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Abstract

We report a rare case of hypertrophic pachymeningitis (HP) and cerebral venous thrombosis
associated with proteinase-3-antineutrophil cytoplasmic antibody (PR3-ANCA)-positive gran-
ulomatosis with polyangiitis (GPA). A 58-year-old male developed left headache after exuda-
tive otitis media. The laboratory data were positive for PR3-ANCA. Brain magnetic resonance
imaging revealed bilateral paranasal sinusitis, left frontal lobe edema, and a thick dura mater
with abnormal enhancement in the frontotemporal lobe. Magnetic resonance venography de-
tected stenosis of the superior sagittal sinus. The patient was successfully treated with gluco-
corticoid, cyclophosphamide, and apixaban. Contrast neuroimaging should be performed for
patients who present with unexplained headache, especially with middle ear and paranasal
inflammation. These symptoms should be considered as GPA-related HP and cerebral venous

thrombosis. © 2019 The Author(s)
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Introduction

Granulomatosis with polyangiitis (GPA), formerly known as Wegener’s granulomatosis,
is characterized by necrotizing granulomatous inflammation, usually involving the upper and
lower respiratory tracts with nodules, pulmonary capillaritis with alveolar hemorrhage, and
necrotizing glomerulonephritis [1-3]. Central nervous system involvement was reported in
7-11% of patients with GPA [1-3]. Hypertrophic pachymeningitis (HP) presents various neu-
rological symptoms due to focal or diffuse thickening of the dura mater. HP is an important
neurologic complication of GPA [4-7]. Recent reports revealed an association between HP and
cerebral venous thrombosis [8-10]. However, HP and cerebral venous thrombosis associated
with proteinase-3-antineutrophil cytoplasmic antibody (PR3-ANCA)-positive GPA has not
been previously reported. Here, we report a case of HP and cerebral venous thrombosis asso-
ciated with PR3-ANCA-positive GPA.

Case Report

A 58-year-old male had developed exudative otitis media 2 months prior to his admission.
He had had pain in the left maxillary third molar, which had been gradually progressing over
1 month. The symptoms had developed on the left side of the head 1 week prior to his admis-
sion. On admission, his temperature was 36.9°C. Physical examination showed normal find-
ings. Neurological examination revealed paresthesia and pain in his left face and head. His
motor function was intact. All deep tendon reflexes were normal. Bilateral Babinski reflexes
were absent.

Laboratory tests showed a white blood cell count of 6,100/puL and a C-reactive protein
level of 9.45 mg/dL, with an erythrocyte sedimentation rate of 134 mm. The serum procalci-
tonin and B-D-glucan levels were normal (procalcitonin: 0.04 ng/mL; 3-D-glucan: 8.5 pg/mL).
The serum PR3-ANCA level was elevated to 84.8 U/mL. Other autoimmune markers, such as
antinuclear antibody, anti-DNA antibody, rheumatoid factor, myeloperoxidase-antineutrophil
cytoplasmic antibody (MPO-ANCA), and anti-cyclic citrullinated peptide, were unremarkable.
Urine examination showed no proteinuria. Cerebrospinal fluid analysis showed normocytosis
with an increased protein concentration of 82 mg/dL. A cerebrospinal fluid culture was neg-
ative.

Brain magnetic resonance imaging revealed bilateral paranasal sinusitis on the T2-
weighted image, left frontal lobe edema on fluid-attenuated inversion recovery (FLAIR)
imaging, and a thick dura mater with abnormal enhancement in the frontotemporal lobe (Fig.
la-c, arrows). Magnetic resonance venography detected stenosis of the superior sagittal sinus
(Fig. 1d, arrow).

The patient was diagnosed as having GPA associated with HP and cerebral venous throm-
bosis. He was treated with 3 courses of intravenous methylprednisolone (1,000 mg/day for 3
days) and 10 mg/day apixaban. He was followed by daily prednisolone (30 mg) and cyclo-
phosphamide (50 mg). His C-reactive protein level had normalized by 25 days after admission.
The bilateral paranasal sinusitis on T2-weighted imaging, left frontal lobe edema on fluid-
attenuated inversion recovery imaging, diffuse enhancement of the dura matter in the fronto-
temporal lobe, and stenosis of the superior sagittal sinus had improved by 30 days after ad-
mission (Fig. 1e-h, arrow). His symptoms had disappeared by 33 days after admission. Upon
discharge, 34 days after admission, the dose of prednisolone was tapered.
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Discussion

We have reported a case of GPA associated with HP and cerebral venous thrombosis.
Among patients with GPA-related HP, linear thickening of the falx and tentorium is the most
common finding [4, 7]. Our case interestingly showed convexity of the frontotemporal lobe.
Among HP cases, the most common cause is ANCA-related HP (34%), of which 69% are posi-
tive for MPO-ANCA and 31% are positive for PR3-ANCA [11]. Recent reports have revealed
that HP associated with idiopathy, MPO-ANCA, cancer, or inflammatory bowel disease results
in cerebral venous thrombosis [8-10, 12]. The fibrosing inflammation within the dura matter
encased the sinuses, resulting in their progressive occlusion. HP and cerebral venous throm-
bosis associated with PR3-ANCA-positive GPA has not been previously reported.

In patients with GPA with central nervous system involvement, early use of immunosup-
pressants in combination with glucocorticoid is more effective than glucocorticoid monother-
apy [8]. The approach to treatment of cerebral venous sinus thrombosis includes anticoagu-
lation (intravenous heparin or subcutaneous low-molecular-weight heparin). In our patient,
the use of direct oral anticoagulants to treat venous thrombosis associated with HP is novel.

Patients with GPA and HP have a lower incidence of systemic manifestations such as pul-
monary and renal involvement [7]. This leads to a significant delay in diagnosis. Headache is
a major symptom of GPA-related HP [7]. Our patient had left headache with exudative otitis
media and paranasal sinusitis. However, it is difficult to distinguish GPA-related HP from other
primary or secondary headaches. Contrast magnetic resonance imaging is useful in differen-
tial diagnosis of GPA-related HP. Our case indicates that contrast neuroimaging should be per-
formed for patients who present with unexplained headache, especially in cases with middle
ear and paranasal inflammation.
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Fig. 1. a Axial T2-weighted image showing bilateral paranasal sinusitis (arrows). b Axial fluid-attenuated
inversion recovery (FLAIR) image showing left frontal lobe edema (arrows). c Axial T1-weighted contrast-
enhanced image showing diffuse enhancement of the dura mater in the frontotemporal lobe (arrows).
d Magnetic resonance venogram showing stenosis of the superior sagittal sinus (arrow). e-h The bilateral
paranasal sinusitis on T2-weighted imaging (e), left frontal lobe edema on FLAIR imaging (f), diffuse en-
hancement of the dura matter in the frontotemporal lobe (g), and stenosis of the superior sagittal sinus (h,
arrow) had improved by 30 days after admission.
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