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Abstract

Rheumatoid meningitis (RM) is a rare central nervous system (CNS) manifestation of rheumatoid 
arthritis (RA) with a wide spectrum of symptoms. We present a review of the literature with a rare 
illustrative case of a 61-year-old man with a history of seropositive rheumatoid arthritis (RA) who 
presented headaches, stroke-like symptoms and seizures. MRI revealed the leptomeningeal en-
hancement in the right hemisphere. As cerebromeningeal fluid showed increased level of protein 
and was positive for Candida mannan, the initial clinical diagnosis was fungal meningitis. Despite 
the antifungal treatment the patient’s clinical condition did not improve. Detailed laboratory, radio-
logic and histopathological diagnostics enabled the diagnosis of RM. 
In conclusion is worth to highlight that presentation of RM is variable and complex, diagnosing it is 
a big dilemma which is why it must be considered in the differential in a patient with long-standing 
seropositive RA.

Key words: rheumatoid arthritis, rheumatoid meningitis, stroke-like symptoms, central system  
involvement.

Introduction

Rheumatoid arthritis (RA) is a  multifactorial, auto-
immune systemic inflammatory disease which most 
commonly affects synovial joints. It presents with pain 
and stiffness of multiple joints which commonly involve 
proximal interphalangeal (PIP) and metacarpophalange-
al (MCP) joints. The disease is estimated to affect 1% of 
the population predominantly women [1]. 

Rheumatoid arthritis has several extra-articular 
manifestations like rheumatoid vasculitis, nodules, in-
terstitial pulmonary fibrosis, ocular manifestations (e.g. 
scleritis) or renal involvement. Nervous system manifes-
tations of RA include peripheral neuropathies, mononeu-
ritis multiplex, cervical myelopathy due to atlanto-axial 
subluxation and rheumatoid meningitis (RM) [2]. 

Rheumatoid meningitis is a  rare central nervous 
system (CNS) manifestation of RA with symptoms rang-
ing from headaches and seizures to deafness, speech 
impairment and stroke-like symptoms for instance 

hemi-paresis, cognitive impairment, focal neurological 
deficits which makes diagnosing it a challenge. 

Material and methods 

We analyzed studies reporting neurological manifes-
tations of rheumatoid arthritis from PubMed and Goo-
gle Scholar databases as a key words using a combina-
tion of search terms such as: rheumatoid arthritis with 
pachymeningitis. 

Using a combination of presented search terms, we 
undertook a systematic review of the literature for dis-
cussion and analysis of studies reporting neurological 
manifestations of rheumatoid arthritis from PubMed 
and Google Scholar databases especially focusing on 
pachymeningitis. 

Case description

A 61-year old man with speech impairment, left-sid-
ed paresis and generalized seizures was admitted to the 
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neurology department with the suspicion of stroke. The 
patient suffered from coronary heart disease for seven-
teen years and RA for 10 years which was being treated 
with methylprednisolone (8 mg/day) and methotrexate 
(20 mg/week). Neurological symptoms were preceded 
by severe headache, right tinnitus and increased blood 
pressure (max 220/100 mm Hg). MRI of the head (Fig. 1) 
showed hyper-intense signaling and diffusion restric-
tion from the fronto-parieto-temporal region, addition-

ally contrast studies showed leptomeningeal enhance-
ment in the right hemisphere. 

Transcranial USG revealed atherosclerotic lesions that 
were hemodynamically insignificant which lead to exclu-
sion of stroke. Lumbar puncture was performed for fur-
ther assessment which revealed pleocytosis (7 cells/µl), 
increased level of protein and was positive for Candida 
mannan which lead to a suspicion of fungal meningitis. 
Moreover, presence of IgG oligoclonal bands were present 

Fig. 1. MRI scan of the brain on first admission to the hospital. The study description was prepared by 
prof. Edyta Szurowska. Axial TIRM dark fluid sequence – cerebral cortex oedema in the frontoparietal 
region of the right hemisphere with clamping grooves of brain and increase of their signal (A); axial DWI 
sequence – minor foci of diffusion reduction in the right parietal lobe (B); axial, contrast-enhanced T1 – 
dependent images- distinct enhancement of dura mater and pia mater in frontoparietal area (C).

