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Wegener Granulomatosis with Meningeal Involvement

Steven Tishler,' Todd Williamson,? Suzanne S. Mirra,> Jeffrey B. Lichtman,*’ Pedro Gismondi,” and Michael B. Kibble®

Summary: The clinical, radiographic, and neuropathologic fea-
tures of the case of a 41-year-old man with Wegener granulo-
matosis presenting with neurologic symptoms are correlated.
CT and MR scans of the head demonstrated extensive meningeal
thickening and enhancement. The importance of considering
this diagnosis, confirmed by antineutrophil cytoplasmic auto-
antibodies, is emphasized.

Index terms: Granuloma; Meninges, computed tomography;
Meninges, magnetic resonance

We report a case of Wegener granulomatosis
(WQ) with computed tomography (CT) and mag-
netic resonance (MR) imaging findings of thick,
nodular meningeal involvement.

Case Report

A 41-year-old construction worker noted the onset of
severe headaches four years prior to admission. With no
specific treatment, his headaches improved. Three years
later, he noted blurry vision in his left eye and subsequently
had a generalized tonic-clonic seizure.

Physical examination revealed a well-appearing man
with a temperature of 99.2°F and otherwise normal vital
signs. An infero-nasal field cut was present in the left eye.
Fundoscopic examination revealed pallor of the left optic
disc. Sensation to pin prick was decreased in the V1
distribution of the left trigeminal nerve.

Routine laboratory evaluation including liver and renal
function profiles, complete blood count, and urinalysis was
normal. The sedimentation rate was 54 U (normal range:
0-20 d) and the following serological tests were negative:
antinuclear antibody, rheumatoid factor, rapid plasma re-
agin, fluorescent treponemal antibody, and human immu-
nodeficiency virus. A skin test for tuberculosis was normal.
Chest roentgenograms and chest CT were negative. CT
scan of the head demonstrated an extraaxial enhancing
mass near the left cavernous sinus, thick meningeal en-
hancement, and a nonenhancing left frontal lobe hypo-
density adjacent to the thickened meninges (Figs. 1A-1C).

In addition, partial opacification of the sphenoid, ethmoid,
and both maxillary sinuses was demonstrated. There was
no bone destruction identified (Figs. 1D and 1E). MR scans
confirmed the CT findings (Fig. 2). Two biopsies were
subsequently performed.

Biopsy 1

Multiple tissue fragments were removed from the dura
overlying the left frontal cortex. Microscopic examination
revealed numerous necrotizing granulomas composed of a
rim of palisading histiocytes and giant cells with central
necrosis. Multiple foci of lymphoplasmacytic infiltrates
were also present. A battery of special stains for acid-fast
bacilli, fungi, bacteria, and spirochetes were all negative.
Similarly, electron microscopic examination failed to reveal
any microorganisms.

The patient was discharged on antituberculous medica-
tion (as a therapeutic trial, in view of necrotizing.granu-
lomas on biopsy) and on phenytoin. He developed progres-
sive generalized fatigue, nausea, and vomiting, and contin-
ued to have seizures. Two months after his initial admission,
a second brain biopsy was performed with similar results.

Biopsy 2 (3 months later)

Tissue was received from the dura as well as the under-
lying frontal cortex. Microscopic examination again re-
vealed numerous necrotizing granulomas with scattered
multinucleated giant cells at their periphery and lympho-
plasmacytic inflammation involving the dura. Foreign body
granulomata surrounding suture material were also noted,
reflecting the previous surgery at this site. In addition, a
fragment of cerebral cortex showed striking changes: the
pia-arachnoid was thickened and fibrotic with numerous
granulomata, often surrounding and involving blood ves-
sels, along with sheets of lymphocytes in the subarachnoid
space. The underlying cortex showed lymphocytic inflam-
mation in vessel walls as well as reactive astrocytosis.
Again, a battery of special stains and electron microscopy
failed to reveal any microorganisms.
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Fig. 1. A-E, Axial and coronal CT images obtained immediately following intravenous contrast. F, Axial contrast-enhanced CT

image obtained after a 16-month interval, following therapy.

