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Case report

Rheumatoid meningitis can present MRI findings that
mimic chronic subdural haematoma

Kaoru Yagita, Akiyo Shinde, Toshihiko Suenaga

SUMMARY

A 65-year-old woman with long-standing rheumatoid
arthritis (RA) experienced a recurrent tingling sensation in
her left arm followed by aphasia and a tingling sensation in
her right arm. A subsequent imaging study showed bilateral
subdural fluid accumulation and we initially diagnosed

her with a transient ischaemic attack and chronic subdural
haematoma (CSDH). The cerebral spinal fluid study revealed
an inflammatory response without any indications of
infection or malignant tumours. After a meningeal biopsy,
we redefined the diagnosis to rheumatoid meningitis (RM),
and the patient showed remarkable improvement with
prednisolone administration. RM should be considered as
an alternative diagnosis when examining central nervous
system diseases in patients with RA, as RM presents a
highly variable clinical picture with image findings similar to
those of CSDH.

BACKGROUND

Rheumatoid meningitis (RM) is a rare central neuro-
logical complication of rheumatoid arthritis (RA). We
encountered a patient with long-standing RA with
RM who was misdiagnosed with chronic subdural
haematoma (CSDH) as a result of her brain MRI
findings.

CASE PRESENTATION

A 65-year-old woman with a 10-year history of RA
was admitted to our neurology department, with a
tingling sensation in her right arm and then devel-
oped mild aphasia.

Her RA had been well controlled by iguratimod
and methotrexate for a long time, but her intake of
methotrexate stopped 6 months before the onset of
symptoms.

Approximately 2 months prior to admission, she
experienced a transient tingling sensation in her
left upper limb. The abnormal sensation occurred
3-4 times per day, with a duration of between
5 and 10min. Light headaches and elementary
hallucinations appeared concurrently. Two weeks
prior to admission, she experienced a transient
tingling sensation on the left side of her tongue and
was diagnosed with a transient ischaemic attack
(TTA) and began a regimen of aspirin (100 mg/
day) and clopidogrel (75 mg/day). A fluid-attenu-
ated inversion recovery (FLAIR) MRI sequence of
the patient’s brain showed an area of hyperinten-
sity in the bilateral subdural spaces. Therefore, in
our opinion, her condition may have been compli-
cated by CSDH (figure 1A). Her diffusion-weighted

image (DWI) revealed that the right subdural lesion
had restricted diffusion, while the left side appeared
normal (figure 1B,C). Her abnormal sensations and
headaches continued despite the use of dual anti-
platelet drugs. Two weeks after the MRI study, she
experienced a tingling sensation in her right upper
limb and could not speak. Her family called for an
ambulance and she was admitted to our department.

Her medical history included no remarkable
illnesses other than RA. She was a non-smoker and
did not drink alcoholic beverages. On examina-
tion, she had no tingling sensations, but had mild
aphasia; repetition and comprehension were partially
impaired while naming was retained. There were
no other marked systemic symptoms such as fever,
arthralgia, respiratory manifestation and skin lesions.
The mild aphasia disappeared 3 hours after admission
and there were no other abnormal neurological find-
ings. Subsequently, her transient aphasia and tingling
sensations recurred on several occasions.

INVESTIGATIONS

Laboratory tests showed an increased platelet
count 43.2x10%uL  (normal<34.8x10*pL),
C reactive protein (CRP) level 2.69mg/dL
(normal<0.14 mg/dL), and erythrocyte sedimen-
tation rate of 83 mm/hour (2<normal<16 mm/
hour) while her haemoglobin, white blood cell
count, creatinine and liver enzyme levels were
all within normal ranges. Inflammatory markers
related to RA revealed elevated levels of rheu-
matoid factor (RF) (24.9 TU/mL (normal<151U/
mL)) and antinuclear antibody (80 (normal<40)).
Additional inflammatory markers, indicative of
alternative autoimmune diseases such as double-
stranded DNA antibodies, antineutrophil cyto-
plasmic antibodies, Sjogren’s syndrome-A/B
antibody and myeloperoxidase/proteinase3 anti-
neutrophil cytoplasmic antibody were all nega-
tive. Examination of the cerebrospinal fluid (CSF)
showed an inflammatory profile: monocyte count
of 65/uL (normal <3/uL), segmented cell count of
3/uL (normal <1/uL) and total protein of 75 mg/
dL (15 <normal< 40 mg/dL).