B CA

Table I. Laboratory results

CSF analysis

Parameters tested Result Reference 
values

Chlorides (mmol/l) 115 115–130

Albumin (mg/l) 771.04 < 350

Total Protein (g/l) 1.11 0.15–0.40

Glucose (mg/dl) 63 40–70

Cell count (cells/µl) 8 < 3

Erythrocytes (per high power field) 1–3 Absent

Leukocytes (per high power field) 0–1 Absent

Borrelia antibodies Negative Negative

Aspergillosis antibodies Negative Negative

Candida mannan antibodies Positive Negative

Immunoglobulin (IgG) (mg/l) 36.10 Absent

Serology

Parameters tested Result Reference 
values

Hemoglobin (g/dl) 11.6 13–17

Hematocrit (%) 35.8 40–50

Basophils (%) 0.0 0–2

Eosinophils (%) 0.0 0–6

Neutrophils (%) 83.6 40–70

Monocytes (%) 6.2 4–8

Lymphocytes (%) 10.0 20–50

MCV (fl) 86.1 80–100

Glucose (mg/dl) 140 60–99

CRP (mg/l) 3.6 0–5

ESR (mm/h) 8 < 15

ACPA (U/ml) 76 < 5

RF (IU/ml) 229 < 30

ACPA – anti-cyclic citrullinated peptide, CRP – C-reactive protein, CSF – cerebrospinal fluid analysis, ESR – erythrocyte sedimentation rate, 
MCV – mean corpuscular volume, RF – rheumatoid factor.
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in both cerebrospinal fluid (CSF) and serum, suggesting 
passive diffusion between them. Additionally, a  brain 
biopsy affirmed lymphoid infiltration of the meninges 
with histiocytes containing PAS+ substance. Due to sus-
picion of fungal etiology the patient was treated with 
fluconazole for 3 months, but clinical condition did not 
improve. 

The patient reported back after 3 months with severe 
headache (VAS 10/10), dizziness, sleeplessness and mood 
disorders. Laboratory tests showed mild normocytic 
anemia (Hgb 11.6 g/dl), thrombocytopenia (PLT 122 G/l), 
lymphopenia (0,42 G/l) and low inflammation markers 
(ESR 8 mm/h, CRP 3.6 mg/l). Immunological assessment 
reveal the presence of anti-nuclear autoantibodies (ANA 
HEp-2 1 : 320 homogenous type, > 1 : 2560 speckled type; 
ANA-immunoblot: anti-SSA-Ro60 and anti-SSA-Ro52; 
anti-SS-A  (154 IU/ml; n < 20.0 IU/ml), RF (229 IU/ml, 
n < 30 IU/ml) and ACPA antibodies (76 U/ml; n < 5 U/ml). 
Anti-neutrophil antibodies (ANCA), anti-endothelial cell 

antibodies or antiphospholipid antibodies were negative 
(Table I). There were no symptoms of active vasculitis in 
other organs (physical examination, chest CT, abdominal 
USG, urine test). Follow-up MRI revealed no visible re-
gression of previously described changes. Fungal etiology 
seemed unlikely in this situation. 

The neuropathological consultation of brain samples 
(Fig. 2), combined with the clinical presentation and lab-
oratory results allowed to diagnose chronic rheumatoid 
meningitis and CNS vasculitis in the course of RA. Addi-
tionally, the diagnosis of secondary Sjögren’s syndrome 
(sSS) was based on a positive Schirmer’s test, symptoms 
of dry mouth (unstimulated salivary flow) and presence 
of anti-SSA antibodies in the immunological assessment.

