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Abstract: Rheumatoid meningitis, a very rare complication, is not well-recognised, and there are
few reports describing its treatment. We report the case of a 74-year-old Japanese woman who was
diagnosed with rheumatoid meningitis by characteristic brain magnetic resonance imaging (MRI)
and was successfully treated with glucocorticoids. We observed fluid-attenuated inversion recovery
and diffusion-weighted imaging hyperintensity, which had a meningeal gadolinium-enhancing
characteristic of rheumatoid meningitis. We suggest that it is possible to diagnose this disease based
on characteristic MRI findings and treat patients early using glucocorticoids.
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1. Introduction

Rheumatoid meningitis is a rare disease in which central nervous system complications
are unusual. Rheumatoid meningitis mainly involves the pia mater and typically develops
in patients with rheumatoid arthritis [1]. Pathological findings include inflammatory cell
infiltrates, rheumatoid nodules, and vasculitis that can be found around the pial blood
vessels and in the subarachnoid space [2]. If a rheumatoid nodule is observed histologically
on a biopsy sample, a definitive diagnosis can be made. However, the frequency of
detection of such nodules is low, making it difficult to reach a definitive diagnosis [3].
Previously, rheumatoid meningitis was diagnosed by post-mortem autopsy, but in recent
years, its detection has become easier due to advances in magnetic resonance imaging
(MRI) [4]. Here, we report a case of rheumatoid meningitis in a 74-year-old Japanese
woman who presented with typical MRI findings and had a favourable course of treatment
with glucocorticoids.

2. Case Presentation

A 74-year-old Japanese woman who was diagnosed with rheumatoid arthritis 12 years
earlier was admitted to our hospital. Fourteen months before admission to our hospital, she
had discontinued methotrexate treatment due to thrombocytopenia. Nine months before
admission, she was admitted to another hospital for status epilepticus, and cerebrospinal
fluid (CSF) examination showed normal numbers of cells and protein levels and was
negative for fungi, bacteria, tuberculosis, and herpes simplex virus. Three weeks before
admission, a brain MRI was performed; fluid-attenuated inversion recovery (FLAIR) MR
images showed hyperintensity along the sulci of both fornices, and T1-weighted (T1W1)
images showed high signal after gadolinium (Gd) contrast agent administration (Figure 1).
Therefore, she was diagnosed with meningitis and admitted to our hospital. On admission,
she was taking prednisolone (8 mg/day) for arthritis.

On admission, her height was 155 cm, body weight was 38.4 kg, the Glasgow Coma
Scale (GCS) was E2V1M5, body temperature was elevated at 38.0 ◦C, pulse rate was
78 bpm, and blood pressure was 110/60 mmHg. There were no active lesions, such as
swelling in the joints, but bilateral finger tendon rupture was observed. CSF examination
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showed an absence of red blood cells and was negative for xanthochromia, with levels of
total protein of 32 mg/dL (normal range: 10–40 mg/dL), glucose of 53 mg/dL (normal
range: 50–75 mg/dL), adenosine deaminase of <2.0 U/L (normal range: 5.0–20.0 U/L),
IgG of 6.13 mg/dL (normal range: 1–3 mg/dL), IgG index of 0.42 (normal range: <0.73),
albumin quotient evaluation of 6.3 (normal range: <8.0), and IL-6 of 4.6 pg/mL (nor-
mal range: 0–4 pg/mL). Blood tests showed levels of total proteins of 7.4 g/dL (normal
range: 6.6–8.1 g/dL), albumin of 2.5 g/dL (normal range: 4.1–5.1 g/dL), C-reactive protein
of 3.90 mg/dL (normal range: 0–0.14 mg/dL), rheumatoid factor of 877.9 U/mL (nor-
mal range: 0–14.9 U/mL), and IgG of 2348 mg/dL (normal range: 680–1620 mg/dL).
The patient showed negativity for antinuclear antibody, anti-double-stranded deoxyri-
bonucleic acid (ds-DNA) antibody, anti-Smith (Sm) antibody, anti-SS-A antibody, anti-
ribonucleoprotein (RNP) antibody, proteinase 3-antineutrophil cytoplasmic antibodies
(ANCA), and myeloperoxidase-ANCA.
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Figure 1. Gadolinium-enhanced T1-weighted (T1W1) brain magnetic resonance imaging scan
before treatment.

