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REFRACTORY IgG4-RELATED INTRACRANIAL
HYPERTROPHIC PACHYMENINGITIS
RESPONDED TO RITUXIMAB

Immunoglobulin G4-related disease (IgG4-RD) is a
novel clinical entity characterized by elevated serum
IgG4 levels and histopathologic features of storiform
fibrosis, obliterative phlebitis, tissue eosinophilia, and
infiltration of IgG4-positive plasma cells. Although it
can involve almost any organ, IgG4-RD rarely
involves the nervous system. The principal neurologic
manifestations include hypophysitis and hypertrophic
pachymeningitis (HP). In some patients, previously
known idiopathic HP may in fact be IgG4-related.

IgG4-related CNS disease often resolves with sur-
gery, steroids, and immunomodulators, considered
standard treatment. We report a case with IgG4-
related HP refractory to steroids and multiple immu-
nomodulators. We share our diagnostic and treat-
ment approach that may change the concepts of
IgG4-related HP.

Case report. A 41-year-old (currently 52-year-old)
Hispanic woman initially presented to our service with
headaches and seizures in 2003. Brain MRI revealed
dural enhancement along the falx and bilateral
frontotemporal convexities (figure, A). Biopsy of the
affected dura revealed noncaseating granulomatous
inflammation, suggesting neurosarcoidosis. She received
a 5-day course of IV methylprednisolone at 1,000 mg/
day, with transient clinical improvement.

In the following 10 years, she had clinicoradio-
logic progression of disease despite treatment. She
developed worsening headaches, seizures, anosmia,
restricted right eye movements, and right facial
pain. Serial MRIs showed progression of the dural
enhancement and a new right maxillary mass eroding
the maxillary sinus, right inferior orbit, and right
cavernous sinus (figure, B). She received multiple
courses of high-dose steroids and immunomodulators
(azathioprine/methotrexate/hydroxychloroquine). She
also underwent surgical resection of the right maxillary
sinus mass. In October 2012, based on suspicion of
IgG4-RD, serum IgG4 level was tested, which
revealed a systemic IgG4 level of 98 mg/dL (reference
range, 7–89 mg/dL) with IgG4/IgG ratio of 8% (ref-
erence range, 5%–6%). Brain MRI revealed disease

progression of the dural enhancement and a new area
of nodular enhancement in the right suprasellar region
extending into the clivus. She was treated with myco-
phenolate mofetil (MMF) from October 2012 to
August 2013, but it was discontinued due to side
effects and lack of disease control. Repeat brain MRI
demonstrated worsening of the abovementioned
lesions (figure, C). Subjecting the tissue from dura
biopsy performed in 2003 to staining for IgG4 anti-
bodies revealed significant inflammatory B-cell infil-
tration but no evidence of lymphoma; more than 25%
of the plasma cells were positive for IgG4 immunos-
taining (figure, E and F). Based on literature that
supported use of rituximab in refractory IgG4-RD,
the patient received 2 doses of IV rituximab, 1,000
mg each. On the 1- and 4-month follow-up visits after
the second dose of rituximab, her headache, facial
pain, and diplopia had resolved and she demonstrated
excellent clinical and radiologic response (figure, D).
CD19 assay revealed sufficient suppression of CD19
B cells. We plan to repeat CD19 assay every 4 months
in future follow-ups. Resuming rituximab will be con-
sidered based on her neurologic status and CD19
count. The maintenance treatment consists of oral
prednisone, 5 mg/day. Over the course of the patient’s
care, workup for infection and other autoimmune
diseases, including CSF studies, was negative.

Discussion. In 2001, Hamano et al.1 first reported
the association of IgG4 with sclerosing disease in
patients with autoimmune pancreatitis. Many condi-
tions, including orbital pseudotumor, retroperitoneal
fibrosis, Riedel thyroiditis, Küttner tumor, Mikulicz
disease, multifocal fibrosclerosis, and tubulointerstitial
nephritis, are now considered to be associated with
IgG4-RD because they share the same serologic/
histologic features. The pathogenesis of IgG4-RD
remains unknown. There is no evidence that IgG4
contributes directly to its pathogenesis.2 Proposed
pathogenesis includes molecular mimicry of microbial
antigens and an allergic disorder. The response to
immunosuppressive therapy supports these proposals.

