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ABSTRACT 
Background: Moyamoya disease is an uncommon, progressive cerebrovascular occlusive disorder characterized by 
stenosis or occlusion of the terminal internal carotid arteries and their major intracranial branches, resulting in formation 
of fragile collateral vessels. Although ischemic stroke, transient ischemic attacks, and intracranial hemorrhage are 
common presentations, isolated visual disturbances are relatively uncommon and may delay diagnosis. 
Case Presentation: A 29-year-old male presented with progressive bilateral diminution of vision for 4 days, with sudden  
tramsient loss of vision in right eye , associated with headache and dizziness. There was no history of seizures, limb 
weakness, speech disturbance, or vascular risk factors. Neurological examination was unremarkable except for visual 
impairment. Computed tomography of the brain demonstrated bilateral temporo-occipital infarcts. CT angiography 
revealed severe narrowing of bilateral supraclinoid internal carotid arteries, marked stenosis of bilateral anterior and 
middle cerebral arteries, and extensive basal collateral vessel formation, consistent with Moyamoya disease. 
Management and Outcome: The patient was managed with antiplatelet therapy, statin therapy, anticonvulsant 
prophylaxis, and supportive measures. He was advised regular neurological follow-up and evaluation for possible 
cerebral revascularization surgery. 
Conclusion: Moyamoya disease should be considered in young adults presenting with unexplained visual loss or 
ischemic stroke without conventional risk factors. Early neurovascular imaging is essential for diagnosis and timely 
intervention to reduce recurrent cerebrovascular events and long-term disability. 
Keywords: Moyamoya disease, young stroke, visual loss, cerebrovascular stenosis, collateral circulation, ischemic 
infarct. 
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INTRODUCTION 
Moyamoya disease is a rare, chronic, progressive 
cerebrovascular disorder characterized by bilateral stenosis 
or occlusion of the distal internal carotid arteries and the 
proximal segments of the anterior and middle cerebral 
arteries.[1] In response to progressive arterial narrowing, a 
network of fine collateral vessels develops at the base of 
the brain. On cerebral angiography, these abnormal vessels 
produce a hazy appearance resembling a “puff of smoke,” 
which is the meaning of the Japanese term Moyamoya.[2] 

The disease was first described in Japan and has a higher 
prevalence in East Asian populations, particularly in 
Japan, South Korea, and China.[3] However, increasing 
recognition of the condition in India and other regions 
suggests that it may be underdiagnosed worldwide. 
Moyamoya disease can occur at any age but typically 
demonstrates a bimodal age distribution, affecting children 

in the first decade of life and adults in the third to fourth 
decades.[4] 

The exact etiology remains uncertain, though genetic 
susceptibility, inflammatory mechanisms, and abnormal 
vascular remodeling have been implicated. Mutations in 
genes such as RNF213 have been strongly associated with 
familial and sporadic cases, especially among East Asian 
populations. Histopathologically, the disease is 
characterized by intimal thickening, smooth muscle cell 
proliferation, and progressive luminal narrowing without 
significant atherosclerosis or vasculitis.[5] 

 

Clinical manifestations vary according to age group and 
extent of vascular compromise. Children commonly 
present with transient ischemic attacks, seizures, 
developmental delay, or cerebral infarction, whereas 
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adults more frequently present with ischemic stroke, 
intracranial hemorrhage, headaches, cognitive decline, or 
movement disorders. Visual symptoms are relatively 
uncommon and usually result from posterior circulation 
ischemia or occipital lobe infarction[6]. 

Diagnosis relies on neuroimaging modalities such as 
magnetic resonance angiography, computed tomography 
angiography, and digital subtraction angiography, which 
demonstrate bilateral stenotic lesions and abnormal 
collateral networks. Early diagnosis is important because 
the disease is progressive and recurrent ischemic events 
can lead to permanent neurological disability.[7] 

We report a rare case of Moyamoya disease in a young 
adult male who presented predominantly with progressive 
bilateral visual impairment and headache, highlighting an 
atypical presentation of this uncommon cerebrovascular 
disorder. 

Case Report 
A 29-year-old male presented to the emergency 
department with complaints of persistent headache for four 
days along with progressive diminution of vision in both 
eyes. He reported that the visual symptoms had initially 
started approximately one year earlier as blurring and 
reduced vision in the right eye, which gradually 
progressed over time. Subsequently, similar complaints 
developed in the left eye. During the four days prior to 
admission, he experienced a sudden worsening of vision in 
both eyes, prompting urgent medical consultation. 

