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CASE REPORTS

Rheumatoid arthritis presenting as rheumatoid
meningitis: A case report
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ABSTRACT

Rheumatoid meningitis typically presents as a late manifestation of rheumatoid arthritis, and its pathogenesis remains uncertain.
We describe a patient with neurological symptoms, subsequently found to have a brain mass of unclear etiology. The findings from
imaging and histological analysis led to a diagnosis of rheumatoid meningitis. Surprisingly, this case presented in the absence of
a history of arthritis or other systemic signs typically seen in RA. This case highlights the fact that rheumatoid meningitis can be
the initial presenting symptom of rheumatologic disease and should be kept in the differential in patients with or without a history
of RA.
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1. INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflammatory autoim-
mune disease that primarily affects the synovium, although
extra-articular manifestations are common.[1] Neurological
complications from RA are classically secondary to mus-
culoskeletal involvement, such as atlanto-axial subluxation
affecting the cervical spine.[1] Rheumatoid meningitis is an
uncommon and frequently difficult to diagnose manifestation
of RA, capable of presenting with a variety of neurological
symptoms.[2] However, rheumatoid meningitis is typically a
late manifestation of disease, presenting after the diagnosis
of RA has already been established.[2] Thus, we present an
atypical presentation of rheumatoid meningitis in a patient
without a preexisting history of RA.

2. CASE PRESENTATION

A 68-year-old female presented at an academic medical insti-
tution for evaluation of a left frontal brain mass of unknown

etiology. The patient’s past medical history was significant
for hypertension, osteoarthritis, and previous pacemaker in-
sertion for symptomatic sinus bradycardia. The patient’s
symptoms first began four years prior in 2010, with an
episode of acute confusion. The patient went to a local hos-
pital in East Tennessee, where imaging reportedly revealed
multiple small ischemic strokes for which aspirin was started.
Right-sided weakness was initially present and subsequently
improved with physical therapy. Two years later, secondary
generalized seizures began occurring and the anti-epileptic
medication levetiracetam was initiated. The patient’s local
neurologist ordered a computed tomography (CT) of the head
which revealed a left frontal brain mass of unclear etiology.
Magnetic resonance imaging (MRI) could not be performed
due to the presence of a permanent pacemaker. Biopsy of the
brain mass at her local hospital was read by the pathologist
as negative for malignancy but otherwise inconclusive. The
slides were unavailable for further review by time of referral
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to our institution. The patient was continued on levetirac-
etam with worsening seizures and fatigue. Repeat outside
CT imaging revealed an increase in the size of the brain mass
which led to a referral to our university hospital.

Figure 1. Head CT showed hypoattenuation of white matter
in the left frontal lobe (arrow) with leptomeningeal
enhancement (arrowhead)

On presentation, the patient complained of generalized fa-
tigue, vertiginous symptoms, and worsening right-sided
weakness. Head CT showed hypoattenuation of white matter
in the left frontal lobe with leptomeningeal enhancement
of the overlying sulci (see Figure 1). Cerebrospinal fluid
(CSF) studies revealed 8 nucleated cells with 5% neutrophils,
61% lymphocytes, and 4% monocytes. CSF protein was
64 mg/dl, and glucose was 56 mg/dl. Rheumatoid factor
(RF) was not tested in the CSF fluid. CSF cytology showed
atypical cells with large nucleus to cytoplasmic ratios and
abnormal membranes, although flow cytometry was normal.
Paraneoplastic panel and neuromyelitis optica antibody test-
ing were negative. Serum protein electrophoresis and IgG
levels were within normal limits. CT chest was unreveal-
ing, while cerebral angiogram displayed no angiographic
evidence of vasculitis. A biopsy of the brain mass showed
necrotizing granulomas in the leptomeningeal space without
evidence of malignancy (see Figure 2). No palisading histio-
cytes or giant cells were seen. No organisms were identified
on fungal staining and tuberculosis staining. The official
pathology report concluded “the histologic differential di-
agnosis includes (but is not necessarily limited to) chronic
infection, neurosarcoidosis, and autoimmune diseases such
as granulomatosis with polyangiitis or rheumatoid arthritis”.

Figure 2. Biopsy of the brain mass showed necrotizing granulomas in the leptomeningeal space (arrow) on hematoxylin
and eosin stain at 2 × (A) and 10 × (B) magnification

An infectious workup revealed negative CSF gram stain and
culture. Other negative CSF studies included toxoplasma
polymerase chain reaction (PCR), cytomegalovirus PCR,
and VDRL. Serum HIV testing, quantiferon gold, and tox-
oplasmosis serology were all negative. The brain mass was
deemed to be unlikely infectious by infectious disease physi-
cians due to the prolonged time course of disease, negative

aforementioned workup, and lack of other infectious symp-
toms.

