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Abstract

BACKGROUND
Intracranial fusiform aneurysms are rare, spindle-shaped, and nonsaccular arterial
dilatations that may be caused by dissection.

CASE SUMMARY

A 48-year-old man complained of wake-up onset of dysarthria and left-sided
weakness. Diffusion-weighted magnetic resonance imaging of the brain revealed
an infarction in the territories of the right middle and posterior cerebral arteries.
Computed tomography angiography showed fusiform aneurysms in the right
vertebral artery and bilateral petrous segments of the internal carotid arteries
(ICAs). Despite conservative management, malignant ischemic stroke recurred in
the contralateral ICA territory within a day of the onset of the index stroke.

CONCLUSION

We report a rare case of successive malignant strokes in a patient with multiple
fusiform aneurysms. Herein, we emphasize that clinicians should consider
aggressive treatment for patients with ischemic stroke and multiple fusiform
aneurysms.
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Core Tip: Intracranial fusiform aneurysms are spindle-shaped and nonsaccular arterial dilatations. Dissection is the most
common cause of fusiform aneurysms. Intracranial dissection is an important cause of ischemic stroke, especially in young
patients at low risk for atherosclerosis. The treatment of intracranial fusiform aneurysms is still under debate; however,
clinicians should consider aggressive treatment in patients with ischemic stroke with multiple fusiform aneurysms.
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INTRODUCTION

Intracranial fusiform aneurysms are rare, spindle-shaped, and nonsaccular arterial dilatations, accounting for 3%-13% of
intracranial aneurysms[1,2]. They may be caused by dissection, which refers to rupture and bleeding within the arterial
wall layers[1]. These aneurysms are typically discovered in patients undergoing investigations for stroke; thrombosis is a
known cause of ischemic stroke[2]. Multiple fusiform aneurysms in a patient are uncommon, as is the recurrence of stroke
in different vascular territories within 1 day of the initial stroke[3,4]. We present an unusual case of successive malignant
strokes in a patient with multiple fusiform aneurysms.

CASE PRESENTATION

Chief complaints
A 48-year-old man with a chronic history of smoking and alcohol use complained of wake-up onset dysarthria and left-
sided weakness.

History of present illness
Seven hours after stroke onset, the patient visited the emergency department. He stated that he had recently suffered a
traumatic head injury but did not complain of headaches.

History of past illness
He had no other past medical history.

Personal and family history
He had no family history of cerebrovascular disease.

Physical examination
The patient was alert and oriented, and his vital signs were stable. A neurological examination revealed left-sided facial
palsy and hemiparesis (Medical Research Council grade 4/5).

Laboratory examinations

Laboratory examination demonstrated elevated white blood cell count (11.64 103/pL; normal range 4.0-11.0) and
homocysteine (27.42 pmol/L; normal range 5.08-15.39). His erythrocyte sedimentation rate, C-reactive protein level, chest
X-ray, and electrocardiogram findings were unremarkable.

Imaging examinations

Diffusion-weighted magnetic resonance imaging (MRI) of the brain revealed high-signal intensity lesions in the territories
of the right middle cerebral artery (MCA) and some of the posterior cerebral arteries (Figure 1). Brain computed
tomography angiography (CTA) revealed bilateral fusiform aneurysms in the petrous segment of the internal carotid
artery (ICA) bilaterally and in the third segment of the right vertebral artery (Figure 2).

Initial treatment, responses, and further examinations

The patient was prescribed 300 mg aspirin and 40 mg atorvastatin and was admitted to the hospital. Approximately 5 h
after presenting to the emergency department, he suffered from a generalized tonic-clonic seizure. His seizures resolved
after the administration of intravenous lorazepam. He was semi-comatose and his right-sided extremity was weaker than
his left extremity. Brain CT did not show signs of hemorrhage; MRI showed a new ischemic lesion in the territories of the
left anterior cerebral artery and left MCA, in addition to the hemorrhagic transformed index right-sided lesions
(Figure 3). Non-contrast magnetic resonance angiography (MRA) revealed fusiform aneurysms and a double-lumen
appearance of the bilateral petrous ICAs (Figure 4). The proximal ICAs were unremarkable. Subsequent tests revealed
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Figure 1 Diffusion-weighted imaging. A: High signal intensity lesion in the territory of the right middle cerebral artery; B: High signal intensity lesion in some
territory of the right posterior cerebral artery.

DOI: 10.12998/wjcc.v11.i31.7712 Copyright ©The Author(s) 2023.

Figure 2 Computed tomography angiography. A: Fusiform aneurysms in the petrous segment of bilateral internal carotid arteries (arrows); B: A Fusiform
aneurysm in the V3 segment of the right distal vertebral artery (arrow).

DOI: 10.12998/wjcc.v11.i31.7712 Copyright ©The Author(s) 2023.

