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Abstract
Objectives
To review the previous literature on the associations of pachymeningitis with Crohn disease
(CD) and relapsing polychondritis (RP) and to describe a new case occurring in association
with both in addition to highlighting its positive response to steroid and adalimumab treatment.

Methods
We review the patient’s clinical presentation, diagnostic workup (serum and CSF testing), and
MRI findings in detail and chronicle the response of the pachymeningitis to intensive immu-
notherapy. We contrast this case against previous reports of pachymeningitis occurring in
association with RP and inflammatory bowel disease that were found on PubMed.

Results
Only 2 cases of ulcerative colitis and 5 cases of RP were found in association with pachyme-
ningitis; there were no cases in association with CD. Our patient presented with symptoms
isolated to a steroid-responsive headache in the setting of normal neurologic and rheumatologic
examinations. Her preceding history was notable for long-standing CD and increasingly active
symptoms referable to RP. Focal nodular pachymeningitis was seen overlying the left hemi-
sphere on brain MRI. An extensive serum and CSF workup and body fluorodeoxyglucose-PET
scan failed to identify an alternative etiology beyond her underlying autoimmune inflammatory
disorders. After adding prednisone and adalimumab to her preexisting treatment of metho-
trexate, she responded dramatically both clinically and radiographically.

Conclusions
Although exceptionally rare, pachymeningitis may occur as a neuroinflammatory complication
of CD and RP.
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The meninges define the intrathecal sac enclosing the CNS
and are composed of the dura, arachnoid, and pia mater.
Pachymeningitis refers to isolated inflammation of the
dura mater and is less common than leptomeningitis that
involves the subarachnoid space.1 Rheumatologic disor-
ders are uncommon but known causes of pachymeningitis,
particularly immunoglobulin G type 4 (IgG4)-related
disease (IgG4-RD), sarcoidosis, and GPA.2 By contrast, it
has not been well documented in patients with relapsing
polychondritis (RP) and Crohn disease (CD). We present
our patient’s presentation, rheumatologic history, and
MRI findings of focal intracranial pachymeningitis
and highlight its positive response to anti-inflammatory
treatment.

Case
A 48-year-old woman with a history of RP and CD was
referred for the evaluation of abnormal dural thickening
overlying the left cerebral hemisphere found in the course
of investigation of new-onset headache. She experienced
9 months of pain over the left side of the head associated
with overlying scalp hypersensitivity. The headaches de-
creased in response to a short course of prednisone but
returned 6 months later, quickly becoming persistent and
refractory to common analgesics and gabapentin. She did
not have neurologic symptoms, including seizures, focal

sensory or motor symptoms, or changes in mental or cranial
nerve functions.

General, rheumatologic, and neurologic examinations were
normal. Although auricular and nasal erythema and edema were
documented in previous examinations, she had no signs of
chondritis or synovitis during the period of headache evaluation
and treatment. Brain MRI performed 9 months into the course
of her illness of increasing headaches showed smooth dural
thickening and enhancement overlying the left cerebral hemi-
sphere with focal nodular thickening and heterogeneous en-
hancement over the left frontal and temporal operculum. There
was associated restricted diffusion corresponding to the region of
pachymeningeal thickening and enhancement. The mass effect
from the focal thickening effaced the adjacent sulci without ev-
idence of vasogenic edema in the underlying parenchyma
(figure, A.a–A.d).

ESR was elevated at 48 mm/h and CRP at 42.1 mg/L. Other
pertinent negative or normal serum studies included testing
for antineutrophil cytoplasmic antibody (ANCA), IgG sub-
classes (including IgG4), antinuclear antibody, Sjögren syn-
drome type A antigen, Sjögren syndrome type B antigen,
angiotensin converting enzyme, HIV, Lyme, syphilis, and
T-spot for tuberculosis. CSF testing revealed 5 white blood
cells/mm3 (69% lymphocytes), protein 31 mg/dL, and glu-
cose 72 mg/dL with an opening pressure of 27 mm H2O.
Additional CSF testing was negative or normal, including

Figure MRIs Obtained Before (A.a-A.d) and After (B.a-B.d) 2 Months of Treatment With Adalimumab and Prednisone

(A) T1-weighted sequences with contrast are
seen in the axial (A.a and B.a) and coronal (A.b
and B.b) planes and demonstrate smooth
pachymeningeal thickening and enhancement
over the left hemisphere with focal thickening
and heterogeneous enhancement over the left
inferior frontal gyrus and insula (A.a and A.b).
The area of focal thickening demonstrates het-
erogeneous enhancement (A.a and A.b). The ax-
ial T2-weighted sequence shows the focally
thickened dura is T2 isointense (A.c). The FLAIR
sequence shows the mass effect from the thick-
ened dura effaces adjacent sulci without vaso-
genic edema in the underlying frontal and
temporal parenchyma (A.d). (B) After 2months of
treatment with prednisone and adalimumab (in
addition to baseline methotrexate use), the
smooth left hemispheric pachymeningeal thick-
ening and enhancement has resolved, and there
is minimal residual opercular focal thickening
and enhancement (B.a and B.b). The focal thick-
ening is no longer well visualized on T2-weighted
images (B.c), and there is resolution of mass ef-
fect on the underlying parenchyma (B.d). The
arrows emphasize the thickest focus of the
nodular pachymeningitis, highlighting its ap-
pearance both before and after treatment.