The headache was described as intermittent to continuous, 
dull aching in nature, and associated with occasional 
dizziness. There was no history of nausea, vomiting, fever, 
photophobia, neck stiffness, or recent head trauma. He 
denied episodes of loss of consciousness, seizures, 
abnormal body movements, limb weakness, facial 
deviation, slurring of speech, sensory disturbances, gait 
imbalance, or altered behavior. 

There was no previous history of hypertension, diabetes 
mellitus, dyslipidemia, tuberculosis, rheumatic heart 

disease, migraine, connective tissue disorder, or prior 
cerebrovascular accident. He had no known history of 
smoking, alcohol abuse, or illicit drug use. Family history 
was not suggestive of premature stroke, inherited 
neurological disorders, or similar cerebrovascular disease. 

On admission, the patient was conscious, alert, and 
oriented to time, place, and person. His general physical 
examination was unremarkable. Pulse rate, blood pressure, 
respiratory rate, and oxygen saturation were within normal 
limits. There was no pallor, icterus, cyanosis, clubbing, 
pedal edema, or lymphadenopathy. 

Neurological examination revealed preserved higher 
mental functions. Motor system examination showed 
normal bulk, tone, and muscle strength in all four limbs. 
Deep tendon reflexes were symmetrical and normal. 
Bilateral plantar responses were flexor. Cerebellar signs 
were absent. Meningeal signs were negative. Cranial nerve 
examination was normal except for bilateral visual 
impairment. Visual acuity was markedly reduced, while 
further ophthalmological correlation was advised. 

Cardiovascular, respiratory, and abdominal examinations 
were within normal clinical limits. 

Neuroimaging Findings (Figure 1,2,3,4) 
CT Brain- Bilateral wedge-shaped hypodense areas in left 
temporoparietal-occipital region suggestive of subacute 
infarct. 

CT Angiography Brain and Neck 

Severe attenuation/non-visualization of supraclinoid 
segments of bilateral internal carotid arteries. 

Marked stenosis of bilateral anterior cerebral arteries and 
middle cerebral arteries. 

Multiple collateral vessels in basal ganglia region. 

Collateral supply from posterior circulation branches. 

Chronic infarcts involving bilateral occipital lobes.

 

Figure 1,2,3,4 
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These findings were highly suggestive of Moyamoya disease. 

Diagnosis- Intracranial arteriopathy consistent with Moyamoya disease with bilateral occipital infarcts causing visual 
impairment. 

Table 1- Blood Investigations at Admission 
Investigation Patient Value Reference Range Interpretation 
Hemoglobin 13.8 g/dL 13.0–17.0 g/dL Normal 

Total Leukocyte Count 7,600 /mm³ 4,000–11,000 /mm³ Normal 
Platelet Count 2.45 lakh/mm³ 1.5–4.5 lakh/mm³ Normal 

Random Blood Sugar 96 mg/dL 70–140 mg/dL Normal 
Blood Urea 28 mg/dL 15–40 mg/dL Normal 

Serum Creatinine 0.9 mg/dL 0.6–1.3 mg/dL Normal 
Sodium 138 mEq/L 135–145 mEq/L Normal 

Potassium 4.1 mEq/L 3.5–5.0 mEq/L Normal 
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Total Bilirubin 0.8 mg/dL 0.2–1.2 mg/dL Normal 
SGOT (AST) 26 U/L <40 U/L Normal 
SGPT (ALT) 30 U/L <45 U/L Normal 

Prothrombin Time / INR 1.0 0.8–1.2 Normal 
ESR 12 mm/hr <20 mm/hr Normal 

Routine hematological and biochemical parameters were 
largely within normal limits. 

Following admission, the patient was managed in a 
monitored inpatient setting with emphasis on stabilization, 
prevention of further cerebral ischemic events, 
symptomatic relief, and planning for definitive long-term 
therapy. 

Initial Supportive Management 
On presentation, vital parameters were closely monitored, 
including blood pressure, pulse rate, respiratory status, 
oxygen saturation, and neurological status. Adequate 
hydration was maintained using oral or intravenous fluids 
as required, while avoiding dehydration, as reduced 
intravascular volume may worsen cerebral hypoperfusion 
in patients with Moyamoya disease. Care was taken to 
maintain stable hemodynamics and avoid sudden 
hypotension. 

