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-BACKGROUND: Idiopathic hypertrophic pachymeningitis is a rare inflam-
matory condition with diffuse thickening of the dura mater, which may cause a
compressive effect or vascular compromise.

-CASE DESCRIPTION: A 40-year-old Chinese man presented with persistent
headache for 6 months and a sudden epileptic seizure 2 days ago. Magnetic
resonance imaging demonstrated a large (71 3 34 3 27 mm) extra-axial mass at
the right frontal convexity with severe edema mimicking meningioma. The lesion
and peripheral dura mater showed contrast enhancement. Additionally, the skull
near the lesion was eroded. Meningioma was diagnosed, and the patient un-
derwent surgery. During the operation, we found the lesion texture was very
tough, and the superior sagittal sinus was occluded. Histopathologic findings
revealed a large number of infiltrated lymphocytes with fibrosis and micro-
abscess formation; intracranial idiopathic hypertrophic pachymeningitis was
diagnosed. Follow-up magnetic resonance imaging performed 3 months after
surgery demonstrated the enhancement was notably alleviated.

-CONCLUSIONS: Idiopathic hypertrophic pachymeningitis should be part of
the differential diagnosis of some cases of meningioma.
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INTRODUCTION

Idiopathic hypertrophic pachymeningitis
(IHP) is an uncommon disease character-
ized by inflammatory fibrosis and thick-
ening of localized or diffuse dura mater.
IHP poses diagnostic challenges to
attending clinicians due to its highly vari-
able presentation. Chronic headache, loss
of vision, diplopia, and other cranial nerve
palsies are the most common clinical
symptoms of IHP.1 In addition to clinical
subtlety and variability, IHP is also a
great imposter because it can mimic
other common neurologic conditions,
such as prolactinoma.2 IHP cases with
thickened dura mater similar to
meningioma requiring decompression
surgery are especially rare. We describe a
case of IHP mimicking meningioma. The
patient presented with headache, left
limb weakness, and epileptic seizure and
underwent surgery to dissect the lesion.
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CASE DESCRIPTION

A 40-year-old Chinese man with persistent
headache and left limb weakness for 6
months was admitted to General Hospital
of PLA. Two days before admission, the
patient had a sudden epileptic seizure
lasting 3 minutes. Brain magnetic reso-
nance imaging (MRI) showed a large (71 �
34 � 27 mm) extra-axial mass located at
the right frontal convexity with severe
edema (Figure 1AeC). A preliminary
diagnosis of meningioma was made, and
the patient underwent neurosurgery.
Preoperative examination found
enhancement of the lesion with extensive
meningeal tail sign. Magnetic resonance
venography showed the superior sagittal
sinus (SSS) was occluded (Figure 1H).
Computed tomography scan showed the
skull bone was eroded (Figure 1G). On
preoperative examination, hepatitis B
antibody and syphilis antibody were
positive, but infectious disease was not
present.
Surgical resection of the lesion was

performed under neuromonitoring with
somatosensory evoked potentials and
WORLD NEUROSURGERY, http
motor evoked potentials. We tried to
remove the lesion using devascularization,
debulking, and dissection. During the
operation, we attempted devascularization
from the dura mater first and found that
the lesion was very tough. Subsequently,
we used a number 15 knife to cut the
lesion adjacent to the SSS. We found the
sagittal sinus was occluded as shown on
preoperative magnetic resonance venog-
raphy. Consequently, we cut the lesion as
well as the affected SSS. It was too tough
to be cut by an ultrasonic cutting device.
We debulked the lesion in the relatively
safe area with number 15 knife. Finally, we
dissected the lesion from the normal cor-
tex. As the lesion adhered severely to the
cortex, we did a subtotal resection and left
a thin layer of lesion on the cortical sur-
face. After surgery, the patient’s left limb
muscle strength was grade III, and the
right limb was grade IV. On postoperative
day 10, left limb muscle strength improved
to grade IV, and the right limb was grade
V. Pathologic findings showed a large
number of infiltrated lymphocytes with
fibrosis and microabscess formation
s://doi.org/10.1016/j.wneu.2019.04.006
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Figure 1. (AeH) Imaging findings of idiopathic
hypertrophic pachymeningitis. An extra-axial mass at
the frontal convexity with severe edema is shown in
axial (A), sagittal (B), and coronal (C) planes. After
surgery, the main portion of the lesion was removed as
shown in axial (D), sagittal (E), and coronal (F) planes.
Erosion of the skull bone was visible (G). Sagittal

magnetic resonance venography demonstrated
occlusion of the superior sagittal sinus (H). (IeL)
Hematoxylin and eosin staining found many infiltrated
lymphocytes (scale bar ¼ 50 mm) (I), CD3-positive cells
(scale bar ¼ 50 mm) (J), Ki-67-positive cells (scale bar ¼
50 mm) (K), and immunoglobulin G4epositive cells
(scale bar ¼ 25 mm) (L).
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(Figure 1I). Many CD3-positive, Ki-67-
positive, and immunoglobulin G (IgG)
4epositive cells were also found. Intra-
cranial IHP was diagnosed on the basis of
these findings. The patient was also sus-
pected to have a systemic autoimmune
disease, but no disease fulfilled the
WORLD NEUROSURGERY 127: 534-537,
criteria. Postoperative MRI showed the
main portion of the lesion was removed,
and the enhanced thickening dura was
alleviated (Figure 1DeF).
The patient was treated with 1 g/day of

intravenous methylprednisolone for 3
days, followed by 50 mg/day (1 mg/kg/day)
JULY 2019 www.journals.el
of oral prednisolone. All clinical manifes-
tations improved rapidly. After discharge,
the patient was treated with 40 mg/day of
prednisolone. The patient’s limb muscle
strength returned to normal with slightly
poor flexibility at 3-month follow-up. MRI
showed that there was no recurrence in
sevier.com/world-neurosurgery 535
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the operative area, and the thickened dura
mater had no significant changes at 7
months.
DISCUSSION

