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Abstract

A 35-year-old male presented with basilar artery vasculitis secondary to sphenoid sinusitis manifesting
as rapidly deteriorating symptoms including consciousness disturbance and right hemiparesis. Com-
puted tomography (CT) on admission showed sphenoid sinusitis without intracranial lesion. Emergen-
cy angiography demonstrated basilar artery stenosis. The neurological deterioration was considered to
be caused by ischemia of the perforating arteries branching from the stenotic portion of the basilar ar-
tery. The patient was treated with urokinase infusion through a microcatheter just proximal to the ste-
nosis 3 hours after the onset of the symptoms. His consciousness level and right hemiparesis markedly
improved immediately after the procedure. Magnetic resonance (MR) imaging on day 5 revealed that ex-
tension of the sphenoid sinusitis into the prepontine cistern had formed an abscess which was attached
to the clivus. The basilar artery was embedded in the abscess at the angiographic stenosis. Cerebrospi-
nal fluid (CSF) analysis showed white blood cell count of 601/mm3 with 82% neutrophils, 89.2 mg/dl
protein, and 31 mg/dl glucose. No causative organism in the CSF could be identified by smear or cul-
ture. Early MR imaging and CSF examination are recommended when patients present with both
ischemic symptoms involving the basilar artery and opacification of the sphenoid sinus on CT to identi-
fy basilar artery vasculitis secondary to sphenoid sinusitis.
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Introduction

Cerebral vasculitis is a rare complication of
sphenoid sinusitis.2,7,8,12,16,17) Most of the reported
cases of vasculitis secondary to sphenoid sinusitis
were associated with cavernous carotid artery
aneurysms.2,12,16,17) Cerebral ischemic complications
of sphenoid sinusitis have occurred in only a few
cases.7,8) Furthermore, angiographic changes in the
cerebral arteries causing ischemia have never been
detected. We present a case of vasculitis secondary
to sphenoid sinusitis with angiographically demon-
strated basilar artery stenosis.

Case Report

A 35-year-old male presented with progressive con-
sciousness impairment and right hemiparesis fol-

lowed by fever and mild occipitalgia presenting for 2
days. He had a 3-year history of nasal discharge. On
admission, the patient was lethargic with left
abducens nerve palsy, severe right hemiparesis, left
ataxia, and no sign of meningismus. Computed
tomography (CT) revealed sphenoid sinusitis with
opacification, but no intracranial lesion (Fig. 1A).
CT found no bony defect of the clivus (Fig. 1B).
Emergency angiography showed stenosis in the mid-
dle portion of the basilar artery (Fig. 2).

A microcatheter was introduced into the basilar
artery just proximal to the stenosis via a trans-
femoral approach and urokinase (300,000 U) was in-
fused 3 hours after the onset of the symptoms.
Although post-treatment angiography showed no ap-
parent change in the basilar artery stenosis, the
patient became alert and almost completely recov-
ered from right hemiparesis immediately after the
procedure with residual left abducens nerve palsy
and left ataxia. The patient was treated with fos-
fomycin for persistent mild fever considered to be
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Fig. 1 A: Computed tomography scans on admis-
sion showing opacification of both the left
sphenoid sinus (double arrow) and part of
the frontal sinus (arrow). No intracranial
abnormality is demonstrated especially
around the basilar artery (arrowhead). B:
Computed tomography scans showing no
bony defect of the clivus.

Fig. 2 Anteroposterior (left) and lateral (right) left
vertebral angiograms revealing an eccentric
stenosis at the middle portion of the basilar
artery (arrow).

Fig. 3 Axial T1-weighted magnetic resonance im-
ages with gadolinium on day 5 showing
(left) an enhanced mass attached to the cli-
vus in the prepontine cistern and embedding
the basilar artery, with partial opacification
of the left sphenoid sinus, and (right) a
hypointense area consistent with ischemic
infarction in the left pons.
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caused by the sinusitis. Magnetic resonance (MR)
imaging on day 5 revealed an enhanced mass sur-
rounding the basilar artery at the angiographic ste-
nosis in the prepontine cistern (Fig. 3). The mass
was attached to the clivus, and the adjacent sphe-
noid sinus was also enhanced. There was an infarc-
tion in the left pons. Lumbar puncture found an
opening pressure of 180 mmH2O. Cerebrospinal
fluid (CSF) analysis showed white blood cell count
of 601/mm3 with 82% neutrophils, 89.2 mg/dl pro-
tein, and 31 mg/dl glucose. No causative organism in
the CSF could be identified by smear or culture.

