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Intracranial Meningeal Involvement in
Churg-Strauss Syndrome

Aya M. Tokumaru, Tatsuo Obata, Shinya Kohyama, Tatsumi Kaji, Hiromi Okizuka, Kimihiro Suzuki, and
Shoichi Kusano

Summary: We describe the case of a 54-year-old woman
with a clinical diagnosis of Churg-Strauss syndrome (CSS).
The patient had a fever of unknown origin, severe head-
ache, progressing left ophthalmoplegia, and visual acuity
disturbance. MR imaging revealed diffuse and thick hy-
pointense lesions on T2-weighted images in the frontal
meninges and anterior falx cerebri with diffuse enhance-
ment. Similar lesions were also detected in the left superior
ophthalmic fissure to the cavernous sinus. Nodular lesions
in the fourth ventricle, which might have been the cause of
hydrocephalus, were hypointense on T2-weighted images.
These MR imaging findings suggested remote granuloma-
tous involvement in the meninges and choroid plexus as-
sociated with CSS. To our knowledge, remote meningeal
involvement in association with CSS has not been previ-
ously reported.

The Churg-Strauss syndrome (CSS) is character-
ized by disseminated vasculitis in patients with asthma
and consists of a constellation of symptoms, including
fever, hypereosinophilia, and multisystem involve-
ment. Characteristic histopathologic findings are ne-
crotizing arteritis or venulitis, eosinophilic infiltra-
tion, and extravascular granulomas. Few reports of
CNS involvement in cases of CSS exist in the litera-
ture. We present a case in which MR imaging re-
vealed granulomatous formation in the meninges,
choroid plexus in the fourth ventricles, and cavernous
sinus. To our knowledge, this is the first report of
meningeal and choroid plexus involvement in a pa-
tient with CSS.

Case Report
A 54-year-old woman was admitted to our hospital with a

fever of unknown origin, severe headache, progressive ophthal-
moplegia on the left, and visual acuity disturbance. She had
been examined for recurrent rhinitis and bronchial asthma at
age 48 years. At that time, laboratory studies revealed a high
erythrocyte sedimentation rate (110 mm/h) and leukocytosis
(13,800 WBC/mm3) with 23% eosinophils.

The serum level of perinuclear antineutrophil cytoplasmic
antibody (ANCA), determined by using the enzyme-linked

immunosorbent assay method, was positive at 30 enzyme-
linked immunosorbent assay units (normal, �10 enzyme-linked
immunosorbent assay units), and serum had negative findings
for the cytoplasmic type of ANCA. Chest radiography revealed
no infiltration. Bone marrow biopsy revealed normocellular
bone marrow with eosinophilia. Kidney biopsy showed vascu-
litis of the small- to medium-sized vessels with eosinophilic
infiltration; clinicopathologically, this case included all the di-
agnostic criteria for CSS proposed by the American College of
Rheumatology in 1990 (1). The elevated serum titer of perinu-
clear ANCA further supported the diagnosis (2).

MR imaging performed at 1.5 T with a Vision system (Sie-
mens, Erlangen, Germany) revealed focal thickening and en-
hancement of the anterior falx cerebri and meninges, especially
in the frontal region (Fig 1H). These thickened meninges were
hypointense on T2- (3500/120 [TR/TE]) and T1-weighted (600/
15) images. A similar lesion was also noted in the left cavernous
sinus that extended to the ipsilateral superior ophthalmic fis-
sure and temporal meninges. Nodular hypointense lesions,
which might have caused hydrocephalus, were noted in the
fourth ventricle on T2-weighted images. These showed en-
hancement on T1-weighted images.

Laboratory studies revealed leukocytosis (13,200 WBC/
mm3) without a high rate of eosinophilia. The serum level of
C-reactive protein was 5.6 mg/dL (normal, �0.5 mg/dL), and
perinuclear ANCA results were positive at 10 enzyme-linked
immunosorbent assay units. The cell count in the CSF was 38/3
without any atypia. Serum and CSF specimens did not show any
parasites, fungi, or high viral antibody titers (including anti-
human immunodeficiency virus).

