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A B S T R A C T 

The basilar artery herniation into the sphenoid sinus secondary to skull base fracture is a rare condition. 

There have been few cases described worldwide. This entity carries a potential risk of basilar artery stenosis 

or occlusion, resulting in ischaemia and infarction of the brainstem and cerebellum. Images study such as 

computed tomography (CT) and MRI plays a crucial role in diagnosing this condition. We report a rare case 

that shows entrapment of the basilar artery into the sphenoid sinus, after a traumatic skull base fracture, 

without infarction of the brainstem and cerebellum, with CSF fistula. 

 

 

 

 

 

Introduction 

 

Fractures of the clivus are uncommon and usually result from high-

impact cranial injury [1]. A rare consequence of this event is herniation 

of the basilar artery into the sphenoid sinus, which carries a potential risk 

of basilar artery stenosis or occlusion, resulting in ischaemia and 

infarction of the brainstem and cerebellum. The imaging studies: 

computed tomography (CT) and MRI play a crucial role in diagnosing 

this condition. 

 

This report aims to present a rare case of traumatic skull base fracture 

with entrapment of the basilar artery into the sphenoid sinus, with CSF 

fistula, without infarction of the brainstem and cerebellum evidenced by 

CT-cisternography and MRI. 

 

 

 

Case Report 

 

A 40-year-old woman was referred to our department with a history of 

CSF rhinorrhea and severe postural headache. She related a history of 

severe head trauma with frontal bone fracture and hemorrhagic 

contusion in the frontal lobes, according to a brain CT performed at 

another institution a few years earlier. 

 

The patient underwent CT-cisternography and brain MRI. These 

imaging methods showed brain contusions sequelae (Figure 1A) and 

traumatic linear skull base fracture in the central portion of the clivus 

with direct communication between the sphenoid sinus and the 

prepontine cisterna (Figure 1B). These imaging modalities also showed 

entrapment of the basilar artery into the sphenoid sinus and CSF fistula 

(Figures 1 & 2). Despite the potential risk of occlusion or stenosis of the 

basilar artery, there were no signs of vascular injury such as ischaemic 

stroke. 
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Figure 1: CT-cisternography. A, B & C) Axial and D) Sagittal Images with bone and soft tissue windows show frontobasal contusions sequelae (orange 

arrows), clival fracture with communication between the sphenoid sinus and the prepontine cistern (white arrows) and basilar artery entering the sphenoid 

sinus (red arrows), CSF fistula (C & D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: MRI. A) Sagittal and B) Axial T2WI Images show clival fracture with stretching and entrapment of the basilar artery into the sphenoid sinus (red 

arrows) and CSF fistula (yellow arrow). There were no signs of stroke in the vertebrobasilar territory. 

 

Discussion 

 

Clivus bone fractures are uncommon and usually result from high-

impact cranial injury [1]. The majority of clivus bone fractures appear as 

linear fractures on CT and can be classified into three types: longitudinal, 

transverse and oblique [2]. Longitudinal fractures are associated with 70 

to 80% mortality secondary to vertebrobasilar and brainstem injury [3].  

 

Herniation of the vertebrobasilar vessels is rare, with only a few reported 

cases. Almost all of these patients died, and autopsy demonstrated 

occlusion or thrombosis of the trapped vessel [4]. Herniation of the 

basilar artery may be associated with clivus bone fractures. Rare cases 

have been reported in which the basilar artery becomes incarcerated 

within a fractured clivus [5-7]. Among the reported cases of clivus 

fracture associated with basilar artery entrapment, all evolved with 

brainstem and cerebellar infarction [1, 2, 4, 8]. 

 

In our case, the basilar artery herniated into the sphenoid sinus through 

a longitudinal clivus bone fracture, without infarction of the brainstem 

and cerebellum, as demonstrated in the CT and MRI images. Another 

complication associated with skull base fracture is CSF fistula. In 

previous reports, CSF fistula occurred in 7.7% of patients with fractured 

clivus [9]. Our patient presented with a history of rhinorrhea and severe 

postural headache, with CSF fistula evidenced by CT- Cisternography 

and MRI (Figures 1 & 2). 

 

The presence of CSF fistula represents a risk to the patient because it can 

be a gateway for infections in the central nervous system. Its recognition 

in imaging studies, as well as in the presence of rhinorrhea, is essential 

for the adequate management of these patients.  

 

Conclusion 

 

The entrapment of the basilar artery into the sphenoid sinus secondary 

to traumatic clivus fractures carries a potential risk of basilar artery 

stenosis or occlusion, resulting in significant morbidity and mortality, 

due to ischaemia and infarction of the brainstem and cerebellum. Despite 

the potential risk of occlusion or stenosis of the basilar artery, our patient 

surprisingly did not show any signs of ischaemic stroke. To our 
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knowledge, this is the first case in the literature showing basilar artery 

herniation into the sphenoid sinus without signs of brain infarction. 

 

The imaging studies such as computed tomography and MRI play a 

crucial role in diagnosing this condition, that although uncommon, 

require an accurate diagnosis and early intervention to avoid possible 

neurological sequelae. 
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