
Case Report
Fulminant Vasculitis Associated with Extracranial Dissections and Occlusion,

Ischemic Strokes, and Aneurysm Rupture: Case Report and Review of the Literature
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-BACKGROUND: Central nervous system vasculitis has multiple presentations,
including stroke, seizures, cranial nerve palsies, and encephalopathy.

-CASE DESCRIPTION: We present the case of an unresponsive 45-year-old
woman with vasculitis associated with fulminant intracranial vessel dissection
and occlusion with ischemic strokes and subarachnoid hemorrhage secondary to
aneurysm rupture. Imaging studies demonstrated both ischemic and hemorrhagic
strokes. She had a ruptured right internal carotid artery dorsal variant aneurysm,
right vertebral artery dissection with occlusion and posterior inferior cerebellar
artery infarct, left vertebral artery dissection, and severe vasculitis involving
intracranial and extracranial vessels. She initially was treated for her vasculitis
with high-dose steroids followed by clip wrapping of the dorsal variant aneurysm.
Unfortunately, her surgery was complicated by intraprocedural rupture, and the
patient died during her hospitalization.

-CONCLUSIONS: Fulminant central nervous system vasculitis can occur with
critical vascular anomalies that require emergent intervention and should be
part of the differential diagnosis of patients presenting with these multiple
vascular pathologies.
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INTRODUCTION

Central nervous system (CNS) vasculitides
of either primary or secondary etiology
are rare conditions with an incidence of
1e2 per million.1,2 Conversely, systemic
vasculitis is a more common condition
with an estimated incidence of 39 per
million.1 CNS vasculitis generally presents
in patients older than 50 years of age.
CNS damage from primary vasculitis may

be immune complexemediated, antibody-
mediated, or antineutrophil cytoplasmic
antibodyerelated.1 Histopathologically,
these are recognized by fibrinoid necrosis
of the vessel characterized by inflammatory
infiltrates within the vessel wall leading to
destructive changes. These changes
ultimately can lead to vessel occlusion and
even infarction with corresponding clinical
signs and symptoms. We present an
unusual case of a 45-year-old patient with a
fulminant presentation of primary idio-
pathic CNS vasculitis associated with vessel
dissections with ischemic strokes and
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simultaneous rupture of a dorsal variant
internal carotid artery (ICA) aneurysm.
CASE REPORT

A 45-year-old woman was found unre-
sponsive by her family; she had been seen
by her family the previous day in her usual
state of good health. She was taken
emergently to an outside hospital, intu-
bated for airway protection, and trans-
ferred to our facility for further evaluation
and treatment. On arrival, the patient had
a Glasgow Coma Scale score of 6T
(E1, V1T, M4).
Initial computed tomography and

computed tomography angiography (CTA)
of the head demonstrated several severe
vascular abnormalities: intraparenchymal
hemorrhage involving the right basal gan-
glion, subarachnoid hemorrhage involving
the basilar cistern, and intraventricular
hemorrhage involving the right lateral
ventricle (Figure 1). In addition, there
were right posterior inferior cerebellar
and left posterior cerebral artery territory
infarctions, a right vertebral artery
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dissection with occlusion of the V3
segment, a 4-mm dorsal variant right ICA
aneurysm, and diffuse segmental narrowing
in multiple cerebral vascular territories
(Figure 1). CTA imaging of the neck also
showed segmental narrowing of the right
vertebral artery, with occlusion at the C2
transverse foramen, and a left vertebral
artery dissection of the V2 segment (not
shown).
The patient underwent an emergent

placement of an external ventricular
drain. A formal diagnostic cerebral
angiogram confirmed the findings of the
CTA and further documented extensive
multisegmental narrowing of both the
internal and the external carotid artery
branches (Figure 2).
The patient initially underwent emergent