Given the unclear cause of the brain mass, a rheumatologic
etiology was considered. A complete physical examination
revealed no major abnormalities, including no evidence of
synovitis detected by a rheumatologist. ANA was positive at
a titer of 1: 640, RF was positive at 208 (< 20 IU/ml), anti-
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CCP antibodies were positive at 95.8 (< 5.1 U/ml), while anti-
dsDNA and ANCA were negative. Other negative serologies
included Anti-Sm, Anti-Ro, Anti-La, and Anti-RNP. Com-
plement levels were normal, and inflammatory markers were
not elevated. ACE levels were within normal limits. On
further discussion with our pathologists, they felt that the
necrotizing granuloma was most consistent with rheumatoid
meningitis given the negative infectious workup as well as
the extent of necrosis within the granuloma which would be
atypical for sarcoidosis.

Our patient was diagnosed with rheumatoid leptomeningi-
tis based on imaging, pathology, serology, and exclusion of
other causes. Oral prednisone was started at 40 mg oral daily
with improvement in symptoms including decreased seizure
episodes and improved fatigue. Methotrexate (MTX) was
subsequently initiated given the good response to moderate
doses of prednisone, with prednisone slowly weaned over
time. On follow-up with her rheumatologist, the patient was
noted to have developed inflammatory arthopathy over the
intervening months. The patient was subsequently started
on infliximab with improvement. Repeat head CT scans
at 6 months and 1 year showed stability in the size of the
mass, with the patient having no new seizures or neurological
symptoms.

3. DISCUSSION
Rheumatoid meningitis is a rare neurological complication
of RA that can present with a multitude of symptoms, includ-
ing altered mental status, headaches, cranial nerve deficits,
paresis, and strokes.[2–4] As seen in our patient, rheumatoid
meningitis can develop irrespective of systemic inflamma-
tion and arthritis.[2, 5] The rarity of diagnosis limits available
information about the disease, with the largest case series
using less than two dozen patients.[2, 6] Classically this dis-
ease presents as a late manifestation of RA; however, there
are multiple case reports of the disease presenting in the first
year of diagnosis.[2, 6] Additionally, we found at least one
other case report where rheumatoid meningitis occurred in
a patient with no pre-existing history of RA, similar to our
patient.[7]

The disease affects the pachymeninges, leptomeninges, or
both.[2] Regardless of the level of meninges affected, diag-
nosis and therapy are similar.[2] Serum inflammatory stud-
ies typically are of little use, although ferritin and serum
IL-2 receptor levels may correlate with meningeal inflamma-
tion in some patients.[8] Brain imaging traditionally shows
meningeal thickening and localized enhancement.[4] MRI is
the preferred imaging modality, although contrast CT can be
used for diagnosis, as seen in our patient who could not un-

dergo MRI due to pacemaker placement.[2, 9] CSF studies of-
ten show elevated protein, with potential CSF biomarkers of
disease activity including IL-6 and RF.[2, 7, 8] CSF studies can
occasionally show a pleocytosis and low glucose as well.[7]

Typically, histopathological examination of meningeal tissue
is required which can reveal rheumatoid nodules, nonspe-
cific meningeal inflammation, or vasculitis.[5] Differential
diagnosis for epithelioid granulomas, besides RA, includes
meningeal carcinomatosis, neurofibromatosis, lymphoma,
Sturge-Weber angiomatosis, syphilis, tuberculosis, sarcoido-
sis, and other inflammatory disorders.[9] Rheumatoid nodules
are not required for diagnosis, and necrotizing granulomas
without giant cells or epithelioid cells have previously been
seen in rheumatoid meningitis, similar to our own patient.[4]

Ultimately, the diagnosis of rheumatoid meningitis is one of
exclusion, requiring ruling out more common infectious and
inflammatory causes of meningitis.

Treatment for rheumatoid meningitis is based largely on
case reports and expert-opinion.[2] Steroids are the mainstay
of treatment, often supplemented with adjuvant cyclophos-
phamide or azathioprine.[2, 3, 10] The response to steroids can
be rapid, with improvement of symptoms in weeks, as seen
in our patient.[10] TNF blockers and MTX do not appear to
be preventative, and rheumatoid meningitis has been doc-
umented to recur when switching from cyclophosphamide
to infliximab.[11, 12] However, MTX and TNF blockers can
be used as a steroid sparing agents for patients who wish to
avoid other immunosuppressants such as cyclophosphamide
or azathioprine, all of which have previously been used for
treatment.[5, 12] Additionally, rituximab and tocilizumab have
shown promise as a well-tolerated steroid sparing agent.[13, 14]

Regardless of treatment, rheumatoid meningitis remains a
serious and deadly complication of RA with a mortality rate
of up to 70%.[2]

Our case highlights the fact that rheumatoid meningitis can
present even in the absence of arthritis or other systemic signs
typically seen in RA. Rarely, rheumatoid meningitis can be
the initial presenting symptom of rheumatologic disease and
should be kept in the differential in patients with or without
a history of RA.[5, 7] Once the diagnosis is suspected, prompt
treatment is essential given the poor overall morbidity and
mortality rate.
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