The patient was placed on bed rest during the acute 
symptomatic phase and advised gradual mobilization once 
clinically stable. Regular neurological observations were 
performed to detect any deterioration in sensorium, new 
focal deficits, seizures, or worsening visual symptoms. 

Medical Therapy 
The patient was started on Aspirin 150 mg once daily to 
reduce platelet aggregation and lower the risk of recurrent 
ischemic cerebrovascular events. Antiplatelet therapy is 
commonly used in ischemic presentations of Moyamoya 
disease unless contraindicated. Atorvastatin 40 mg once 
daily was initiated for vascular protection and endothelial 
stabilization. Although Moyamoya disease is a non-
atherosclerotic vasculopathy, statins may provide 
additional cerebrovascular protective benefits. 

The patient received Levetiracetam 500 mg twice daily as 
seizure prophylaxis, considering the presence of bilateral 
cortical infarcts, which may increase the risk of secondary 
seizures. Analgesics were administered for headache relief 
as needed. Gastric mucosal protection with a proton pump 
inhibitor was also provided during hospitalization. 
Antiemetics and supportive medications were kept 
available if required. 

Detailed ophthalmological assessment was advised to 
document visual acuity, visual field defects, fundus 
findings, and optic pathway involvement. Serial 
neurological examinations were performed to monitor 
progression or recovery of deficits. 

The patient was evaluated by neurology and referred for 
neurosurgical opinion. Since Moyamoya disease is 
progressive, definitive management typically requires 
cerebral revascularization procedures to improve cerebral 
perfusion and reduce future stroke risk. 

Definitive Surgical Consideration 
The patient was counseled regarding possible 
revascularization surgery, depending on further 
angiographic assessment and functional status. Common 
procedures include: 

Direct bypass: Superficial temporal artery to middle 
cerebral artery (STA-MCA) bypass 

Indirect bypass: Encephaloduroarteriosynangiosis 
(EDAS), encephalomyosynangiosis (EMS), or combined 
techniques 

Such procedures promote improved cerebral blood flow 
and decrease recurrent ischemic attacks. 

Discharge Advice and Follow-Up 
At discharge, the patient was advised: 

Strict adherence to prescribed medications 

Adequate hydration and nutrition 

Avoidance of smoking, alcohol, and dehydration 

Avoidance of sudden exertion or prolonged 
hyperventilation 

Immediate reporting of headache worsening, weakness, 
speech difficulty, seizures, or further visual decline 

Regular follow-up with neurology and neurosurgery 
services 

Repeat neuroimaging and long-term surveillance were 
recommended to assess disease progression and need for 
surgical intervention. 

OUTCOME AT DISCHARGE 
The patient remained hemodynamically stable during 
hospitalization with no new neurological deficits. 
Headache improved with treatment, while visual 
impairment persisted, requiring further specialist follow-
up and rehabilitation planning. 

DISCUSSION 
Moyamoya disease is a chronic, progressive, non-
atherosclerotic cerebrovascular occlusive disorder 
involving stenosis of the terminal portions of the internal 
carotid arteries and their proximal branches, with 
subsequent development of abnormal basal collateral 
vessels.[1] The disease derives its name from the Japanese 
term meaning “puff of smoke,” which describes the 
angiographic appearance of these collateral channels. First 
characterized in Japan, Moyamoya disease is now 
increasingly recognized worldwide, including in India, 
where sporadic adult cases are being reported with 
growing frequency.[2] 

The epidemiology of Moyamoya disease demonstrates 
marked geographic variation, with highest prevalence in 
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East Asian populations. Studies by Suzuki and Takaku 
established the angiographic staging system and helped 
define the natural history of progressive arterial stenosis 
and collateral formation.[1] Later population-based studies 
by Kuroda and Houkin showed that although once 
considered rare outside Asia, improved imaging modalities 
have increased diagnosis globally.[2] 

Clinically, the presentation differs according to age. 
Children commonly present with transient ischemic 
attacks, cerebral infarction, seizures, or developmental 
delay, whereas adults more often present with intracranial 
hemorrhage, cerebral ischemia, headaches, or cognitive 
decline. In the present case, the patient was a young adult 
male presenting predominantly with progressive bilateral 
visual loss and headache, which is a relatively uncommon 
presentation.[3,4] 