There were no evidence for tumour malignancy;
major tumour markers such as carcinoembryonic
antigen, alpha fetoprotein and carbohydrate
antigen 125 were all negative. Whole-body
contrast-enhanced CT revealed no abnormal
findings. Cytology of CSF revealed many reac-
tive inflammatory lymphocytes, but showed no
evidence of malignancy. Moreover, flow cytom-
etry analysis of CSF did not show monoclonality.
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Figure 1  FLAIR image showing areas of bright signal intensity under
the bilateral dura mater 2 weeks prior to admission (A). Brain MRI also
revealed restricted diffusion signals under the dura and the arachnoid
on the right side (arrows) (B,C). FLAIR, fluid-attenuated inversion
recovery.

Workups of infectious diseases also revealed no abnormal find-
ings: CSF cultures, CSF Cryptococcus antigens, herpes simplex
PCR, CSF tuberculosis PCR and QuantiFERON- tuberculosis
were all negative.

Her brain MRI did not show an area of clear abnormal intensity
in the cerebral parenchyma. FLAIR images showed a decrease in
the high intensity signal in the bilateral subdural space and gado-
linium-enhanced T1-weighted images revealed an enhanced thick
bilateral dura and enhanced right leptomeninges (figure 2A,B).
A DWI revealed restricted diffusion in the bilateral subdural and
subarachnoid spaces (figure 2C,D).

DIFFERENTIAL DIAGNOSIS

We considered the possibility of a progressive subacute menin-
gitis involving RM as a differential diagnosis. Infectious diseases
were unlikely according to the laboratory results. Other than

Figure 2 The brain FLAIR MRI image on the day of admission showed
decreased bilateral subdural fluid accumulation (A). Gadolinium-
enhanced T1WI showed enhanced thick bilateral dura and enhanced

right leptomeninges (arrows) (B). The DWI study revealed that a new
area of restricted diffusion newly appeared in the left subdural space
(arrows) (C,D). FLAIR, fluid-attenuated inversion recovery.

Figure 3  During the meningeal biopsy, there were lots of viscous
pale yellow effusions in the subdural (A) and the subarachnoid (B).
Histopathology (H&E stain) of the meningeal biopsy: a low-power
micrograph of the leptomeninges showed fibrous thickening changes
(C, x10) and a high-power micrograph of the area revealed infiltration
with plasma cells and lymphocytes (D, x40).

her long-standing RA, no additional autoimmune diseases were
detected since she did not present with new systemic symptoms
or autoantibodies. Major tumour markers were all negative and
whole-body contrast-enhanced CT revealed no abnormal find-
ings. Moreover, the findings from CSF cytology and flow cytom-
etry did not indicate malignancy.

We performed a biopsy of her right frontal meninges to obtain
a diagnosis. Intraoperative findings revealed viscous pale yellow
effusions in the subdural and subarachnoid spaces (figure 3A,B).
Histological sections showed a dense inflammatory infiltrate,
predominantly consisting of lymphocytes and plasma cells
(figure 3C,D). Meningeal biopsy also indicated no evidence of
microorganism or dysplasia; therefore, we excluded infectious
and neoplastic diseases. There was no remarkable fibrotic change
and immunoglobulin G (IgG) 4 immunoreactive inflammatory
cells were rarely observed, with lower counts than all other IgG
immunoreactive inflammatory cells combined. New onset auto-
immune diseases including IgG4-related disease were ruled out
because of laboratory and biopsy results.

We diagnosed her with RM as other infectious, inflammatory
and malignant diseases were excluded.

TREATMENT

Pulsed intravenous methylprednisolone therapy (1g/day for
5 days) and subsequent oral prednisolone (55mg/day) were
administered with the oral prednisolone dosage tapering over
several months.