IgG4-RD mainly occurs in middle-aged and
elderly men. Clinical presentation depends on the
involved organ. IgG4-RD affecting the nervous sys-
tem is rare. Principal neurologic manifestations
include hypophysitis and HP.
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To our knowledge, 20 patients with IgG4-relatedHP
have been reported. Of those, only 4 patients developed
recurrent HP (table): one was subsequently treated with
rituximab with excellent clinical response3; one under-
went surgery followed by oral steroids with resolution of
symptoms4; and 2 were treated with MMF, which re-
sulted in stabilized disease after 12 and 18 months,
respectively.5 Rituximab was used in 10 patients with
steroid/immunomodulator–refractory IgG4-RD not
involving the nervous system, reducing serum IgG4

levels that corresponded with clinicoradiologic response,
constituting a good indicator of disease activity.6

In our case, the lesions were isolated to the intracra-
nial dura. The disease was refractory to steroids and
immunomodulators. Subsequent treatment with rit-
uximab showed clinicoradiologic response. Although
rituximab does not cross the blood-brain barrier phys-
iologically, in inflammatory processes within the CNS
the barrier might become permeable for monoclonal
antibodies,7 so it may represent the next best therapeutic

Figure Radiologic and histopathologic findings in a patient with IgG4-related intracranial hypertrophic pachymeningitis

(A–D) Radiologic findings over 10 years. (A) Brain MRI from 2003 with and without contrast: axial T1 postcontrast sequence shows extensive dural
enhancement along the falx and bilateral frontotemporal convexities. (B) Axial T1 postcontrast sequence from 2011 shows enhancement in the right
maxillary sinus. (C) Before treatment with rituximab: coronal T1 postcontrast sequence from 2013 shows diffuse dural enhancement in both frontotemporal
convexities and nodular enhancement in the right suprasellar region that extends into the clivus. (D) After treatment with rituximab: coronal T1 postcontrast
sequence from 2014 shows significant reduction of the dural enhancement in both frontotemporal convexities and nodular enhancement/mass effect in the
right suprasellar region. (E, F) Histopathologic features of dura frommiddle cranial fossa biopsy. (E) Dense fibrosis admixed with abundant inflammatory cell
infiltration (hematoxylin & eosin staining, 3100). (F) Abundant IgG4-positive plasma cell infiltration (IgG4 staining, 3200).

Table Reported cases of recurrent IgG4-related meningeal disease

Reference
Age,
y/sex Location

Serum
IgG4

Systemic
disease

Treatment

OutcomeSurgery Steroids IM RTX Other

4 46/F Spinal dura Normal None 1 1 2 2 ATB Recurrent disease treated with surgery, no
neurologic deficits on steroids

5 36/F IC/Spinal dura NR None 2 1 MMF 2 2 Recurrent disease treated with MMF and
steroids, stable on steroids and MMF

50/F IC dura NR None 2 1 MMF 2 2 Recurrent disease treated with MMF,
radiologic improvement, no neurologic
deficits

3 48/F IC dura, cranial
neuropathies

Normal None 2 1 2 1 2 Recurrent disease treated with RTX,
radiologic improvement, no neurologic
deficits

Abbreviations: ATB 5 empiric antituberculosis agents; IC 5 intracranial; IM 5 immunomodulators; MMF 5 mycophenolate mofetil; NR 5 not reported;
RTX 5 rituximab; 1 5 treatment received; 2 5 test/treatment not done.

2 Neurology: Neuroimmunology & Neuroinflammation

ª 2014 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



option in steroid/immunomodulator–refractory IgG4-
related HP.

*These authors contributed equally to this manuscript.

From the Department of Neurology (B.L., X.F., R.G.S.), The
University of Texas Medical Branch, Galveston; and Department
of Neuro-Oncology (C.K.-M.), The University of Texas MD
Anderson Cancer Center, Houston.

Author contributions: Bing Liao: study concept and design. Carlos
Kamiya-Matsuoka: study concept and design. Xiang Fang: revision of
the manuscript. Robert G. Smith: study supervision.