Glossary
ANCA= antineutrophil cytoplasmic antibody;CD=Crohn disease;GPA = granulomatosis with polyangiitis; IBD= inflammatory
bowel disease; IgG4 = immunoglobulin G type 4; IgG4-RD = IgG4-related disease; RP = relapsing polychondritis.
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Table Summary of the Literature of Pachymeningitis Associated With IBD and RP

Age/sex
Rheumatologic
disorder

Extraneural
involvement Neurologic symptoms

Location of
pachymeningitis

Radiographic
morphology Serum CSF Treatment Outcome

42/F5 UC: preceding
but duration NR

None Headache Diffuse Smooth ANCA nuclear
staining

WBC 4, protein 7 CS, AZA, MMF,
TNFai, and
MTX

Relapses with steroid
dependency

44/F6 UC: 16 y prior Colon and oral Headache Diffuse Smooth PR3-ANCA NR CS and
colectomy

Relapses with steroid
dependency

48/F CD: 11 y prior;
RP: 6 y prior

Ears, eyes, nose,
and GE junction

Headache and scalp
hypersensitivity

Focal convexal Nodular ANCA and IgG4
negative/
normal

WBC 5, protein 31,
glucose 72, and OCBs-
OP 27

MTX, CS, and
TNFai

Resolved headaches and
nearly complete resolution
on MRI

48/F9 RP—NR Ear, nose, joints,
and kidneys

Diplopia, hypoacusis, and
headache

Diffuse convexal Smooth PR3-ANCA NR CS and CYC Good improvement

50/F9 RP—NR Eyes, ear, trachea,
joints, and
kidneys

Left facial numbness Infratentorial Smooth PR3-ANCA Normal CS Relapses with steroid
dependency

50/F9 RP—NR Ear, nose, and
trachea

Headache and cranial
polyneuropathy

Focal convexal, basal Nodular PR3-ANCA NR CS, CYC, and
RTX

Poor response to CS

80/M10 RP: 3 wk after Joints Headache, deafness, altered
facial sensation, and gait
disturbance

Diffuse Smooth ANCA negative WBC 57, protein 78,
and IgG index ↑

CS Residual deafness and
improved imaging

81/M6 RP: 1.5 y prior Ears, eyes, and
trachea

Cognitive impairment,
myoclonus, and rigidity

Focal convexal, falx, and
marked deep white matter
changes

Smooth ANCA negative WBC 12, protein 65,
glucose 80, and OCBs+

CS and AZA Improved

Abbreviations: ANCA = antineutrophil cytoplasmic antibody; AZA = azathioprine; CS = corticosteroids; CYC = cyclophosphamide; GE = gastroesophageal; IBD = inflammatory bowel disease; IgG4 = immunoglobulin G type 4;
IgG4-RD = IgG4-related disease;MMF=mycophenolatemofetil; MTX =methotrexate; NR = not reported; OCBs = oligoclonal bands; OP =CSF opening pressure; PR3 = proteinase 3; RP = relapsing polychondritis; RTX = rituximab;
TNFai = tumor necrosis factor alpha inhibitor; UC = ulcerative colitis; WBC = white blood cells.
Details of the rheumatologic disorder outline the timing of rheumatologic diagnosis in reference to discovery of the pachymeningitis. For instance, patient 7 developed RP 3 weeks after the pachymeningitis was found, and
patient 8 was diagnosedwith RP 1.5 years before the discovery of the pachymeningitis. Extraneural involvement refers to active systemicmanifestations of the rheumatologic disorder at the time of pachymeningitis discovery.
Patient 1 was in remission for 2 years when she developed pachymeningitis. A diffuse location refers to involvement of the entire meninges, but diffuse convexal refers to involvement of the entire meninges overlying the
cerebral convexities. White blood cell counts are measured in cells/mm3, and protein and glucose are measured in mg/dL.
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bacterial and fungal cultures, cytology for neoplastic cells, flow
cytometry, IgG index and synthesis rate, and oligoclonal
bands. An fluorodeoxyglucose-PET/CT of the body did not
reveal any signs of neoplasm, sarcoidosis, or IgG4-RD, though
did show increased radiotracer uptake at the gastroesophageal
junction consistent with inflammation related to CD. A PET/
CT of the brain showed no abnormal uptake in the dural
lesion or in the underlying cerebral tissue. A meningeal biopsy
was offered, but the patient declined, preferring a trial of
empiric treatment.