A, Enhancing mass lateral to left cavernous sinus, contiguous with meninges, extending along medial left temporal lobe and inferior

left frontal lobe (arrows).

B, Enhancement of optic chiasm (straight arrow). Nonenhancing deep left frontal lobe hypodensity (curved arrow).
C, Thick, nodular meningeal enhancement adjacent to left frontal lobe, extending along the anterior falx (arrows). There is mass

effect upon the left frontal horn.

D, Partial opacification of the sphenoid sinus (arrow). The sphenoid roof is intact.
E, Nodular opacification of right maxillary sinus. Bilateral partial ethmoid opacification.
F, Partial resolution of enhancing thickened meninges, following therapy (arrows). There was similar partial resolution at all other

levels.

At the time of the second biopsy, a neutrophil cyto-
plasmic antibody test was positive at 1:80 with a cyto-
plasmic pattern; a diagnosis of WG was made. The patient
refused to permit a biopsy of his maxillary sinuses.

The patient was treated with 125 mg cyclophosphamide
by mouth daily, with improvement of all symptoms and
marked resolution of the lesions on CT scan (Fig. 1F).
Serum creatinine, urinalysis, and chest roentgenograms
subsequently have remained normal.

Discussion

WG is a rare disorder of unknown etiology
characterized by acute necrotizing granulomata

of the nose, sinuses, and lung, multifocal necro-
tizing vasculitis affecting the small arteries and
veins of the respiratory tract and other sites, and
focal or diffuse glomulonephritis (1). Although the
paranasal sinuses, lungs, and kidneys are most
commonly affected, many other organs can be
involved. Presentation with only neurologic signs
and symptoms is infrequent but has been de-
scribed by several authors. In a review of 104
cases, Drachman described three nervous system
presentations of this disorder (2): 1) necrotizing
vasculitis involving the cerebral, spinal, and radic-
ular vasculature (28% of total cases); 2) contig-
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Fig. 2. A-D, Axial and coronal T1-weighted MR images (800/20/1 (repetition time/echo time/excitations)) following administration
of gadolinium-DTPA. E, Unenhanced axial T2-weighted MR image (2000/80/2).

A, Lobulated, enhancing extraaxial mass lateral to the left cavernous sinus with meningeal enhancement extending around the left
temporal lobe (straight arrows). Ethmoid sinus enhancement (curved arrow).

B, Bilateral meningeal enhancement (arrows). Mass effect on the left frontal horn. Small area of increased signal in right frontal sinus

(curved arrow).

C, Thick left frontoparietal meningeal enhancement with effacement of underlying brain (arrows).
D, Enhancing extraaxial mass adjacent to the left cavernous sinus with thick meningeal enhancement extending over the left
convexity (straight arrows). Abnormal signal in left lateral extension of the sphenoid sinus and right inferior sphenoid sinus (curved

arrows).

E, Thickened meninges displaying predominantly high signal intensity (straight arrows) but also some areas of intermediate and low
signal intensity (open curved arrows). High signal intensity in left frontal lobe (curved arrow) and in frontal sinus (open straight arrow).

uous extension from extravascular granulomas in
the paranasal sinuses, nasal cavities, or orbits
(26%); and 3) primary necrotizing granulomas in
the skull, meninges, cranial nerves, or brain (4%).
Fauci and coworkers followed 85 patients with
WG over a 21-year period (3). Men were affected
more than women in a ratio of approximately
3:2, the mean age at onset of disease was 40.6

years, and the most common presentations were
related to the sinuses or lungs. After evaluation,
all patients were found to have involvement of
the upper and/or lower respiratory tract. Al-
though involvement of the kidneys occurred in
85%, renal failure was the presenting illness in
only 11% of cases. In Fauci et al's report, neu-
rologic involvement was present in 22% as com-
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pared with 54% of the cases reviewed by Drach-
man. This difference probably reflects more dis-
ease prior to the introduction of effective
treatment in Drachman’s series (2).

