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Introduction:-

Moyamoya disease is a rare cerebrovascular disorder characterized by progressive stenosis or occlusion of the
proximal cerebral arteries, leading to the development of abnormal collateral vessels that produce the angiographic
'puff of smoke' appearance—a feature from which the Japanese term 'Moyamoya' originates. Clinically, the disease
manifests with a wide range of symptoms, including transient ischemic attacks (TIAs), intracranial hemorrhages,
and completed ischemic strokes.

We report the case of a 47-year-old woman who presented with an altered state of consciousness. Magnetic
resonance imaging (MRI) demonstrated findings consistent with Moyamoya disease. This case highlights the critical
role of early diagnosis, often achieved through imaging, in guiding therapeutic interventions and improving patient
outcomes.

Patient and Case Report:
We report the case of a 47-year-old woman with no significant medical history, who presented to the emergency
department with sudden-onset altered consciousness in an afebrile context.

Upon admission, the patient had a Glasgow Coma Scale (GCS) score of 10 (Motor: 5, Verbal: 1, Eye Opening: 4),
with equal and reactive pupils, nuchal rigidity, no detectable sensorimotor deficits, and no clinical signs of seizures.
The patient was hemodynamically stable, with a heart rate of 88 beats per minute and a blood pressure of 140/80
mmHg. Respiratory status was also stable, with an oxygen saturation of 97% on room air and eupnea. Blood glucose
levels were measured at 1.6 g/L, and body temperature was normal at 37.3 °C.
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Due to further neurological deterioration, a modified rapid sequence intubation was performed. Preoxygenation was
achieved with high-flow oxygen for 3 minutes, followed by administration of fentanyl (3 pg/kg, 250 pg), titrated
propofol (140 mg), and rocuronium (1.2 mg/kg, administered due to the unavailability of succinylcholine).
Intubation was classified as Cormack Grade 2 (easy), with proper endotracheal tube placement confirmed by
symmetric bilateral auscultation. An additional dose of fentanyl (100 pg) was administered post-intubation for
analgesia.

After stabilization, the patient was transferred to the imaging unit for MRI, which revealed a left subcortical
ischemic lesion of acute appearance (Figure 1a). Magnetic resonance angiography (MRA) sequences demonstrated a
reduced caliber of the left internal carotid artery, along with a slender and irregular appearance of the branches of
the circle of Willis (Figure 1b).

Figure 1a :- FLAIR sequence demonstrating a signal abnormality in the left corona radiata (white arrow) with
restricted diffusion (white star), consistent with acute ischemic stroke.
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Figure 1b :- TOF sequence, which is a no contrast angiography technique used to assess cerebral circulation,
showing a reduced caliber of the left internal carotid artery (white arrow) with diminished flow in the left middle
cerebral artery and tandem stenoses in its proximal segment (bended arrow).

Following admission to the intensive care unit, the patient was placed under deep sedation, managed for acute
secondary cerebral insults, and monitored using transcranial Doppler. On day 5, an external ventricular drain (EVD)
was inserted due to the development of active hydrocephalus.

Despite these measures, the patient’s neurological condition deteriorated by day 9, with a decline in GCS to 4,
attributed to diffuse ischemic lesions and generalized cerebral edema. Despite aggressive therapeutic interventions,
the clinical course remained unfavorable, and the patient passed away on day 13.

Discussion:-
Moyamoya disease is characterized by stenosis of the cerebral arteries, which is compensated by the development of
collateral vascular networks. However, these collateral vessels are fragile and prone to hemorrhages and aneurysms.

Angiography typically reveals a characteristic 'puff of smoke' appearance, from which the disease derives its name
).

Moyamoya disease encompasses two entities (6) :

1. Moyamoya disease: Bilateral carotid involvement without an underlying condition.

2. Moyamoya syndrome: Unilateral involvement or association with other conditions (e.g., Down syndrome,
sickle cell disease, neurofibromatosis type 1).

The pathophysiology of Moyamoya disease (MMD) involves progressive, bilateral stenosis of the internal carotid
arteries (ICAs), often accompanied by involvement of the proximal segments of the anterior and middle cerebral
arteries (7). This stenosis leads to cerebral ischemia due to significantly reduced blood flow. In response,
hemodynamic stress, including increased shear forces on vascular walls, triggers the production of molecules such
as vascular endothelial growth factor (VEGF), promoting pathological vascular remodeling (8).