suboccipital craniectomy to address the
concerns for posterior fossa compression
from the large right cerebellar hemispheric
stroke. A complete vasculitis work-up
was started with the institution of high-
dose steroid therapy; however, the
hematologic and cerebrospinal vasculitis
work-up—including toxicology, human
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Figure 1. (A and B) Axial computed tomography (CT) of the head demonstrating right basal ganglia
intraparenchymal hemorrhage with intraventricular dissection and left posterior cerebral artery
infarct. (C) Axial head CT demonstrating right cerebellar hemisphere infarct. (D) Computed
tomography angiography of the head demonstrating right V4 occlusion (arrow).
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immunodeficiency virus, and hepatitis
screening; auto-antibody testing for anti-
nuclear antibody, extractable nuclear
antigen, anti-neutrophil cytoplasmic anti-
body, and anti-Ro and anti-La antibodies;
cerebrospinal fluid Gram stain and culture,
angiotensin-converting enzyme testing,
and herpes simplex virus polymerase chain
reaction; and fungal culture and listeria
antibodies cerebrospinal fluid testing—did
not provide any positive results. No biopsy
material was obtained during the surgery.
Despite the negative laboratory results, the
imaging and the clinical picture remained
convincing for vasculitis. Because of the
severe vasculitis affecting the intracranial
circulation, definitive treatment for the
cerebral aneurysm initially was deferred.
1.E2 www.SCIENCEDIRECT.com
A repeat cerebral angiogram 3 days later
demonstrated marked improvement of the
vasculitis after treatment with high-dose
steroids (Figure 3). Given the significant
improvement in vessel caliber, plans
were made to proceed with treatment of
the ruptured aneurysm. The patient was
deemed to be a poor candidate for
endovascular treatment of the aneurysm.
The angiomorphology of the aneurysm
and the wide neck suggested that the
patient would likely require stent-assisted
coil embolization or treatment with a
flow-diverting stent; however, the patient
also presented with an active gastrointes-
tinal hemorrhage that required treatment
with a proton pump inhibitor infusion.
Thus, the patient was not a good
WORLD NEUROSURGERY, http://
candidate for dual antiplatelet medica-
tions. After discussion of the treatment
options with the family, we elected to
proceed to surgery for clip-wrapping of the
ruptured dorsal variant aneurysm.
At the time of surgery, the aneurysm

was found to be extremely friable. The
procedure was complicated by rupture of
the aneurysm with avulsion of the aneu-
rysm at the neck while we obtained prox-
imal control of the ICA. Ultimately,
despite emergent primary microsurgical
repair of the parent vessel with clip-
wrapping support, the involved supra-
clinoid ICA thrombosed. On indocyanine
green videoangiography, however, there
appeared to be sufficient collateral flow
across the anterior communicating artery
to the middle cerebral artery.
After surgery, the patient’s neurologic

examination remained poor. The patient
developed a new right cerebral hemi-
sphere infarct and despite maximal med-
ical therapy, she progressed to brain
herniation. After discussions with the
family, care was withdrawn, and the
patient died shortly thereafter. A post-
mortem study was not performed on this
patient.
DISCUSSION

CNS vasculitis is a rare condition with
an extensive differential diagnosis that
includes Moyamoya syndrome, septic
embolieassociated angiitis, sympathomi-
metic drug overdose, Sneddon syndrome,
reversible posterior leukoencephalopathy
syndrome, Degos disease, MELAS (i.e.,
mitochondrial encephalomyopathy, lactic
acidosis, and stroke-like episodes), malig-
nant intravascular lymphomatosis, amyloid
angiopathy, lipohyalinosis, Fabry disease,
and pseudoxanthoma elasticum.2-4 Angi-
ography plays a critical role in the diagnosis
of CNS vasculitis,1,5 but as a radiographic
intervention, it does not provide informa-
tion to suggest whether the changes seen
represent primary or secondary vasculitis
or even a nonvasculitic case of segmental
arteriopathy. Confirmation generally re-
quires a brain biopsy, which was not per-
formed in our case.5

Alhalabi and Moore5 retrospectively
reviewed the cases of 19 patients
with CNS vasculitis and described
angiographic changes to the vessel and
responses to treatment. The authors
dx.doi.org/10.1016/j.wneu.2016.04.049
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Figure 2. Diagnostic cerebral angiograms demonstrating multifocal segmental narrowing involving
the (A) supraclinoid internal carotid artery (ICA), anterior cerebral artery, and middle cerebral artery
branches and the right ICA dorsal variant aneurysm (arrow); (B) right external carotid artery
branches; (C) left supraclinoid ICA, anterior cerebral artery, and middle cerebral artery branches; and
(D) basilar and left posterior cerebral artery.
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suggested that angiography is a useful guide
for determining the duration of therapy.
Angiographic findings of vasculitis
included segmental, irregular, or smooth
contoured narrowing; occlusion of small-
Figure 3. Cerebral angiogram demonstratin
improvement in the (A) right ICA branches
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or medium-sized vessels; beading of the
artery; and/or early venous filling. Angio-
graphic changes after initiation of therapy
(with cyclophosphamide and prednisone)
also were documented. Four patients had
g significant
, (B) right external

carotid artery branches, and
cerebral artery after high-do
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normalization, 8 had improvement, and 5
demonstrated stabilization of angiographic
findings. Eleven patients with early initia-
tion of treatment demonstrated a return to a
normal angiographic appearance in the
previously stenotic areas. In contrast, 3 pa-
tients described in another report who were
treated after 12 months of symptoms
demonstrated either persistent or pro-
gressing stenosis.5 Early in the course of the
disease, stenotic changes can be partially or
completely reversible, which we noted in
our case after a 3-day course of high-dose
steroids. Over time, however, these areas
of stenosis become fixed as a result of
scarring. In these late stages, continuation
of immunosuppressive therapy generally is
not recommended unless the patient expe-
riences new or worsening lesions.5