The most common neurologic manifestation in
Fauci et al’s patients was mononeuritis multiplex
(3). Central nervous system involvement most
often took the form of cranial nerve palsies with
the seventh nerve being affected most often (3).
Multiple other neurologic presentations have been
described including diabetes insipidus, subacute
meningitis, syncope, and large vessel occlusion
resulting in infarction (3-5).

The laboratory evaluation in WG frequently
reveals anemia, an elevated sedimentation rate,
and negative antinuclear antibody and lupus
erythematosus preparations (3). Antineutrophil
cytoplasmic autoantibodies (ANCA) have been
shown to be very helpful in making the diagnosis.
These antibodies were first reported in 1982 in
association with necrotizing glomerulonephritis
(6). Since then, ANCA have been associated with
systemic vasculitis, polyarteritis nodosa, and
crescentic glomerulonephritis (7). Two patterns
of immunofluorescence have been described: per-
inuclear (P-ANCA), which may in some cases
show affinity for myeloperoxidase, and diffuse
cytoplasmic (C-ANCA), which may have affinity
for proteinase 3 (8). Nolle and coworkers (9)
studied 277 patients with active WG along with
1657 controls and found that, by immunofluores-
cence, C-ANCA has a sensitivity of 67% and a
specificity of 99%. The sensitivity was 96% in
patients with active generalized disease and 41%
for patients in full remission after active general-
ized disease. Thus, disease activity may be fol-
lowed with C-ANCA (9) and may, in fact, play a
role in its pathogenesis by stimulating leukocytes
and leading to inflammation and necrosis. Speeks
and colleagues arrived at similar conclusions,
using a large control group including patients
with sarcoidosis, malignancies, non-Wegener vas-
culitis, and other rheumatologic disease (10).

The radiographic findings of paranasal involve-
ment in WG are nonspecific. Mucoperiosteal
thickening and destruction of sinus walls or the
nasal septum may be present (11). Imaging stud-
ies in the present case do not reveal contiguous
invasion of the skull base from paranasal disease,
although the basilar involvement is in close prox-
imity to the sphenoid sinus. It is postulated that
these necrotizing granulomata represent primary
involvement of the brain.
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Meningeal enhancement (CT or MR) may be
associated with neoplastic or inflammatory dis-
eases. Infectious meningitis generally results in a
diffuse linear pattern of enhancement. A thick
nodular pattern, as seen in this case, is more
often associated with meningeal tumor (particu-
larly lymphoma or metastatic disease) or nonin-
fectious inflammatory disease (particularly sar-
coidosis) (12); the thick pattern of meningeal
involvement of these entities may be indistin-
guishable from that seen with this case of WG
(13). Rarer entities that may display a thick nod-
ular pattern include hypertrophic cranial pachy-
meningitis (14) and Erdheim-Chester disease
(lipid granulomatosis). This latter entity favors a
parasagittal location and may display prolonged
enhancement with gadolinium-DTPA (up to 6
days) (15).

In general, the use of T1-weighted images with
gadolinium-DTPA improves the detection of
meningeal involvement as compared with unenh-
anced T2-weighted images (the high signal of
cerebrospinal fluid with unenhanced T2 weighting
may obscure a similarly high signal from abnor-
mal meninges) (16). This case of WG follows
these generalizations, as the abnormal meninges
display predominantly high signal intensity on the
T2-weighted images (Fig. 2E), and the abnormal
meninges are much better distinguished on the
enhanced T1-weighted images.

Although primary central nervous system in-
volvement by WG is rare, the success of cyclo-
phosphamide in treating this potentially devastat-
ing disease (3) has heightened the importance of
its recognition. In the appropriate clinical setting,
WG should be considered in the differential di-
agnosis of meningeal enhancement or of a mass
lesion in the central nervous system. However,
the constellation of clinical symptoms and imag-
ing patterns described in this case is not specific
for the diagnosis of WG.
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