On the basis of MR imaging findings and clinical history, a
diagnosis of remote granulomatous involvement of the menin-
ges and choroid plexus associated with CSS was made. Treat-
ment with steroids and immunosuppressants was instituted,
and follow-up MR imaging performed 9 months after admis-
sion revealed a marked improvement of clinical and imaging
findings.

Discussion
The patient was a 54-year-old woman with a history

of asthma and eosinophilia who presented with severe
headache, progressive ophthalmoplegia, and vision
loss. T2-weighted images depicted hypointense le-
sions that showed enhancement of the left superior
ophthalmic fissure, the cavernous sinus, and the dura
of the temporal base, which suggested that these
lesions were responsible for progressive ophthalmo-
plegia and visual acuity disturbance. Similar lesions
expanded the meninx of the frontal lobe and falx
cerebri. Nodular lesions were hypointense, and en-
hancement was observed on either side of the fourth
ventricle, consistent with the choroid plexus, which
might have produced hydrocephalus. Meningeal infil-
tration and hydrocephalus may have been the causes
of the headache that was difficult to control. Owing to
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FIG 1. MR findings in a 54-year-old
woman with CSS.

A, Axial T2-weighted image (3500/120/2
[TR/TE/excitations]) shows a hypointense
plaquelike lesion (arrows) involving dura of
the left cavernous sinus and superior oph-
thalmic fissure.

B, Axial T1-weighted image (600/15/1)
shows that the lesion (arrows) is isointense
to brain.

C, Axial contrast-enhanced T1-weighted
image (600/15/1) shows abnormal en-
hancement of the lesion (arrows) around
the left cavernous sinus and the superior
ophthalmic fissure.

D, Coronal T2-weighted image (3500/
120/2) shows hypointense nodules (small
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the clinical history of the patient, hypointensity of the
lesions on T2-weighted images, and continuing remis-
sion by treatment with steroids and immunosuppres-
sants, granulomatous meningeal and choroid plexus
involvements in CSS were most likely. Pachymenin-
gitis caused by fungal infection, sarcoidosis, and ma-
lignant lymphoma were excluded as diagnoses on the
basis of CSF cytologic and culture results and the
clinical course.

CNS system involvement has been reported to be a
complication in 6.3–27.0% of CSS cases (3–5). Many
clinical manifestations, such as disorientation, convul-
sions, and coma, have been cited. Psychiatric distur-
bances and encephalopathy in CSS are generally tran-
sient and improve with the subsiding clinical course or
are considered to be nonspecific symptoms of preter-
minal events. Cerebrovascular events have been re-
ported, with a frequency of 6.2–6.4% (3, 5). Fewer re-
ports of cerebrovascular events have been presented
with imaging or clear pathologic findings (6, 7).

Sehgal et al (3) investigated the neurologic mani-
festations of this disorder and found that cerebrovas-
cular abnormalities occurred in only three (6.4%) of
47 patients with CSS, and all three of these patients
had cerebral infarcts. Kok et al (8) reported findings
of multiple small infarctions in the subcortical white
matter in a child with CSS. Cerebral hemorrhage,
frequently resulting in death, has also been found in
patients with CSS. Fatal intraventricular and sub-
arachnoid hemorrhages have been reported in a pa-
tient with pathologically proved CSS. Liou et al (6)
reported multiple cerebral hemorrhages in both
hemispheres in a patient with CSS. The exact causes
of CSS-associated intracranial hemorrhage remain to
be elucidated, but a case of fatal intraventricular hem-
orrhage and subarachnoid hemorrhage was reported
with vasculitis that involved the choroid plexus. In
addition to vasculitis, several reports have indicated a
close relationship between hypertension and cerebral
hemorrhage in patients with CSS. Hypertension is a
common finding in association with CSS that may
reflect renal and autonomic dysfunction.