IHP is a rare clinical entity characterized
by inflammatory fibrosis and thickening of
the localized or diffuse dura mater without
obvious underlying disease. In a few re-
ported cases, IHP mimicked other com-
mon neurologic conditions. Lok et al.2

reported a case of IHP mimicking
prolactinoma with recurrent vision loss.
Umegaki et al.3 reported a case of IHP
similar to subdural hematoma in the left
parietal lobe with symptomatic stenosis
of the SSS.3 To our knowledge, Hosler
et al.4 reported the first case of IHP
mimicking lymphoplasmacytic-rich me-
ningioma. Our case is the second case of
IHP mimicking lymphoplasmacytic-rich
meningioma with occlusion of SSS.
There are also some cases of atypical

lymphoplasmacytic-rich meningioma
mimicking IHP.5-7 Carcinomatous hyper-
trophic pachymeningitis is similar to giant
cell arteritis.8 Arrese et al.9 reported a case
of IHP of the cavernous sinus mimicking
meningioma with complete occlusion of
the carotid artery. IHP is similar to
neurosarcoidosis.10 In a cohort study
comprising 20 cases, Dash et al.11

highlighted the role of MRI in
differentiating between IHP and
secondary causes of hypertrophic
pachymeningitis. IHP is a diagnosis of
exclusion, and a dural pathologic
examination is essential to exclude
known causes, such as infectious,
neoplastic, or autoimmune disorders.12

Histopathologic findings include fibrosis
and thickening dura with chronic
inflammatory cell (lymphocytes and
plasma cells) infiltration.12 Some cases of
IgG4-related hypertrophic pachymeningi-
tis have been reported in the literature.
Radiologically and histologically, IgG4-
related hypertrophic pachymeningitis
shares many common characteristics with
IHP. However, IgG4-related hypertrophic
pachymeningitis is confirmed by the
immunohistochemical analysis of >10%
IgG4-bearing plasma cells per high-power
field and, often but not always, elevated
serum IgG4 concentrations.12 Most
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importantly, IgG4þ/IgGþ plasma cell
ratio >40% is necessary for the
diagnosis of IgG4-related hypertrophic
pachymeningitis.12 The present case
indicated IHP with IgG4þ/IgGþ <40%
detected by immunostaining analysis.
Thus far, IHP cases involving the bone

are even rarer. Lee et al.12 reported a case
of IgG4-related IHP in which the skull
adjacent to the mass was focally
enhanced. The diagnosis was confirmed
by histopathologic findings. Lin et al.13

also reported a case of IgG4-related IHP
with skull hyperostosis. Noda et al.14

reported a case of IHP manifesting with
hyperostosis of the sphenoid ridge. In
our case, the skull adjacent to the lesion
eroded, and this condition has not been
reported before.
The treatment of IHP is based on the

possible underlying autoimmune mecha-
nism. Analysis of the literature indicates
that first-line therapy for IHP is steroids.
However, no definite protocols for stan-
dard dose and duration in IHP have been
proposed thus far. The average initial dose
of prednisolone is 42.7 mg/day, and the
average maintenance dose is 12.4 mg/day
for long-term treatment. Recurrence
occurred in many patients when the dose
of prednisolone was reduced to20 mg/day.
Therefore, steroids should be tapered
extremely slowly.15 There are a few cases
that are refractory to steroids or recur
when steroids are tapered. An
immunosuppressant, such as
cyclophosphamide or methotrexate, is a
second choice to treat steroid-refractory
IHP. Uchida et al.16 reported a steroid-
resistant case of IHP in which use of
low-dose oral methotrexate showed
marked effectiveness. Accordingly, these
authors recommended low-dose metho-
trexate as a more appropriate choice for
IHP than steroid administration.16 Jang
et al.17 reported 3 cases of steroid-
refractory IHP treated by rituximab and
suggested that rituximab can act as a good
alternative therapy for steroid-refractory
IHP. Besides taking a biopsy specimen
for diagnosis, surgical intervention in 2
cases comprised craniotomy for decom-
pression,18,19 and in 2 other cases optic
nerve decompression of the canal was
performed.20,21 Treatment of IHP with
hydrocephalus was by means of
WORLD NEUROSURGERY, http
endoscopic third ventriculostomy in 1 pa-
tient.22 In the case of our patient, the
lesion was big with severe edema and
occlusion of the SSS. Subtotal resection
surgery was performed, and treatment
with corticosteroids was administered
after pathologic diagnosis. This
therapeutic strategy resulted in complete
resolution of neurologic symptoms and
regression of lesions as evidenced by
head MRI.
In previous reports, the clinical obser-

vation periods were often several years in
duration. Complete recoveries of IHP are
relatively rare. The disease is often pro-
gressive and requires prolonged treat-
ment. The cause of IHP remains unclear,
and studies to identify the etiology and
disease process are indispensable for
effective therapy.
CONCLUSIONS

IHP is a rare, chronic inflammatory pro-
cess with likely an immunologic etiology.
The most frequently encountered neuro-
logic manifestations include headache,
loss of vision, diplopia, and paresis of
other cranial nerves. The diagnosis of IHP
is based on MRI and histopathologic
findings. Based on the possible underlying
autoimmune mechanism, immunosup-
pressive agents may be a rational therapy
for this disease. However, the effective-
ness of medical treatment is still uncer-
tain, probably because the etiologic and
pathologic processes are obscure. Studies
to identify the etiology and disease process
are indispensable for effective therapy.
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