Moyamoya disease exhibits a complex etiology involving both genetic and environmental factors. A hereditary

component is observed in approximately 10% of cases, with several genetic mutations implicated (10):

1. RNF213 (11): Located on chromosome 17, this gene is the primary genetic factor associated with MMD,
particularly in Asian populations. The p.R4810K mutation is strongly correlated with disease susceptibility and
severity.

2. ACTA2: Encoding smooth muscle cell alpha-2 actin, mutations in this gene impair vascular cell function,
contributing to MMD.

3. GUCYI1A3: Involved in guanylate cyclase signaling, this gene regulates vascular tone. Mutations may
contribute to progressive stenosis of cerebral vessels.
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Other mutations located on various chromosomes have been reported, reflecting significant genetic heterogeneity.
Although genetic factors are predominant, interactions with environmental influences, such as infections or
inflammation, may play a triggering role in some cases.

The diverse clinical manifestations of Moyamoya disease reflect the combined impact of vascular stenosis and
fragile collateral vessels on cerebral blood flow (12). Transient ischemic attacks (TIAs) often represent the initial
clinical manifestation in children, frequently triggered by physical exertion, crying, or hyperventilation, which
increase cerebral oxygen demand. In younger patients (4), ischemic strokes predominate due to hypoperfusion
related to stenosis. Conversely, in older patients, particularly those over 40, hemorrhagic strokes are more frequent
(5), resulting from the rupture of fragile collateral vessels in deep brain regions. This bimodal distribution is typical
of Moyamoya disease (3).

In addition to TIAs and strokes, seizures may occur, particularly in children, as a result of cerebral ischemia. Some
patients may also experience progressive cognitive decline, linked to chronic ischemia and structural brain damage.

The diagnosis of MMD relies on cerebral angiography, which visualizes progressive vessel stenosis and the
development of characteristic collateral networks. Disease progression is classified into six stages based on Suzuki's
classification (14).

Stage I : Narrowing of the terminal segments of the internal carotid artery.

Stage II : Appearance of Moyamoya-type vessels in the basal circulation, with dilation of intracerebral
arteries.

Stage III : Intensification of Moyamoya vessels, severe carotid stenosis, and involvement of the anterior and
middle cerebral arteries.

Stage IV : Reduction in Moyamoya vessels and involvement of the posterior cerebral arteries.

Stage V : Further reduction of Moyamoya vessels and disappearance of major cerebral arteries.

Stage VI : Disappearance of Moyamoya collaterals and ICAs; cerebral perfusion depends on external carotid
arteries via leptomeningeal anastomoses.

Figure 2:- Classification in 6 stages according to Suzuki.

The management of Moyamoya disease primarily focuses on preventing ischemic and hemorrhagic events while
enhancing cerebral blood flow. Antiplatelet agents, such as aspirin, are used to reduce the risk of thrombosis;
however, surgical intervention is generally recommended, particularly for symptomatic patients (15).

Several surgical techniques are employed for cerebral revascularization. Among direct approaches, anastomosis
between the superficial temporal artery (STA) and the middle cerebral artery (MCA) is the most common, providing
immediate restoration of blood flow. Indirect techniques, such as encephalo-duro-arterio-synangiosis (EDAS),
encephalo-myo-synangiosis (EMS), and multiple burr holes, promote the development of collateral vessels through
natural mechanisms, although their effects may take several months to become apparent. Combined
revascularization, which integrates both direct and indirect approaches, is often preferred due to its superior
outcomes in improving cerebral blood flow (16, 17).

During acute episodes, such as strokes or hemorrhages, treatment is symptomatic and focuses on stabilizing the
patient before considering surgical intervention.

The prognosis of Moyamoya disease improves significantly when surgical treatment is performed early, prior to the
occurrence of major strokes or intracerebral hemorrhages (18). Direct revascularization techniques offer immediate
benefits in blood flow restoration, whereas indirect techniques require months to demonstrate significant
improvements. Despite treatment, patients who have experienced major strokes or hemorrhages remain at high risk
of permanent neurological sequelae.

Conclusion:-

Moyamoya disease can occasionally be associated with rare conditions, such as dural arteriovenous fistulas,
highlighting its clinical complexity and diversity. The biomechanical theory provides a valuable framework for
unifying the pathophysiological mechanisms underlying both idiopathic and syndromic forms of the disease. A
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deeper understanding of these mechanisms could lead to the development of novel therapeutic strategies aimed at
preventing and treating complications associated with Moyamoya disease.
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