OUTCOME AND FOLLOW-UP

Symptoms such as abnormal sensations and aphasia disappeared
soon after the administration of intravenous methylprednis-
olone. Laboratory tests performed 1month after treatment
showed that her platelet count, CRP and RF returned to normal
limits. There were no additional findings of interest other than
increased neutrophils and decreased eosinophils due to prednis-
olone administration. Her CSF also indicated improvement with
a monocyte count of 10/uL, a segmented cell count of 0/uL and a
total protein of 41 mg/dL. MRIs indicated marked improvement
2 months after initiating treatment (figure 4A,B).
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Figure 4 FLAIR images 2 months after treatment shoe a remarkable
decrease in bilateral subdural fluid accumulation (A). DWI sequence
also showed decline of hyperintensity area and vestige of craniotomy
manipulation. DWI, diffusion-weighted image; FLAIR, fluid-attenuated
inversion recovery.

DISCUSSION

RM is a rare central nervous system complication of RA. Its
clinical presentations are extremely variable, ranging from tran-
sient focal symptoms like TIAs to generalised seizure state.'™
Since there are no definite diagnostic criteria, exclusion tests and
meningeal biopsies must be performed.

A subset of patients with RM have very poor prognosis with
late or no treatment.

Several case reports have indicated that immunosup-
pressive therapy, including prednisolone treatment, can
improve prognosis. Advancements in imaging modalities and
resulting earlier diagnosis will be crucial to managing this
condition.**

We misdiagnosed this case as a CSDH due to the radiological
findings. Although CSDH typically causes subacute to chronic
dementia or gait disturbances, some cases can present with tran-
sient neurological deficits like TIAs.”® The FLAIR MRI sequence
findings showed a bright-intensity subdural lesion, while the
lesions using a DWI sequence can show variable signals ranging
from hypointensity to hyperintensity.’

Patient’s perspective

| thought the tingling sensations in my left arm were my
imagination at first. However, the tingling sensation recurred so
many times that | visited a hospital. | was anxious that I really
may have a stroke because my symptom had continued despite
medications.

My memory about the day of admission is vague, but | was
extremely afraid of my future.

As | had not suffered from arthralgias and stiffness for several
years, | was really surprised when | received the explanation that
my symptoms might be related to rheumatoid arthritis.

| was extremely anxious when they were explaining the
procedure of meningeal biopsy, although I could understand
it was necessary. My family and the medical staff encouraged
me to have the surgery. As a result, | was diagnosed with
rheumatoid meningitis and could receive appropriate treatment
due to the biopsy.

My symptoms such as tingling sensation, headaches and
aphasia disappeared soon after initiating treatment. The decision
to undergo the biopsy was very difficult but the decision enabled
me to return to my ordinary life. | am really grateful for my family
and all of the medical staff.

Learning from errors

There are different diseases that can mimic a CSDH, including
metastasis, infection, lymphoma and autoimmune diseases such
as granulomatosis with polyangiitis.'®'* Recently, Schuster and
colleagues described a RM case in which brain CT showed right
frontal subdural isodense areas mimicking haematoma." Our case,
however, is characterised by its MRI findings resembling CSDH,
which caused us to mistake RM for cerebrovascular disease.

Some case reports have suggested that DWI is useful for
diagnosing RM by showing a bright signal in the subdural and
subarachnoid spaces, which were related to viscous exudates.*’
Our case showed a bright DWI signal area under the left pia
mater when the patient experienced mild aphasia and tingling
sensations in her right arm. Restricted diffusion may be caused
by restriction of water molecule movement within dense inflam-
matory cells. Since there were many viscous components under
the dura and arachnoid mater during biopsy, these viscous
exudates most likely caused her symptoms.

Learning points

» Rheumatoid meningitis (RM) is a rare central neurological
complication of rheumatoid arthritis and can present
transient focal symptoms similar to transient ischaemic
attacks.

» The imaging findings from RM can mimic that of chronic
subdural haematoma.

» Early administration of prednisolone can result in a good
outcome.
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