-
nosed and started on anti-retroviral therapy (ART) at the age of 5
and half years with stavudine, lamivudine and nevirapine. One
month later, he was diagnosed to have abdominal tuberculosis
and was given 6 months of anti-tuberculosis therapy. He also has
a past history of varicella at the age of 2 and half years. His
ART regime was later substituted to abacavir, lamivudine and
nevirapine due to the phasing out of stavudine at the age of
9 years, and it was later changed to tenofovir, lamivudine and
lopinavir/ritonavir at 12 years due to suspected immunological
failure. Lopinavir/ritonavir was later substituted to dolutegravir.
He has been virally suppressed all throughout. However, his CD4
count has always been <100 cell/mm3 in spite of being virally sup-
pressed. Cotrimoxazole prophylaxis has been given all through-
out. No other opportunistic infections were seen.

At 12 years of age, he developed right hemiparesis with
right-sided choreiform movements. Aspirin was started and
the patient’s magnetic resonance imaging (MRI) revealed a
focal/fusiform aneurismal dilatation/ectasia predominantly
along the left lateral aspect of the basilar artery just adjacent to its
bifurcation, with ectasia of the origin of right posterior cerebral

artery (PCA) measuring 8 × 8 × 8 mm along with aneurismal
dilatation/ectasia involving the terminal left internal cerebral
artery and its bifurcation measuring 6 × 6 × 6 mm, extending to
involve proximal A1 and M1 segments along with paucity of M2
and M3 cortical segment vessels. Small vessel ischemic changes
were also seen. Thrombotic workup was found to be normal. Renal
and lower limb dopplers were normal.

Digital subtraction angiography (DSA) done a year later
revealed ectasia of the basilar artery at the bifurcation of the
posterior cerebral artery (PCA), left anterior cerebral artery (ACA)
A1 segment saccular aneurysm. Both right and left middle
cerebral arteries (MCA) showed vasculitic changes of patchy
appearance most pronounced on the left side. ART was continued
along with daily aspirin and cotrimoxazole preventive therapy.

Repeat MRI done 5 years later revealed aneurysms at the left
internal carotid artery (ICA), with bifurcation of size 5 × 5 mm,
and at the basilar artery bifurcation of size 8.7 × 7.6 mm.

DSA repeated 6 years later revealed diffuse narrowing of both
right and left supra-clinoid internal carotid arteries (ICA), with
aneurysmal dilatation at the right ICA top involving the A1 seg-
ment of the anterior cerebral artery (ACA), proximal M1 with non-
visualization of the middle cerebral artery (MCA) beyond proximal
M1 with distal reformation via extensive lenticulostriate collater-
als giving a puff of smoke appearance suggestive of moyamoya
phenomenon as seen as Fig. 1.

On examination, his weight was 42.45 kg and height was
160 cm. Body mass index (BMI) was 16.58 kg/m2 (Z score
between −2 and − 3 SD). His heart rate was 110 beats/min,
respiratory rate was 20 breaths/minute and blood pressure was
114/80 mmHg. Old scars of varicella infection were present over
the face. Cardiovascular system examination was unremarkable.
Neurological examination revealed a residual paresis on the right
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Figure 1. DSA showing (a) left supraclinoid ICA and (b) right
supraclinoid ICA narrowing with obliteration of the anterior carotid and
middle carotid arteries and extensive lenticulostriate collateral giving a
puff of smoke appearance on both sides.

side with a power of Grade 5. The aspirin was discontinued and
the patient continues to be on regular follow-up.

DISCUSSION
HIV-associated vasculopathy in patients with HIV-1 disease has
been found to be due to the proinflammatory state and cytokine
imbalance, leading to endothelial damage [4]. Involvement of the
regulatory protein Tat in cytokine dysregulation in the central
nervous system has been mentioned as a possible cause along
with elevated levels of intercellular adhesion molecule-1 and sol-
uble vascular cell adhesion molecule-1 [5, 6]. Immune activation
in response to transendothelial migration of HIV strains coupled
with HIV tropism for brain mononuclear cells has been postulated
in the pathogenesis of cerebral aneurysms [7, 8]. Moyamoya dis-
ease should be considered in children with HIV having a stroke.
The most common arteries to be affected are the ICA, followed
by the MCA and ACA [9]. Our patient also showed involvement
of both the ICAs. Medial fibrosis, intimal hypoplasia and loss of
muscularis and elastic tissue are the common histopathological
findings [6, 9]. Intimal staining of the involved cerebral arteries
have revealed transmembrane glycoprotein of HIV-gp 41, suggest-
ing transendothelial migration of the virus and a direct effect
of the virus in the pathogenesis [8, 10]. Varicella infection and

tuberculosis have been described as possible aetiologies of acute
hemiplegia [1, 6, 7]. However, our patient did not show any clinical
signs of active infection. Complications of moyamoya disease
include cerebral ischemia and haemorrhage, leading to weakness,
speech disorder and convulsions [9]. Our patient presented with
hemiparesis on the right side with no speech abnormalities or
seizures. Treatment in children is largely conservative [9]. How-
ever, revascularization surgery is being increasingly used [3].

Early initiation of ART plays a vital role in the prevention of
HIV vasculopathy. Protease inhibitors have been linked to drug-
induced vasculopathy. Monitoring of patients to maintain good
adherence to ART, thus achieving viral suppression and good
immunity, may help prevent vascular complications. Ongoing
clinical monitoring to prevent rupture of the cerebral aneurysm
and haemorrhage is vital in these patients.
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