Aneurysm formation in patientswith CNS
vasculitis is generally rare (Table 1)3,6-15 but
has been described in Behçet disease.6

Although 8 cases have been described in
the literature, only one was attributed to
the vasculitis, and in that case both
aneurysm and vasculitis resolved with
steroid treatment. Aneurysm formation
also has been documented in system lupus
erythematosus (SLE)einduced vasculitis.
About 1% of the patients with SLE can
present with aneurysm-related subarach-
noid hemorrhage.3,7 These patients have a
worse prognosis, higher mortality, and a
greater Hunt and Hess grade.3,5,7-12,16-19 One
reported patient with SLE and aneurysm-
related subarachnoid hemorrhage pre-
sented with rapidly progressive increase in
size of the intracranial aneurysm with sub-
sequent rerupture.3
(C) basilar artery and left posterior
se steroid treatment.
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Table 1. Overview of Published Literature

Author
Number of
Patients

Cause of
Vasculitis Aneurysm Location Ruptured? Vasculitis Treatment Aneurysm Treatment Mortality

Graffeo et al., 20153 1 SLE Acomm Steroids Embolization No

Khatibi et al., 201515 1 PAPA syndrome PCA Yes Steroids Embolization No

Saraf et al., 201313 1 Tb MCA Yes Tb treatment Embolization No

Owada et al., 200912 2 SLE e e e e e

Baizabal Carvello
et al., 20077

10 SLE e e e e e

Ho et al., 200414 1 Aspergillosis SCA Yes Amphotericin B e Yes

Naksau et al., 20016 1 Behçet disease Bilateral MCA No Steroids Surgical No

Kitagawa et al., 19908 3 SLE Acomm �2, MCA Yes e e e

Asai et al., 19899 1 SLE Bilateral Pcomm, Acomm,
MCA, BA

Yes e Surgical Yes

Hashimoto et al., 198610 2 SLE BA, Acomm Yes e Surgical e

Kelley et al., 198011 1 SLE Pcomm Yes Steroids e Yes

e indicates data not available.
SLE, systemic lupus erythematosus; Acomm, anterior communicating artery; PAPA, pyogenic arthritis, pyoderma gangrenosum, and acne; PCA, posterior cerebral artery; Tb, tuberculosis; MCA,

middle cerebral artery, SCA, superior cerebellar artery; Pcomm, posterior communicating artery; BA, basilar artery.
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Rarely, tuberculosis and CNS asper-
gillosis have been implicated in vascu-
litis leading to aneurysm formation with
subsequent rupture (Table 1).13,14

Khatibi et al.15 described the case of a
young patient with pyogenic arthritis,
pyoderma gangrenosum, and acne
(i.e., PAPA) syndrome who presented
with a thunderclap headache. Imaging
demonstrated a dissecting aneurysm
of the posterior cerebral artery, which
was managed via endovascular coil
embolization.
Treatment for CNS vasculitis relies pri-

marily on immunosuppression. An in-
duction regimen of 9e12 weeks of high-
dose steroids, such as intravenous meth-
ylprednisolone and cyclophosphamide
followed by oral prednisolone with weekly
tapering of the dose, is recommended.
This suppressive regimen is continued for
a further 10 months with steroids and
azathioprine or methotrexate.1

Our case is unique because of the
fulminant presentation of the vasculitis
in conjunction with the development
of multiple dissections, the presence
of a ruptured dorsal variant ICA aneu-
rysm, and the angiographic response to
immunosuppressive treatment, which in
combination has not been described
previously.
1.E4 www.SCIENCEDIRECT.com
CONCLUSIONS

CNS vasculitis is a rare condition that can
have a myriad of clinical presentations.
Fulminant presentation in combination
with arterial dissections and thrombosis
and aneurysm rupture is rare. CNS
vasculitis should be a part of the differ-
ential diagnosis of individuals presenting
with these multiple vascular pathologies.
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