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Abstract 

We present the case of a patient with acute brain stem ischemic stroke who was found to 

have a fusiform basilar aneurysm with a thrombus within the dilated vessel. Three days 

after the ischemic stroke, the patient had a massive subarachnoid hemorrhage and died. 

This case illustrates the difficulties in the acute management of ischemic events in 

patients with basilar fusiform aneurysms, because the natural history of this disease 

encompasses both bleeding and thrombosis. 
 

Introduction 

Dolichoectatic and fusiform aneurysms represent a small subset of cerebral aneurysms 
and are among the most difficult to treat [1]. The pathophysiology of fusiform cerebral 
aneurysms includes a disrupted internal elastic lamina and muscle layer that might be 
susceptible to mechanical injury by hemodynamic strain, causing progressive attenuation 
of the arterial wall [2]. The treatment of fusiform aneurysms of the basilar artery is 
challenging for several reasons, including the presence of perforating vessels, the 
proximity to the brain stem and the exiting cranial nerves, and the surgical approaches 
necessary to access the basilar artery [3–5]. We present the case of a patient with acute 
brain stem ischemic stroke who had a fusiform basilar artery aneurysm complicated by a 
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massive subarachnoid hemorrhage. Our objective is to discuss the difficulties in the acute 
management of this disease, its potential treatments and complications. 

Case Report 

A 53-year-old man with a previous history of hypertension and obesity was admitted to our 
emergency department with sudden right hemiplegia, hemianopsia, and dysarthria within 2 h from 
symptom onset. His National Institutes of Health Stroke Scale (NIHSS) score at admission was 19, and 
he had no previous history of stroke or transient ischemic attacks. The patient’s neurological symptoms 
progressively improved during the first hour after admission, with only a right facial palsy (NIHSS 2) 
remaining. A head CT at admission showed a hyperdense basilar artery, and a CT angiography (CTA) 
confirmed a basilar fusiform aneurysm with a thrombus within the vessel and no signs of acute 
dissection (fig. 1a–c). A brain MRI showed diffusion restriction within the left mid pons (fig. 1d). He 
was treated with antiplatelets and transferred to our intensive care unit. Due to his clinical 
improvement, thrombolysis, endovascular procedures, and anticoagulation were deferred. Three days 
after admission, the patient suddenly became comatose. A head CT revealed an extensive subarachnoid 
hemorrhage in the basal cisterns and posterior fossa (Fisher grade 3; fig. 1e, f). The patient died the next 
day. 

Discussion 

Basilar artery fusiform aneurysms pose difficulties to treatment because, during the 
course of the disease, both bleeding and thrombosis can occur. In addition, bleeding may 
be a complication of a basilar artery fusiform aneurysm in patients initially presenting 
with brain ischemia, even when anticoagulation and thrombolytic treatments are not 
used, as happened in our patient [2–5]. 

Fusiform cerebral aneurysms can be divided into acute dissecting aneurysms, which 
usually cause subarachnoid hemorrhage or cerebral ischemia, and chronic fusiform or 
dolichoectatic aneurysms, which slowly enlarge with time and can be asymptomatic or 
associated with cranial nerve dysfunction, ischemic stroke, subarachnoid hemorrhage, 
pseudotumor, or hydrocephalus [6]. Although important for the treatment decision-
making, the differentiation between a dissecting and a chronic fusiform aneurysm is often 
difficult, even with advanced neuroimaging techniques [1, 4, 6]. In our patient, regardless 
of the acute presentation of an ischemic event and posterior bleeding, no signs of 
dissection were seen on the CTA or the MRI/MRA of the brain. 

More than half of large cerebral aneurysms with a diameter of 20 mm or more are 
known to have thrombi like the one seen in our patient [7]. The mortality rate of patients 
with fusiform basilar aneurysms is approximately 70% if the basilar artery has become 
occluded [8, 9]. Conversely, the occurrence of hemorrhagic events is associated with the 
degree of ectasia of the basilar artery [10]. Anticoagulation therapy at conventional doses 
seems to increase the risk of intracranial bleeding [11, 12]. The role of antiplatelet agents 
in promoting hemorrhagic strokes in such patients is less clear [10].  

The treatment of such lesions can be a dilemma, as in the case described. In patients 
with vertebrobasilar dolichoectasia, the risk of brain ischemia is clearly higher than that of 
intracranial bleeding [13–15]. Considering that the current treatment risks can exceed the 
natural risk of basilar rupture or occlusion, a better understanding of the pathophysiology 
is required to help select patients at higher risk of hemorrhagic or ischemic events for 
invasive treatments [4, 5]. 
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Fig. 1. a Noncontrast CT scan showing a hyperdense basilar artery. b CTA showing an intraluminal 
basilar thrombus. c CTA reconstruction showing a fusiform basilar aneurysm. d Brain magnetic 
diffusion-weighted resonance imaging showing an acute pontine infarction. e, f Noncontrast CT scans 
showing a diffuse subarachnoid hemorrhage (Fisher grade 3). 
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