The patient was also tested for infectious diseases but was negative for herpes simplex
virus 1, varicella-zoster virus, cytomegalovirus, Epstein–Barr virus, hepatitis B virus,
hepatitis C virus, and cryptococcus. Differential diagnosis of non-infectious granulomatous
meningitis includes sarcoidosis and tuberculosis. However, there were no other clinical
findings, such as bilateral hilar lymphadenopathy, that were indicative of sarcoidosis.
Moreover, she had no history of tuberculosis, and a current tuberculosis infection was
excluded because no mycobacteria were detected in the CSF; her T-SPOT-TB was negative.
Therefore, the patient was diagnosed with rheumatoid meningitis. Prednisolone sodium
succinate (40 mg/day; 1 mg/kg/day) was administered by infusion on day 1 to day 9 after
admission, and her consciousness level gradually improved. No antibiotics were used.
MRI was performed on the 10th day of hospitalisation and showed that the high signal that
had been observed in the previous FLAIR sequence had almost disappeared, except in the
left frontal region. In contrast, no change was observed in diffuse hyperintensity (T2-WI,
FLAIR) of cerebral white matter showing leukoaraiosis (Figures 2 and 3). Since the level of
consciousness had improved, her medication was changed to prednisolone 30 mg/day on
Day 10 of hospitalisation. On Day 16, her consciousness level recovered to E4V4M6 on the
GCS, and she was transferred to another hospital.
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Figure 2. Fluid-attenuated inversion recovery (FLAIR) sequence of brain magnetic resonance imag-
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Figure 2. Fluid-attenuated inversion recovery (FLAIR) sequence of brain magnetic resonance imaging.
Before treatment (A,B) and after treatment (C,D).
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3. Discussion

The typical neurological complications of rheumatoid arthritis are synovitis and sub-
luxation of the joints, resulting in damage to the spinal cord and peripheral nerves. Menin-
gitis with direct central nervous system involvement is extremely rare in rheumatoid
arthritis [5]. The precise pathology remains unclear. However, it is associated with the
infiltration of mononuclear cells around small vessels in the leptomeninges [6]. Rheumatoid
nodules within the meninges are specific for rheumatoid meningitis but are not always
present. The nodules consist of focal areas of necrosis surrounded by palmoplantar ep-
ithelial giant cells, and granulomatous inflammation and vasculitis may be present [7,8].
However, rheumatoid meningitis has no specific pathology, and there is no clear difference
in treatment and outcome between patients who undergo biopsy and those who do not [9].

In contrast, rheumatoid meningitis presents with characteristic findings on MRI. Brain
MRI findings of rheumatoid meningitis are mostly unilateral supratentorial lesions char-
acterised by a high signal on FLAIR and diffusion-weighted imaging (DWI) sequences in
the subarachnoid space and a Gd-enhancing effect of the meninges, composed mainly of
the pia mater [10]. DWI hyperintensity often persists after the symptoms improve and
the Gd-enhancing effect disappears and therefore does not necessarily indicate high activ-
ity [10]. In our case, FLAIR and DWI hyperintensity, which had a meningeal Gd-enhancing
characteristic of rheumatoid meningitis, was also observed (Figure 1). Therefore, the patient
was correctly diagnosed and started early on treatment. Central nervous system disorders
associated with rheumatoid arthritis may involve both the pia mater and the dura mater.
In cases with dura mater involvement, clinical symptoms such as headaches and cranial
neuropathy are common [1]. In cases where the pia mater is affected, convulsion, paral-
ysis, psychiatric symptoms, and gait disorders are common [1]. There are no guidelines
for the treatment of rheumatoid meningitis, but previous reports have indicated that the
administration of glucocorticoids alone led to improvement [11]. Similarly, our patient was
treated with glucocorticoids alone and improved. Recurrent rheumatoid meningitis has
also been reported to develop during the administration of infliximab, and anti-TNF-α
inhibitors may be ineffective in these instances [12]. Therefore, it is still unclear what
strategy is required for recurrence suppression and maintenance. However, rituximab has
been shown to be effective in the suppression of rheumatoid arthritis and may potentially
be effective in rheumatoid meningitis [12]. Other reports have indicated that the use of
immunosuppressants such as azathioprine and cyclophosphamide in combination with
glucocorticoids can also successfully treat rheumatoid meningitis [13].

According to previous reports, pathological findings revealed that vasculitis is in-
volved in the mechanism of rheumatoid meningitis [1,2,13]. It has been postulated that im-
munosuppressants are effective for rheumatoid meningitis, as seen in other extra-articular
vasculitis manifestations of rheumatoid arthritis [13]. Glucocorticoids remain the treatment
of choice for initial and long-term treatment. Although glucocorticoids have an anti-
inflammatory effect, the mechanism of action of glucocorticoids in rheumatoid meningitis
is not well-studied.

To conclude, MRI is a useful tool in the diagnosis of rheumatoid meningitis. Unlike
biopsy, MRI has the advantage of being non-invasive and relatively easy to perform. It is
therefore possible to diagnose this disease from characteristic MRI findings and to treat
patients early with glucocorticoids. We hope that there will be more reports on such cases
in the future for a better understanding of this condition.
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