Visual symptoms in Moyamoya disease are usually 
secondary to posterior cerebral artery involvement, 
chronic hypoperfusion of the occipital cortex, or 
completed occipital infarction. Although anterior 
circulation stenosis is the hallmark of the disease, posterior 
circulation compromise has been increasingly documented 
in advanced stages. Mugikura et al. demonstrated that 
posterior cerebral artery stenosis is associated with more 
severe ischemic burden and poorer neurological outcomes. 
This finding is relevant in our patient, who had bilateral 
occipital infarcts explaining the progressive visual 
decline.[5] 

The absence of conventional vascular risk factors such as 
hypertension, diabetes mellitus, smoking, dyslipidemia, or 
cardioembolic disease in a 29-year-old patient with 
cerebral infarction should prompt evaluation for 
uncommon etiologies including vasculitis, thrombophilia, 
arterial dissection, and Moyamoya disease. Similar 
observations have been reported in young stroke cohorts, 
where delayed diagnosis may occur if vascular imaging is 
not performed early. [5,6] 

Radiologically, our patient demonstrated severe bilateral 
supraclinoid internal carotid artery narrowing, marked 
stenosis of the anterior and middle cerebral arteries, and 
extensive collateral vessel formation in the basal ganglia 
region. These findings are characteristic of Moyamoya 
disease and correlate with the established diagnostic 
criteria proposed by the Research Committee on 
Spontaneous Occlusion of the Circle of Willis in Japan. 
Bilateral involvement strongly supports the diagnosis of 
Moyamoya disease rather than Moyamoya syndrome 
secondary to other systemic disorders.[3,4] 

The differential diagnosis in such patients includes central 
nervous system vasculitis, atherosclerotic intracranial 
stenosis, sickle cell vasculopathy, neurofibromatosis-
associated vasculopathy, antiphospholipid syndrome, 
tuberculous arteritis, and post-radiation vasculopathy. 
However, the bilateral distal ICA stenosis with 
characteristic collateralization in a young patient strongly 
favors Moyamoya disease.[7,8] 

Medical management remains supportive and preventive. 
Antiplatelet therapy is commonly used in ischemic 
presentations to reduce recurrent thromboembolic events, 
though it does not halt progression of the underlying 
vasculopathy. [9,10] In our patient, Aspirin and 
Atorvastatin were initiated for secondary stroke 
prevention. Levetiracetam was used because cortical 
infarcts may predispose to seizures. 

Definitive treatment is surgical revascularization. Direct 
bypass procedures such as superficial temporal artery to 
middle cerebral artery bypass provide immediate 
augmentation of blood flow, while indirect methods such 
as encephaloduroarteriosynangiosis promote gradual 
collateral formation. A meta-analysis by Jeon et al. 
reported lower recurrent stroke risk and improved 
functional outcomes after revascularization compared with 
conservative treatment, particularly in symptomatic 
patients. Therefore, early neurosurgical evaluation is 
essential in young patients such as ours.[6] 

This case is clinically important for several reasons. First, 
the presenting complaint was visual decline rather than 
hemiparesis or hemorrhage. Second, the patient was a 
young adult without traditional stroke risk factors. Third, 
bilateral occipital infarction highlighted possible posterior 
circulation involvement, an indicator of advanced disease. 
These features reinforce the need to consider Moyamoya 
disease in young adults presenting with unexplained stroke 
or visual symptoms. 

CONCLUSION 
Moyamoya disease is an uncommon but clinically 
significant cause of cerebrovascular ischemia in young 
adults, particularly in those without conventional vascular 
risk factors. The present case highlights an atypical 
presentation with progressive bilateral visual impairment 
and headache secondary to bilateral occipital infarction. 
Such unusual manifestations may delay recognition unless 
a high index of suspicion is maintained. Characteristic 
angiographic findings of bilateral distal internal carotid 
artery stenosis with extensive collateral vessel formation 
remain central to diagnosis. Early neurovascular imaging, 
prompt initiation of secondary stroke prevention measures, 
and timely referral for revascularization surgery are 
essential to reduce recurrent ischemic events and long-
term neurological disability. This case emphasizes the 
need to consider Moyamoya disease in young patients 
presenting with unexplained stroke or visual symptoms. 
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