She was treated with prednisone (starting at 60 mg daily and
tapering down to 10 mg daily by the time of reimaging) and
adalimumab (TNF alpha inhibitor) for the following 2
months in addition to continuing preexisting methotrexate.
The headache resolved promptly and remained in remission
on clinical evaluation 2 months later. A follow-up brain MRI
showed resolution of the smooth pachymeningeal thickening
and enhancement and near-complete resolution of the focally
thickened left frontal component (figure, B.a–B.d).

Her RP was diagnosed 6 years earlier with manifestations
predominantly restricted to the nose (septum), eyes (scleritis
and episcleritis), and ears (chondritis). Testing for other causes
including ANCA-associated vasculitis, sarcoidosis, and IgG4-
RDwas negative at diagnosis. Flares generally occurred once or
twice per year. However, over the course of the year preceding
headache onset, symptoms became gradually more severe and
persistent, eventually requiring maintenance methotrexate for
symptom control around the time of headache onset. Before
the initialMRI, she was takingmethotrexate 20mgweekly for 6
months. The patient had the diagnosis of CD for 11 years but
had experienced only minimal abdominal symptoms, for which
she was prescribed balsalazide. Family history was additionally
significant for a number of rheumatologic illnesses, including
psoriasis, CD, and uveitis.

Discussion
Pachymeningitis without leptomeningitis can occur either in
the intracranial or in the intraspinal compartments. Com-
pared with leptomeningitis, involvement confined to the dura
is distinctly uncommon and is most often due to infectious,
autoimmune, and neoplastic etiologies, although some cases
remain idiopathic.1,3 A myriad of underlying diagnoses are
possible, but the largest cohorts to date suggest that ANCA-
associated vasculitis, IgG4-RD, sarcoidosis, tuberculosis, and
the histiocytoses are most common.2

Neurologic complications of inflammatory bowel disease (IBD)
are rare, occurring in roughly 3 percent of patients, and most
commonly manifesting as myelopathy, myopathy, and periph-
eral neuropathy.4 To our knowledge, isolated pachymeningitis
associated with IBD has only been reported twice in the absence
of coexisting infection, both in cases of ulcerative colitis and not
in association with CD (table).5,6 Pachymeningitis seems to be a

rare neurologic complication of RP; cranial nerve palsies,
hemiparesis, and gait ataxia are reported more frequently.7

Meningoencephalitis has also been described, particularly of the
limbic and basal ganglia regions.8 Of the 5 cases of pachyme-
ningitis associated with RP indexed by PubMed, 3 were ANCA
positive with PR3 specificity, suggesting that those cases may
have been due to ANCA-associated vasculitis, which can also
cause chondritis (table).9-11

The majority of previously reported cases of pachymeningitis
associated with RP and/or IBD have had a relapsing course.
Moreover, in this case, the pachymeningitis developed while
the patient was on methotrexate. Therefore, we elected to
treat with a combination of prednisone and escalation of her
nonglucocorticoid regimen. TNF alpha inhibitors are a cor-
nerstone of treatment for IBD and have been used in RP with
some success, leading to adalimumab in combination with
prednisone as the therapeutic choice in this case.12

Our patient’s case highlights the possibility of pachyme-
ningitis occurring in association with CD and expands the
very limited literature of its association with RP in the absence
of ANCA seropositivity. Given the more common association
of cranial and spinal pachymeningitis with autoimmune
connective tissue disorders, our patient’s RP is likely the
principal driving force for the dural connective tissue in-
flammation. This is further supported by its occurrence in the
setting of long-standing symptomatic polychondritis while the
CD had been comparatively clinically quiescent; signs of in-
creased systemic polychondritis activity leading up to the
development of cranial pachymeningitis; and by the rapid,
robust, and sustained response to combination prednisone
and adalimumab though the disease activity broke through
methotrexate monotherapy.

As with our case, patients can have multiple autoimmune
diseases, and therefore, an alternative consideration is that the
pachymeningitis is a comorbid disease unrelated to RP or CD.
The absence of pathology is a limitation in excluding IgG4-
RD, but a biopsy would have been unlikely to definitively
confirm our suspicion that the patient’s underlying autoim-
mune diseases were linked pathophysiologically to the
pachymeningitis because both the non-necrotizing granulo-
mas seen in CD and the vasculitis in RP are nonspecific in-
flammatory findings often times seen in other conditions
associated with pachymeningitis (sarcoidosis and ANCA-
associated vasculitis). Similarly, CSF biomarkers for IgG-RD
remain unproven and require further investigation of their
clinical utility.13 Although possible, the likelihood of coexist-
ing granulomatosis with polyangiitis (GPA) is felt to be low as
almost all cases are ANCA seropositive, have at least some
degree of systemic manifestations, and would be unexpected
to respond to TNF alpha inhibitors.14-16

This case is the first in the literature to demonstrate the co-
existence of RP and CD in association with pachymeningitis
presenting as headaches. The case illustrates atypical
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involvement of the CNS and successful treatment with a
combination of a TNF alpha inhibitor and steroids.
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