Our literature review of cases of intracranial in-
volvement in CSS yielded no reports of patients who
had granuloma in the meninx and choroid plexus; to
our knowledge, this is the first report. It has been
suggested that thorough examination of regions prox-
imal to the meninx by MR imaging, including con-
trast-enhanced imaging, may elucidate the lesion re-

sponsible for cranial neuropathy and ophthalmic
involvement, which have been considered to have
unknown causes. Granuloma also involved the cho-
roid plexus in the fourth ventricle and may have been
the cause of hydrocephalus.

Diseases with disseminated vasculitis similar to
CSS include Wegener granulomatosis and micro-
scopic polyarteritis nodosa. Meningeal involvement
was reported in 2–8% of cases of Wegener granulo-
matosis (9–11). According to Murphy et al (12), men-
ingeal enhancement was observed in 11 of 19 patients
and was not contiguous to the paranasal sinus lesion
in six patients. Autopsy reports of 104 cases of We-
gener granulomatosis, presented by Drachman (13),
showed that meningeal involvement by a necrotic and
granulomatous process was found in one case. As
described previously, patients with CSS in whom vas-
culitis developed in the choroid plexus have been
reported. These reports indicate that granuloma for-
mation in the meninx and choroid plexus in cases of
CSS is possible.

A specific clinical test for vasculitis is lacking, and
a definite diagnosis can be difficult to make in
many cases. The classification of vasculitis often is not
clear and, in the past, has been confusing. However,
ANCAs were identified as autoantibodies, and a new
classification system of vasculitis based on the pres-
ence or absence of ANCA autoantibodies has been
developed (14). Vasculitis occurs in all types of blood
vessels, including the aorta to large- and medium-
sized arteries, capillary blood vessels, and veins. Vas-
culitis has been classified on the basis of size of the
affected blood vessels as well as clinical characteris-
tics. ANCA-associated vasculitis also has been used to
classify subcategories of small- and large-vessel vas-
culitis. ANCA-associated vasculitis includes small-
vessel vasculitis, such as Wegener granulomatosis,
CSS, and microscopic polyarteritis nodosa. Large-
vessel vasculitis, such as Takayasu disease, is classified
as non–ANCA-associated vasculitis. The presence or
absence of ANCA adds specificity to the previous
classification scheme that is based on histopathologic
findings and clinical features. For CNS involvement
in Wegener granulomatosis, CSS, and microscopic
polyarteritis nodosa, the differences and consistencies
of findings should be compared as a type of ANCA-
associated vasculitis. This patient had positive find-
ings for perinuclear ANCA when she had clear respi-
ratory symptoms. Although changes in the ANCA

arrows) in the bilateral lateral recess of the fourth ventricle. Dilatation of the lateral ventricle is shown (large arrows).
E, Axial contrast-enhanced T1-weighted image (600/15/1) shows enhancing nodular lesions in the fourth ventricle, extending to

bilateral lateral recess (arrows).
F, Coronal contrast-enhanced T1-weighted image (600/15/1) shows enhancing nodular lesions (arrows) in the fourth ventricle that

extend to the bilateral lateral recess.
G, Axial T2-weighted image (3500/120/2) shows hypointense lesion (arrow) along the anterior falx cerebri.
H, Axial contrast-enhanced T1-weighted image (600/15/1) shows thickened enhancement along the anterior falx cerebri (arrow).
I, Axial contrast-enhanced T1-weighted image (600/15/1), obtained 9 months after treatment with steroids and immunosuppressants,

shows reduction of the abnormal enhancing lesions around the left cavernous sinus and superior ophthalmic fissure (arrows).
J, Axial contrast-enhanced image (600/15/1), obtained at the same time as that shown in panel I, shows nodular lesions (arrows)

smaller than those at treatment.
K, Axial contrast-enhanced image (600/15/1), obtained at the same time as those shown in panels I and J, shows a decrease in degree

of enhancement along the falx cerebri (arrow) and improvement of the hydrocephalus.
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titer were not correlated with the course of the intra-
cranial lesions in this patient, the ANCA titer was
reported to have diagnostic value and utility as an
index of disease activity, therapeutic effect, exacerba-
tion, and recurrence (15, 16). A comparison with
future images is desired.
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