Immunosuppressive treatment with methylpred-
nisolone (total 3 g IV), followed by oral prednisone  
0.5 mg/kg QD and IV cyclophosphamide every 3 weeks 
for 8 months (total dose 7.2 g) was administered. Cur-
rently after 4 years the patient is in good condition with 

B

Fig. 2. Histopathology of cerebro-meningeal biopsy. The study description was prepared by prof. Ewa 
Iżycka-Świeszewska. Intense chronic inflammation with vasculitis and granulation tissue within lep-
tomeninges and subarachnoid space as well as slight vasculitis of cortical vessels (HE, 100 ×) (A); 
fibrosing granulation tissue with histiocytic multinucleated cell necrotizing granuloma and hyaliniza-
tion of blood vessels walls (HE, 200 ×) (B); inflammatory infiltrate made of foamy and multinucleated 
histiocytes, lymphocytes and plasmocytes (HE, 400 ×) (C); chronic meningitis with active vasculitis in 
form of dense intraparietal and perivascular lympho-plasmocytic infiltrates, old extravasations with 
hemosiderin- laden macrophages and collagen fibers deposition (HE, 400 ×) (D).

A

C

B

D
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episodic headaches of low intensity (VAS 2/10). The 
control MRI (Fig. 3) revealed a decrease in temporal en-
hancement of the meninges. The patients were treated 
with methotrexate in current dose 15 mg per week. 

Results of data searching 
We analyzed similar clinical problems in the liter-

ature. Since 2012 there have been 28 different case 
reports published about pachymeningitis in a  course 
of RA. Out of these, 5 of them reported patients with 
seronegative RA in whom pachymeningitis was the 
first clinical manifestation of the autoimmune disease 
(Fig. 4) [3–8]. 

Discussion
Pachymeningitis is the inflammation of the most su-

perficial layer of the meninges-dura mater [1]. In some 
cases, the inflammation can reach the leptomeninges 
and the brain parenchyma [3]. The etiology of pachy-
meningitis ranges from infectious causes (like syphilis, 
fungal or viral), lymphomas, drug-induced to auto-im-
mune (like vasculitis or RA) and IgG4-related pathologies 
[4, 9]. Extremely rare cause of hypertrophic pachymenin-
gitis is primary Sjögren’s syndrome (SS). Nakano et al. 
[10] report only a single case of patient with primary SS 
who developed pachymeningitis. There have not been 
any cases of patients with secondary SS associated with 
pachymeningitis. This variety of causes lead to consid-
erable diagnostic difficulties. Identifying the cause of 

changes in the CNS is crucial to implement proper treat-
ment and avoid complications.

Cervical myelopathy due to atlanto-axial subluxation 
is the most well-known CNS manifestation in the course 
of RA, others include spinal cord compression, subdural 
hematoma [11], cerebral vasculitis, rheumatoid nodule 
formation and pachymeningitis [12]. The first suggestion 
of pachymeningitis due to RA was by Wells [13] in 1969, 
since then there have been a number of reviews and re-
ports which showed CNS involvement in RA patients. 

While common neurological symptoms like head-
aches, seizures, focal neurological deficits, altered men-
tal condition and cranial nerve palsies that present as 
blindness or sensorineural deafness were reported over 
the years [12, 14], some rare symptoms have been de-
scribed in the recent times which include neuropsychiat-
ric presentation [5] and acute parkinsonism [15]. Due to 
these varied neurological symptoms and a multitude of 
etiologies for pachymeningitis, diagnosis of rheumatoid 
meningitis is challenging.

Fig. 3. MRI scan of the brain after 6 months of immunosuppressive treatment. The study description was 
prepared by prof. Edyta Szurowska. Axial FLAIR sequence – regression of cerebral cortex oedema placed in 
the frontoparietal region of the right hemisphere, grooves of brain of proper width, visible only band-like 
area of gliosis in the area of surgical access (A); axial, contrast-enhanced T1 – dependent images – distinct 
regression of meninges enhancement in frontoparietal area, minor enhancement of post-biopsy site (B).

A B

Fig. 4. Results of data searching.

Cases of pachymeningitis
(n = 28)

Seropositive RA 
(n = 23; 82%)

Seronegative RA (n = 5; 18%), 
pachymeningitis as a first 

symptom
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Diagnosis of RM depends on a combination of clini-
cal presentation, lumbar puncture, brain MRI and biop-
sy along with exclusion of other etiologies [3]. The CSF 
analysis on lumbar puncture may have mild pleocytosis 
with predominant lymphocytes, increased protein and 
increased or normal glucose. To exclude any infections, 
CSF cultures should be negative. 

