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Moyamoya syndrome (MMS) is a progressive steno-occlusive vasculopathy at 
terminal portions of the bilateral internal carotid arteries and their proximal 
branches with prominent collateral artery formation.1,2 It can cause irreversible 
damage to the cerebral hemodynamics, causing both ischemic and hemorrhagic 
strokes. MMS is associated with radiation, NF1, SSD, Asian heritage, 
hyperthyroidism and renal-artery stenosis and hemangiomas.1 Primary vasculitis 
of the central nervous system, on the other hand, is a rare and diagnostically 
challenging form of vasculitis limited to the brain and/or spinal cord. Primary 
central nervous system vasculitis can mimic MMS.3 We report a multidisciplinary 
approach to management of a pediatric patient with recurrent ischemic strokes 
due to MMS secondary to an inflammatory vasculopathy.

• An 11-year-old previously healthy male presented with acute onset of 
persistent right-sided weakness in the setting of similar but intermittent 
symptoms during the preceding 3 weeks.

• Initial exam: Normal mental status, decreased strength and sensation in the 
right upper and lower extremities.

• Laboratory studies: Elevated ESR/CRP and heterozygosity for Factor V 
Leiden. Serum, CSF, and genetic workup otherwise unremarkable.

• Patient met the clinical and imaging diagnostic criteria for primary angiitis of 
the central nervous system (PACNS). 

• Medical management: He received high-dose methylprednisolone, 
mycophenolate and later cyclophosphamide in setting of recurrent symptoms. 
He was also switched from aspirin to enoxaparin, and continued on
corticosteroid taper. 

• Multidisciplinary discussion: An inflammatory process was the likely trigger 
for the Moyamoya syndrome (Figure 2). Recurrent strokes are due to 
Moyamoya syndrome. 

• Surgical management: Neurosurgery agreed to surgical evaluation given low 
risk of hemorrhage in the setting of having been treated for PACNS. Patient 
underwent bilateral external/internal carotid bypass surgeries.

• No new or recurrent neurological deficits reported post surgeries.

Case Report Conclusion

Histopathology

A)

Figure 2: Repeat angiogram showed Moyamoya-appearing blood vessel anatomy with A) & B) 
progression of the bilateral internal carotid artery stenosis, and prominent formation of collateral 
arteries and C) posterior circulation. 

Figure 1: Repeat MRIs of 
brain showed acute 
ischemic strokes or 
extension of the prior 
strokes. 

July, 2020
A) Diffuse restriction with 
B) ADC correlate and C) 
FLAIR hyperintensity in the 
left parietal lobe.  

August, 2020
D) Diffuse restriction with 
E) ADC correlate and F) 
FLAIR hyperintensity in the 
left fronto-parietal lobe. 

September, 2020
G) Diffuse restriction with 
H) ADC correlate and I) 
FLAIR hyperintensity in the 
right parietal lobe. 
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Imaging

The diagnosis and management of recurrent strokes among pediatric patients is 
challenging. Inflammatory and infectious etiologies and Moyamoya variants 
should be considered in the differential of pediatric patients with ischemic 
strokes. Biopsy can be diagnostic in the setting of mimics. However, 
histological changes can be patchy and may be obscured after 
immunosuppressive treatment, as with this patient. Additionally, vascular 
changes with large vessels, such with Moyamoya, typical cannot be seen in the 
smaller cortical/leptomeningeal vessels present in the biopsy. Since early 
diagnosis predicts long-term outcomes, multidisciplinary reassessment of the 
diagnosis is paramount.4 Medical therapy alone does not halt disease 
progression; symptomatic progression is 2.5% with intervention and 66% 
without intervention.5,6 Therefore, early surgical evaluation should be pursued 
in moderate-severe cases as cerebral revascularization can mitigate perfusion 
deficits and minimize the burden of recurrent strokes. 
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Figure 3: A) A biopsy collected from patient’s left frontal lobe demonstrates regions of chronic 
infarction within the cortex. The infarcted tissue exhibits numerous foamy macrophages (white 
arrow) and prominent dilated, congested blood vessels (black arrows). The vessels do not 
demonstrate evidence of thrombosis, vasculitis, or intimal thickening. (H&E stain, 100x).           
B) The periphery of the infarcted tissue demonstrates a well-defined border with viable tissue 
(blue arrows) and gliotic tissue with many reactive astrocytes (black arrows). (H&E stain, 200x). 
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