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ABSTRACT 

Background: Moyamoya vasculopathy (MMV), like Moyamoya disease (MMD) and 

Moyamoya syndrome (MMS), is a rare chronic cerebrovascular angiopathy, especially in 

elderly patients. The incidence onset of MMV was unique with bimodal peak age: 5-10 years 

old and 25-49 years old. 

Case: A 61-year-old female complained of sudden onset left-sided hemiparesis one month 

before admission, headache, and forgetfulness. She had a history of diabetes mellitus for 3 

years—neurological physical examination found left hemiparesis with motoric strength 4/5. 

Laboratory findings are unremarkable. A brain MRI with contrast showed infarcts in 

subcortical regions. Her cerebral DSA examination suggested diffuse multiple stenosis in the 

anterior circulation and total occlusion of the left external and internal carotid artery. “Puff 

of smoke” and “champagne-bottle-like neck sign” were found in DSA imaging, typical signs 

of MMD. She received aspirin 80 mg as her secondary prevention of another stroke event.   

Discussion: Our study showed MMV cases at elderly onset, which is similar to a prior small 

study with a mean age of 60 years old. Previous studies mentioned hypertension (44%) and 

diabetes mellitus (16%) were found in older MMD patients. The patient was given aspirin 

80mg daily. Precautions in this case include taking lifelong antiplatelet, managing diabetes 

mellitus, and implementing lifestyle modification. This treatment approach was directed to 

lower the attendant risk of ischemic stroke.  

Conclusion: We report a case of MMV, which was considered a rare case and a cause of 

stroke event. The management of this case was directed to control the coexisting condition 

of ischemic stroke using antiplatelet drugs and risk factor management.  
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Introduction 

     Adult Moyamoya disease and syndrome are 

uncommon conditions with substantial morbidity and 

mortality.1 Moyamoya Disease (MMD) is a rare 

cerebrovascular condition characterized by 

progressive occlusion and stenosis of the terminal 

portion of the internal carotid artery and its proximal 

branches. This narrowing leads to the development of 

an abnormal, fragile network of dilated collateral 

vessels and perforators at the base of the brain, which 

are prone to rupture or insufficient blood flow. As the 

disease progresses, these compensatory vessels 

become increasingly fragile, contributing to a higher 

risk of ischemic or hemorrhagic events. 

     This disease frequently occurs in pediatric and 

young adult patients and may lead to ischemic or 

hemorrhagic stroke, headache, epilepsy, or Transient 

Ischemic Attack (TIA).1,2 There exist few 

epidemiological studies on moyamoya disease 

worldwide. Japanese studies reported that the 

prevalence of MMD was 3.16 per 100000 and an 

estimated incidence of 0.35 per 100000,3, but the 

epidemiological data on MMD in Indonesia is still 

lacking. 
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     Headache in Moyamoya vasculopathy (MMV) has 

characteristics such as migraine-type headaches or 

tension-type headaches, which are more common (> 

50%) in migraine-type headaches.4,5 Moyamoya 

Syndrome (MMS) is a condition when diagnostic 

criteria of MMD and other comorbidities associated 

with vasculopathy emerge in a patient.1 Digital 

Subtraction Angiography (DSA) is the gold standard 

for diagnosing MMV, and the Suzuki Classification 

has been used to characterize the formation of 

moyamoya collateral. Surgical treatment for MMV 

consists of revascularization procedures.1 This study 

aims to report the rare case of MMV in elderly patients 

with ischemic stroke. 

Case Report 

     A 61-year-old female with left-sided hemiparesis 

one month before admission. A left-sided throbbing 

headache persisted for three days. The family said the 

patient recently forgot things quickly. No vomiting, 

seizures, loss of consciousness, slurred speech, or 

facial drooping were reported. There has been no 

previous history of this condition, and the patient had 

diabetes for 3 years. The patient's family had no similar 

condition; hypertension and diabetes were denied. His 

relatives brought him to a private hospital for an 

obstructive stroke. The patient was discharged after 

seven days in the hospital. The patient was referred to 

a Dr. Moewardi Hospital neurologist for DSA after the 

symptoms did not improve. 

     During the physical examination, the patient was 

fully conscious with GCS E4V5M6. The blood 

pressure was also measured to be 130/80 mmHg, pulse 

rate was 88 beats per minute, respiration rate was 18 

breaths per minute, and body temperature was 36.70 C. 

The neurological examination revealed the presence of 

cranial nerve XII paralysis, characterized by lateral 

deviation of the tongue upon extension. Additionally, 

the examination indicated a motor strength of 4/5 in the 

left limb, along with a positive Babinski reflex on the 

left leg. The assessment of cerebral function, 

meningeal signs, physiological reflexes, sensory 

perception, and autonomic system demonstrate values 

within the expected range.  

     The laboratory findings were unremarkable. The 

patient underwent a brain magnetic resonance imaging 

(MRI) scan that showed multiple subcortical infarcts 

(Figure 1). The patient also underwent cerebral digital 

subtraction angiography (DSA) and was diagnosed 

with diffuse multiple stenosis in the anterior circulation, 

affecting the internal carotid artery (ICA), anterior 

cerebral artery (ACA), and middle cerebral artery 

(MCA) on both sides. Total occlusion of left internal 

carotid artery (LICA) with collateral from posterior 

circulation and left external carotid artery (LECA). The 

DSA findings also suggested a champagne bottle‒like 

neck sign appearance at ICA in left CCAG, a typical 

sign of MMD (Figure 2). The diagnosis of Moyamoya 

syndrome was established based on a thorough 

evaluation of the patient's clinical presentation, 

combined with detailed findings from supporting 

investigations, including imaging studies and relevant 

laboratory tests. 