In our case, the cultures were negative for bacteria, 
borreliosis and aspergillosis, but was positive for Candi-
da mannan due to which a suspicion of fungal etiology 
arose. MRI with DWI sequence shows meningeal thick-
ening and sometimes there maybe presence of rheu-
matoid nodules with contrast enhancement. But these 
tests are non-specific for RM and a biopsy for establish 
the diagnosis is necessary. In the histopathological as-
sessment were nonspecific meningeal inflammation, 
presence of nodules and vasculitis [16]. 

Magaki et al. [6] stated that the most characteris-
tic histological findings in brain biopsy of described pa-
tients are picture of pachymeningitis or leptomeningitis 
with rheumatoid nodules (typical presentation) and vas-
culitis affected a  smaller parenchymal and meningeal 
arteries. The mononuclear cells, especially plasma cells, 
multinucleated giant cells, neutrophils (less common-
ly) and occasional necrosis formed inflammatory infil-
trates. The authors suggested that the autoimmunity of 
collagen may be a main cause of inflammatory changes 
in the meninges. 

Serological findings in a patient with RM include el-
evated CRP, ESR, RF and ACPA antibodies, out of these 
the latter two are considered specific, all of which were 
elevated in our patient [1]. ACPA antibodies titer has 
been a  novel tool to check the disease advancement 
as its presence is associated with severe extra-articular 
manifestations and progressive damage to the joint [17]. 
Moreover, some case reports suggest presence of RF in 
the CSF as a possible diagnostic finding, although we did 
not assess this in our patient [17]. Currently there are no 
specific biomarkers or guidelines to detecting RM.

Tay et al. [18] conducted a meta-analysis assessing 
association of anti-N-methyl-D-aspartate (anti-NMDA) 
receptor antibodies and neuropsychiatric (NP) syn-
dromes in systemic lupus erythematosus (SLE) and SS 
which added another potential serological marker [19]. 
Their study showed that presence of anti-NMDA recep-
tor antibodies in the serum could be used in diagnos-
ing NP syndromes in SLE and SS, but it did not help in 
distinguishing the type of NP manifestation. However, 
no such data is available for patients with RA or other 
rheumatological diseases which also has NP manifesta-
tions and further studies need to be done to establish 
anti-NMDA antibody as a promising diagnostic marker.

No definitive treatment for RM currently exists due 
to its rarity and diverse clinical presentation but previ-

ous case reports and studies have used a combination of 
corticosteroids, immune modulating drugs, cyclophos-
phamide and rituximab successfully [19–21]. However 
occurrence of PM in the course of treatment with bio-
logics was also described [22].

Most cases of RM have occurred in patients with se-
ropositive RA, however this may occur in patients at any 
stage of the disease [6, 8]. In some case reports, RM was 
observed in patients as the first clinical manifestation of 
RA [4, 23]. In our case, the patient had been diagnosed 
with seropositive RA for 10 years. 

The pathogenesis of remains unclear, although 
many case reports over the years suggest the use of tu-
mor necrosis factor inhibitor as a treatment for RA was 
the cause of RM [24–27]. It is hypothesized that these 
drugs induce development of accelerated nodulosis by 
various mechanisms like induction of cytokine expres-
sion modulation in particularly interferon [25]. 

Other theories include failure of inhibition of apopto-
sis in component cells or failure of interferon gamma in-
hibition which could promote granulomatosis [23]. Our 
patient was being treated with glucorticosteroids and 
methotrexate which may be the reason for development 
of RM as suggested by Huys et al. [25] in their study.