Continued improvement was observed during
treatment with cefoperazone/sulbactam. Follow-up
CT at 6 weeks revealed complete disappearance of

the opacified sphenoid sinus. The patient's left abdu-
cens nerve palsy and left ataxia resolved by 8 weeks
after the onset of the symptoms. The mass surround-
ing the basilar artery was still present in the prepon-
tine cistern but MR imaging 6 months after the onset
showed remarkable decrease in size (Fig. 4). The
patient, who returned to work, was also followed up
by the otolaryngologist for sphenoid sinusitis.
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Fig. 4 Axial T1-weighted magnetic resonance im-
ages with gadolinium 6 months after the on-
set showing the remarkably decreased mass
surrounding the basilar artery.
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Discussion

Meningitis is frequently found in patients with sphe-
noid sinusitis,3,6) and cerebral ischemia is a common
complication of bacterial meningitis.4,5,9–11,14,15) A
review of sphenoid sinusitis found that six of 15
patients with acute infection presented with menin-
gitis.6) Angiography showed vascular involvement in
nine (33%) of 27 patients with bacterial meningitis
presenting with complicated symptoms.14) Trans-
cranial Doppler sonography demonstrated sig-
nificantly increased flow velocities in 23 (56%) of 41
patients with bacterial meningitis.4) Hemodynamic
disturbances associated with bacterial meningitis
are less frequent and less severe in the posterior cir-
culation than in the anterior circulation.11)

In our case, CT showed sphenoid sinusitis at
admission. However, the marked improvement of
neurological deficits immediately after urokinase
infusion without apparent meningeal sign initially
obscured the correct diagnosis of basilar artery vas-
culitis until MR imaging demonstrated the mass em-
bedding the basilar artery. No causative organism
was identified in this case, but MR imaging indicat-
ed the pathogenesis of the initial neurological distur-
bance. Direct spread of infection through venous
channels, osteomyelitic foci, or deficiencies in the
sphenoid sinus wall into the adjacent prepontine
cistern is likely to lead to mass formation,1,3) which
may cause basilar artery stenosis and compromise
perfusion through the perforating arteries. The ab-
sence of CT evidence of destruction of the clivus ap-
peared to exclude deficiencies in the sphenoid sinus
wall. The mass in the prepontine cistern was most

likely an abscess based on the inflammatory findings
in the CSF. Although our patient recovered com-
pletely, the correct diagnosis of meningitis and vas-
culitis should have been made in the early stage
because the prognosis for sphenoid sinusitis with
intracranial complications is poor.3,6) Needle aspira-
tion or open drainage of the sphenoid sinus is neces-
sary if sinusitis does not respond to appropriate
antibiotic therapy.3,6,8) Early MR imaging and CSF
examination are highly recommended when ische-
mic symptoms involving the basilar artery and
opacification of the sphenoid sinus on CT are both
present.

Our patient showed marked improvement of both
progressive consciousness disturbance and right
hemiparesis just after intra-arterial local infusion of
urokinase. His consciousness disturbance and
hemiparesis were attributed to brainstem ischemia,
whereas the left abducens nerve palsy persisting af-
ter the procedure was considered to be caused by
either brainstem ischemia or inflammation of the
nerve over the clivus. Pontine infarction was previ-
ously found as an early manifestation of bacterial
meningitis, and organizing thrombi were identified
occluding the perforating branches of the basilar ar-
tery at autopsy.13) We could not verify the presence
of thrombi in the perforating arteries in our case.
Vascular spasm caused by reaction in the vascular
wall to the inflammatory response might have
caused the ischemic symptoms. Therefore, the ac-
tion of the urokinase infusion in the improvement of
our case could not be determined. Recanalization of
the perforating arteries18,19) induced by local intra-
arterial infusion of urokinase may have induced the
marked improvement of neurological impairment,
but the simultaneous fluid resuscitation may also
have been responsible. Further investigations are re-
quired to clarify the efficacy and safety of intra-
arterial thrombolytic therapy for acute ischemia
without major artery occlusion.
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