Figure 3 Magnetic resonance imaging. A: New ischemic lesion in the left anterior cerebral artery; B: New ischemic lesion in the left middle cerebral artery with
hemorrhagic transformed index lesion.

elevated IgM anticardiolipin antibody (29.0 CU; normal range < 20) and IgM anti-beta-2 glycoprotein I (23.5 CU; normal
range < 20), and decreased antithrombin III (51%; normal range 75-125) and protein C (63%; normal range 73-142). The
following investigations were unremarkable: transthoracic echocardiography, Holter monitoring, glycated hemoglobin,
low-density lipoprotein, alpha-1 antitrypsin, protein S, and lupus anticoagulant.
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Figure 4 Magnetic resonance angiography. A: Fusiform aneurysms of bilateral internal carotid arteries (ICAs; arrows); B and C: Double lumen appearance of
bilateral ICAs (arrows).

FINAL DIAGNOSIS

The patient was diagnosed with malignant infarction in both cerebral hemispheres with multiple arterial dissections.

TREATMENT

The patient received conservative treatment, including aspirin and statin.

OUTCOME AND FOLLOW-UP

A follow-up computed tomography showed cerebral edema. The patient died 5 d after symptom onset.

DISCUSSION

Fusiform is a morphological term that does not reflect the etiology of this type of aneurysm[1]. The known causes of
fusiform aneurysms include dissection and atherosclerosis, the most common of which is dissection[1]. Arterial dissection
involves the formation of an intramural hematoma caused by intimal tearing of intracranial vessels[5]. If the intramural
hemorrhage extends into the subadventitial plane, a sac-like pouch, called a dissecting aneurysm, is formed[5].
Intracranial dissection is an important cause of ischemic stroke, especially in young patients with a low atherosclerosis
risk[6]. An intramural hematoma is formed by an intimal tear in an intracranial vessel, which can narrow the vessel
lumen([7]. A complete stroke occurs when the intramural clot expands enough to lead to vessel occlusion or if the vessel
wall ruptures and releases the clot into the lumen, leading to distal embolization[7]. In this patient, the index ischemic
malignant stroke resulted in hemorrhagic transformation, as revealed by the follow-up imaging results. The ICA
appeared recanalized after an intramural clot initially occluded the lumen.

Although digital subtraction angiography is regarded as the gold standard for diagnosing dissection, noninvasive
methods, such as CTA and MRA, are also widely used. An important diagnostic finding was the double-lumen
appearance, showing the false and true lumens divided by an intimal flap, which was found in the ICA of this patient
bilaterally[8]. This finding was not observed in the right VA, which showed a fusiform aneurysm on CTA, presumably
due to the small caliber of the vertebral artery[8].

Multiple arterial dissections commonly involve the posterior circulation and rarely the bilateral ICAs[9]. Béjot et al[10]
reported that multiple cervical artery dissections are likely to be associated with environmental triggers, such as recent
infection, cervical manipulation, and head surgery. The patient had a history of recent head trauma, and his increased
white blood cell suggested the possibility of a recent infection. Hyperhomocysteinemia has also been postulated as a risk
factor for dissection[11]. Homocysteine causes the premature breakdown of arterial elastic fibers, and irreversible
homocysteinylation leads to cumulative damage and neurological symptoms[11]. Hematological disorders are another
commonly unrecognized cause of both acute stroke of unusual etiology and malignant ischemic stroke[12]. Iseki et al[13]
reported cases of cerebral artery dissection secondary to antiphospholipid syndrome and suggested that the interaction
between antiphospholipid antibodies and endothelial cells may contribute to dissection development. Persistently
elevated titers of antiphospholipid antibodies, including anticardiolipin and anti-beta-2 glycoprotein I, at least 12 wk
apart, are essential for the diagnosis of antiphospholipid syndrome; however, follow-up examinations were not available
for our patient.
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The treatment of intracranial fusiform aneurysms remains controversial. Day et al[7] recommended conservative
management for most cases of small and for some cases of large asymptomatic focal dilatations. Additionally, conser-
vative treatment has been advocated as effective for patients with stenotic or occlusive lesions and acute ischemic
symptoms. However, poor outcomes after conservative treatment have been reported. Béjot et al[10] reported that 12.0%
of 145 patients with multiple cervical artery dissections sustained moderate to severe disabilities. Guo et al[14] reported
that large or symptomatic intracranial fusiform aneurysms are associated with increased mortality and suggested surgery
and endovascular treatment as effective options for selected cases.

This case report had several limitations. First, a digital subtraction angiography was not performed. Second, the
mechanisms of dissection, such as connective tissue disease, have not been sufficiently evaluated.

CONCLUSION

Here, we report a rare case of successive malignant strokes with multiple fusiform aneurysms. Our patient showed
devastating outcomes despite conservative treatment. This case emphasizes that aggressive treatment should be
considered for patients with ischemic stroke and multiple fusiform aneurysms. Future studies on treatment strategies
based on the pathophysiology and risk profiles of multiple fusiform aneurysms are needed.
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