We analyzed 28 different case reports published 
about pachymeningitis due to RA. Five of them de-
scribed patients without diagnosis of RA at the begin-
ning with symptoms of pachymeningitis as the first 
clinical manifestation of the autoimmune disease [3–8] 
although both the patients in the Magaki et al. [6] report 
had a strong family history of RA. Most recurring clinical 
presentation in all these cases are stroke like symptoms, 
headaches, speech impairment, recurring seizures and 
most of these manifestations are progressive over a pe-
riod of weeks to months. Thus, such varied presentation 
over a period leads to misdiagnosis. 

The rest of the articles report cases in patients with 
seropositive RA most of whom were being treated for it 
with a combination of methotrexate and corticosteroids 
additionally some of them were being treated with TNF-α 
blockers [20, 22, 24–27] sulfasalazine [28, 29], a gold salt 
[30], iguratimod, a methanesulfonanilide [14, 31]. 

The imaging results rarely revealed pathology in CT 
scans, but findings in MRI aided towards the diagnosis 
of RM. Most of the cases showed abnormal signaling in 
MRI without contrast, it was necessary to perform con-
trast MRI to visualize the lepto- or pachymeningeal up-
take and enhancement. 

Other MRI sequences (FLAIR, DWI) showed hyperin-
tense signals over the meninges. Some cases the first 
MRI performed did not show any pathological abnor-
malities [24, 32, 33] but after progression of the disease 
similar findings were noted. Unfortunately, there are no 
findings that exist in imaging which are specific for RM, 
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so imaging is useful in excluding etiologies like malig-
nancies, ischemic stroke or hemorrhage.

Laboratory tests, which include serum inflamma-
tory markers (CRP, ESR), were persistently elevated in 
most of the patients leaving 13 cases where these were 
either not reported or were normal. But these inflam-
matory markers can be elevated in several systemic 
diseases. CSF findings were persistent in almost all the 
cases with pleocytosis and increased protein content 
as the characteristic findings leaving 2 cases where it 
was normal [5, 30]. 

In some cases there was presence of RF or ACPA 
[3, 34, 35] antibodies in undiluted CSF therefore pres-
ence of RF or ACPA antibodies in the CSF could be 
a  good diagnostic marker of RM, but these are not 
present in all the cases. Current biomarkers include 
serum RF, ACPA and these findings are quite per-
sistent in RM patients with either one or both being 
present in all the 29 cases.

In addition to these, Tsuzaki et al. [24] reported ele-
vated antinuclear antibodies (ANA), Anti-Sjögren’s-syn-
drome-related antigen A/Anti-Ro (SS-A), Anti-La (SS-B) 
antibodies, chemokine ligand 13 (CXCL13) and Akamat-
su et al. [36] reported elevated interleukin 6 (IL-6) while 
one patient had negative serum RF, ANA and ANCA [4]. 
Elevated IL-6 has been reported very rarely in previous 
literature. Biopsy findings in all the cases are very sim-
ilar and lead to confirmed diagnosis of RM which typi-
cally showed granulomatous inflammation of the me-
ninges with lymphoplasmacytic infiltrate, perivascular 
inflammation and presence of rheumatoid nodules in 
some cases. As of today, meningeal biopsy is the most 
accurate diagnostic test for RM, but due to its’ invasive 
nature it shouldn’t be performed unless all other etiol-
ogies have been excluded. 

Preferred treatment method was intravenous 
methylprednisolone followed by oral prednisolone. 
Treatment for RA was continued or was changed to 
rituximab which successfully managed the RA pro-
gression [1, 3, 7, 25, 35]. Elevated serum ACE and β-2 
microglobulin were reported by Pellerin et al. [15] and 
McKenna et al. [8] although, these findings haven’t 
been clearly associated with RM [8, 15]. Some pa-
tients had pulmonary manifestations in the form of 
nodules or pleural effusions which were attributed as 
extra-articular manifestations of RA after examina-
tions [22, 32, 35]. 

Conclusions

Previously RM was identified during autopsies, but 
recently due to the advancement in imaging techniques 
and diagnostic procedures, it has been possible to detect 

it early and start the appropriate treatment. This review 
establishes that the incidence of pachymeningitis in the 
course of RA is quite rare but is still increasing and there 
is a need to find more specific tests or biomarkers which 
could facilitate differential diagnostics of this disease.
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