     Subsequently, she was discharged from the hospital 

after four days. She prescribed a treatment regimen 

consisting of paracetamol 1000 mg q12h (for 

headache), citicoline 500mg q12h, aspirin 80mg q24h, 

atorvastatin 40mg q24h, and metformin 500mg q8h. 

During the one-year follow-up, a recurrence of the 

stroke was not reported.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. MRI Brain Contrast suggested subcortical infarct 

(red arrow). (Source: Radiology Unit of Dr. Moewardi 

Hospital Surakarta) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Cerebral Digital Subtraction Angiography. The 

left image showed a finding of a “puff of smoke” (▲), 

and the right image showed a champagne bottle-neck sign 

appearance at ICA in the left CCAG (←), typical signs of 

MMD.  (Source: Radiology Unit of Dr. Moewardi Hospital 

Surakarta). ICA: Internal Carotid Artery, CCAG: Common 

Carotid Artery Angiogram 
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Discussion 

     Moyamoya syndrome (MMS) and moyamoya 

disease (MMD) are rare chronic cerebrovascular 

vasculopathy characterized by progressive occlusion 

or stenosis of internal carotid arteries (ICA) and their 

branches. The term “Moyamoya” was from the 

Japanese word for “hazy,” which describes a vessel 

sprouting like a “puff of cigarette smoke” as 

compensation for stenotic angiopathy.6,7 By definition, 

MMS and MMD are different. We defined it as MMD 

in cases with unknown associated risk factors. The 

typical structural arterial changes were bilateral 

involvement in MMD and unilateral findings in 

MMS.8 Based on a new scientific statement from 

AHA/ASA (2023), we use the term Moyamoya 

vasculopathy (MMV) for a nonspecific referral of 

either MMD or MMS.1 

     The incidence onset of MMV was unique with 

bimodal peak age: 5-10 years old and 25-49 years old.6 

Our case presented MMV in older people after their 

four decades of life. This finding was different from 

previous known epidemiology. However, our finding 

was similar to a prior small study from Gupta et al. 

(2016), which presented eight patients with a median 

age of 60.9. A History of uncontrolled hypertension and 

diabetes mellitus was obtained from the patient. These 

classic stroke risk factors were only found in minor 

cases.6 From a previous case-control study by Ge et al. 

(2020), hypertension (44%) and diabetes mellitus 

(16%) were found in older MMD patients.10 

Associated conditions of MMS, such as sickle cell 

disease, neurofibromatosis-1, Down’s syndrome, had 

not been furtherly evaluated yet in our case, but we can 

exclude Down’s syndrome and neurofibromatosis-1 

based on clinical manifestation. 

     MMV may present with various clinical 

manifestations and can be divided into ischemic and 

hemorrhagic manifestations.1,11 In our case, the patient 

presented with sudden-onset left-sided hemiparesis 

and was diagnosed with ischemic stroke. In the adult 

population, ischemic attacks, hemorrhagic events, or 

both are frequent. Still, ischemic events are more 

frequent in pediatric patients.6,12 Symptoms of 

cerebral ischemia in MMV are associated with arterial 

territory, ICA, and MCA. Conventional CT and 

nonquantitative MRI play a limited role in diagnosing 

and evaluating the MMV, but they can at least provide 

clues to make a preliminary diagnosis.13 Patient’s DSA 

examination suggested diffuse multiple stenosis at 

anterior circulation (bilateral ICA, ACA, MCA) with 

pathognomonic angiographic finding “puff of smoke” 

at right-sided arterial circulation.14 Proposed imaging 

diagnostic criteria for MMV by DSA, the required 

findings are stenosis or occlusion in the arteries 

centered on the terminal portion of ICA and 

Moyamoya vessels in the vicinity of the occlusive or 

stenotic lesions in the arterial phase.14 “Champagne 

bottle-neck sign,” a sharp narrowing of proximal ICA 

less than half the diameter of CCA, was often found in 

74% of patients with MMD.15,16 All these required 

imaging findings were found in our patient to establish 

the Moyamoya diagnosis.  

     The treatment approach was directed to lower the 

attendant risk of ischemic and hemorrhagic stroke. Our 

patient received oral therapy with antiplatelet aspirin 

80 mg daily. This therapy was based on AHA/ASA 

2021 Guideline Recommendation in patients with 

MMD and a history of ischemic stroke or TIA; the use 

of antiplatelet therapy, typically aspirin monotherapy, 

for the prevention of ischemic stroke or TIA may be 

reasonable.17 MMV can cause hemodynamic 

insufficiency, progressive steno-occlusion of 

intracranial arteries, and intraluminal micro-

thromboembolism. The use of antiplatelets is expected 

to counter that pathology.18 Imaging reevaluation using 

MRI might be considered for detecting microbleeds to 

predict and prevent future bleeding.19 In our case, there 

is an additional risk factor, which is diabetes mellitus. 

Control management of this vascular risk factor was 

essential to reduce the risk of stroke recurrence.20 

Precautions in this case include taking lifelong 

antiplatelet, managing diabetes mellitus, and 

implementing lifestyle modification. 

 

Conclusion  

     We report a case of MMV, which is considered a 

rare case in Indonesia. MMV might be the risk factor 

for stroke events in this patient. The management of 

this case was directed to control the coexisting 

condition of ischemic stroke. Oral antiplatelet and risk 

factor management were applied as secondary 

prevention of stroke events. 
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