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Introduction
The article describes a case study of a 50-year-old female patient 

with a medical history of hyperthyroidism and Graves’ disease (GD) 
who developed cerebrovascular disease (CVD). The patient was 
asymptomatic until she developed left hemiparesis and dysarthria, 
which was diagnosed as Moyamoya syndrome (MS) based on imaging 
studies showing stenosis of the terminal portion of the internal carotid 
artery (ICA) and its main branches, resulting in a network of collateral 
vessels. The differences between MS and Moyamoya disease (MD) 
are explained. MD is a rare and isolated cerebrovascular disorder, in 
which genetic factors are believed to play a role. MS, on the other 
hand, is caused by an underlying disease or condition and can lead to 
the narrowing or blockage of arteries in the brain. Early diagnosis and 
management are crucial for preventing deterioration and improving 
outcomes in affected individuals. Treatment options include surgical 
and non-surgical approaches, and the goal is to prevent stroke and 
improve blood flow to the brain. The text emphasizes the importance 
of close monitoring by a multidisciplinary team of healthcare 
providers for the long-term management of MD and MS.

Case description
A 50-year-old caucasian female with no relevant medical history 

until the age of 45, when she was diagnosed with hyperthyroidism 
and GD. In the same year, she was hospitalized due to a decrease in 
the strength of her right upper limb and language disorders. Magnetic 
resonance angiography (MRA) was performed, revealing occlusion 
of the right carotid siphon, stenosis of the left carotid siphon, and a 
decrease in the caliber of the posterior cerebral arteries with poor filling 
of the intracranial circulation, more evident on the right, observing 
leptomeningeal anastomoses and through the circle of Willis. During 
the patient’s hospitalization in the internal medicine department, they 
achieved full recovery and were subsequently discharged.

Despite the unclear CVD, the patient remained asymptomatic until 
September 2019 when she was admitted for left hemiparesis with 
dysarthria and conjugate deviation of gaze to the right. The computed 

tomography (CT) angiography showed a recent right parietal ischemic 
infarction, occlusion of the terminal portion of the right ICA and the 
M1 segment of the right middle cerebral artery, and marked stenosis 
of the terminal portion of the left ICA, the left M1 portion, and the 
A1 segments of the anterior cerebral arteries, with marked collateral 
circulation from the lenticulostriate and thalamus-perforating arteries 
with occlusion of the terminal portion of the ICA, demonstrating 
the moyamoya pattern (Figure 1 & 2). Progressive neurological 
deterioration culminated in the patient’s death.

Figure 1 On coronal section CT angiography, bilaterally hypertrophied 
perforating arteries with a characteristic “smoke cloud” appearance, known 
as “Moyamoya vessels” are indicated by red arrows.

Figure 2 On axial CT angiography, evidence of collateral circulation (indicated 
by red arrows) and occlusion of the right M1 middle cerebral artery (indicated 
by a yellow arrow) can be observed.
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Abstract

Moyamoya Disease and Syndrome are neurological conditions that affect the blood vessels 
in the brain, characterized by progressive stenosis of the terminal portion of the internal 
carotid artery and its main branches, and the consequent network of collateral vessels at the 
base of the skull whose angiographic pattern simulates a “smoke cloud”. Both conditions 
have a universal distribution, although Moyamoya Disease is more frequently seen in 
the Asian population. The term “Moyamoya” originates from Japanese, meaning puff 
of cigarette smoke, reflecting the characteristic cerebral angiogram pattern seen in these 
conditions. The etiology of both conditions is not yet fully understood. Moyamoya Disease 
corresponds to isolated vasculopathy, without risk factors for cerebrovascular disease, 
whereas in Moyamoya Syndrome, there is an underlying pathology. In this case report, the 
angiographic study and the presence of autoimmune pathology (Graves’ Disease) suggest 
the hypothesis of Moyamoya Syndrome. The natural history of Moyamoya Disease and 
Syndrome varies, and they may have a slow progression with rare intercurrent events 
or a fulminant course with rapid neurological decline. In the absence of treatment, the 
progression of the disease is associated with a high risk of recurrence of neurological events. 
Therefore, it is crucial to consider these conditions in cases of cerebrovascular diseases.
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Discussion
The angiographic pattern observed in a female patient with 

autoimmune pathology, specifically GD, raises the possibility of MS.1 
Both MD and MS are conditions that affect the blood vessels in the 
brain and are characterized by progressive stenosis of the terminal 
portion of the ICA and its main branches, resulting in a network of 
collateral vessels at the base of the skull that resembles a “smoke cloud” 
on angiography.2 Although they share some similarities, there are also 
important differences between the two.3 MD is most commonly found 
in the Asian population and is a rare and isolated cerebrovascular 
disorder without any known risk factors for cerebrovascular disease.4 
Genetic factors may play a role in MD, as familial cases have been 
reported, and some gene mutations, including the RNF213 gene, have 
been associated with the disease.5

In contrast, MS is a condition that is caused by an underlying 
disease or condition (Table 1), such as sickle cell disease, down 
syndrome, or radiation therapy, that may lead to the narrowing or 
blockage of arteries in the brain.6,7 The etiology of both MD and MS 
is not yet fully understood.7

Table 1 Pathologies associated with Moyamoya Syndrome 

Pathologies associated with Moyamoya Syndrome
Hemoglobinopathies (drepanocytosis, beta-thalassemia)
Vasculitis and autoimmune diseases (systemic lupus erythematosus, 
Graves' disease, diabetes mellitus type 1)

Connective tissue diseases (neurofibromatosis type 1, tuberous sclerosis, 
Marfan syndrome)

Chromosomal disorders (trisomy 21, Turner and Alagille syndromes)
Infections (Leptospira, Propionibacterium acnes, HIV)
Previous cranial or cervical radiotherapy

Early diagnosis and management, including both medical and 
surgical interventions, are crucial for preventing deterioration, 
recurrent strokes, and improving outcomes in affected individuals.8 
The diagnosis of MD and MS is based on clinical and radiological 
findings. Clinical manifestations may be diverse, but typically 
include ischemic or hemorrhagic strokes, transient ischemic attacks, 
seizures, and cognitive decline. Radiological diagnosis is made by 
angiographic findings, although other imaging techniques such as 
magnetic resonance imaging and CT scans can also be used.2,7

Treatment options for MD and MS include surgical and non-
surgical approaches, and the goal of treatment is to prevent stroke 
and improve blood flow to the brain. Surgical options include direct 
and indirect revascularization procedures, which aim to create 
new blood vessels to bypass the blocked arteries.9–11 In addition to 
surgery, patients may also be treated with medications to manage 
their symptoms and reduce their risk of further strokes. Non-surgical 
options include medication such as antiplatelet agents, anticoagulants, 
and medications to control high blood pressure and high cholesterol 
levels, as well as lifestyle modifications such as smoking cessation, a 
healthy diet, and regular exercise.12–14

Close monitoring by a multidisciplinary team of healthcare 
providers, including neurologists, neurosurgeons, and rehabilitation 
specialists, is necessary for the long-term management of MD 
and MS.7,15,16 Regular imaging studies are necessary periodically 
to evaluate the effectiveness of treatment and to monitor disease 
progression and cognitive decline, detecting any new areas of stenosis 
or blockage. With appropriate management, individuals with MD and 
MS can lead productive and fulfilling lives.2,7,17,18

The natural history of MD and MS is variable, and the disease may 
have a slow progression with rare intercurrent events or be fulminant 
with rapid neurological decline. Without treatment, the progression of 
the disease is accompanied by a high risk of recurrence of neurological 
events, and it is essential to consider this entity in cases of CVD.7,19
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