Acknowledgment: The authors thank Dr. Suzanne Z. Powell for her
assistance in IgG4 antibody staining.

Study funding: No targeted funding reported.

Disclosure: B. Liao, C. Kamiya-Matsuoka, and X. Fang report no
disclosures. R.G. Smith has received research support from the University
of Texas system. Go to Neurology.org/nn for full disclosures. The Article
Processing Charge was paid by the authors.

This is an open access article distributed under the terms of the Creative
Commons Attribution-Noncommercial No Derivative 3.0 License, which
permits downloading and sharing the work provided it is properly cited.
The work cannot be changed in any way or used commercially.

Received May 30, 2014. Accepted in final form September 26, 2014.

Correspondence to Dr. Liao: biliao@utmb.edu

1. Hamano H, Kawa S, Horiuchi A, et al. High serum IgG4

concentrations in patients with sclerosing pancreatitis.

N Engl J Med 2001;344:732–738.

2. Mahajan VS, Mattoo H, Deshpande V, Pillai SS, Stone JH.

IgG4-related disease. Annu Rev Pathol Mech Dis 2014;9:

315–347.

3. Shapiro KA, Bove RM, Volpicelli ER, Mallery RM,

Stone JH. Relapsing course of immunoglobulin G4-related

pachymeningitis. Neurology 2012;79:604–606.

4. Choi SH, Lee SH, Khang SK, Jeon SR. IgG4-related sclerosing

pachymeningitis causing spinal cord compression. Neurology

2010;75:1388–1390.

5. Moss HE, Mejico LJ, de la Roza G, Coyne TM, Galetta SL,

Liu GT. IgG4-related inflammatory pseudotumor of the

central nervous system responsive to mycophenolate mofetil.

J Neurol Sci 2012;318:31–35.

6. Khosroshahi A, Carruthers MN, Deshpande V, Unizony S,

Bloch DB, Stone JH. Rituximab for the treatment of

IgG4-related disease: lessons from 10 consecutive patients.

Medicine (Baltimore) 2012;91:57–66.

7. Wong ET. Management of central nervous system lymphomas

using monoclonal antibodies: challenges and opportunities.

Clin Cancer Res 2005;11:7151s–7157s.

Neurology: Neuroimmunology & Neuroinflammation 3

ª 2014 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://nn.neurology.org/lookup/doi/10.1212/NXI.0000000000000041
mailto:biliao@utmb.edu


DOI 10.1212/NXI.0000000000000041
2014;1; Neurol Neuroimmunol Neuroinflamm 

Bing Liao, Carlos Kamiya-Matsuoka, Xiang Fang, et al. 
rituximab

Refractory IgG4-related intracranial hypertrophic pachymeningitis responded to

This information is current as of October 29, 2014

Services
Updated Information &

 http://nn.neurology.org/content/1/4/e41.full.html
including high resolution figures, can be found at:

References
 http://nn.neurology.org/content/1/4/e41.full.html##ref-list-1

This article cites 7 articles, 1 of which you can access for free at: 

Subspecialty Collections

 http://nn.neurology.org//cgi/collection/all_immunology
All Immunology
following collection(s): 
This article, along with others on similar topics, appears in the

  
Permissions & Licensing

 http://nn.neurology.org/misc/about.xhtml#permissions
its entirety can be found online at:
Information about reproducing this article in parts (figures,tables) or in

  
Reprints

 http://nn.neurology.org/misc/addir.xhtml#reprintsus
Information about ordering reprints can be found online:

2014 American Academy of Neurology. All rights reserved. Online ISSN: 2332-7812.
Published since April 2014, it is an open-access, online-only, continuous publication journal. Copyright © 

is an official journal of the American Academy of Neurology.Neurol Neuroimmunol Neuroinflamm 

http://nn.neurology.org/content/1/4/e41.full.html
http://nn.neurology.org/content/1/4/e41.full.html##ref-list-1
http://nn.neurology.org//cgi/collection/all_immunology
http://nn.neurology.org/misc/about.xhtml#permissions
http://nn.neurology.org/misc/addir.xhtml#reprintsus



