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FLAMES with Elevated Myelin Basic Protein
Followed by Myelitis
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Abstract:

The pathophysiology of unilateral cortical fluid-attenuated inversion recovery (FLAIR)-hyperintense lesions
in anti-myelin oligodendrocyte glycoprotein (MOG)-associated encephalitis with seizures (FLAMES) is un-
clear. A 26-year-old man was referred because of a seizure. FLAIR showed an increased signal intensity and
swelling of the right frontal cortex. His symptoms and imaging abnormalities were improved after intrave-
nous methylprednisolone therapy. MOG antibody was detected both in serum and cerebrospinal fluid (CSF).
Therefore, the patient was diagnosed with FLAMES. Myelin basic protein (MBP) was elevated in CSF. The
high MBP value in the CSF in the present case suggested that demyelination as well as inflammation can oc-

cur in some FLAMES patients.
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Introduction

Unilateral cortical fluid-attenuated
(FLAIR)-hyperintense lesions in anti-myelin oligodendrocyte
glycoprotein (MOG)-associated encephalitis with seizures
(FLAMES) was first reported as a benign form of MOG
antibody-associated demyelination (MOGAD) with a good
response to immunotherapy. However, the pathophysiology
of FLAMES is unclear, and recent reports have shown that
this disease entity is not always benign, as relapse some-
times occurred, especially without a follow-up course of
corticosteroid tapering.

We herein report a case of FLAMES with subsequent cer-
vical myelitis. Elevated myelin basic protein (MBP) levels in
the cerebrospinal fluid (CSF) suggested that demyelination,
in addition to inflammation, can occur in FLAMES patients.

inversion recovery

Case Report

A 26-year-old man was referred to our hospital because
of a suspected brain tumor. He had a history of meningitis
at three years old and optic neuritis at five years old.

About five weeks before admission, he noticed occasional
involuntary movement of his left forearm. Four weeks be-
fore admission, he was taken to the emergency department
of a local hospital because of a generalized tonic-clonic sei-
zure. He showed no neurological deficit on arrival at the lo-
cal hospital. Levetiracetam 1,000 mg/day was prescribed,
and brain magnetic resonance imaging (MRI) was sched-
uled. Brain MRI was performed three weeks before admis-
sion, showing an increased signal intensity and swelling in
the right frontal cortex on FLAIR, with enhancement on T1-
weighted imaging with gadolinium injection (Figure A).
From 2 weeks before admission, he showed an intermittent
fever of around 38°C and headache.
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Figure.

Serial brain and cervical magnetic resonance imaging (MRI) findings. (A) Brain MRI at a

local hospital; diffusion-weighted imaging (DWI, left panel), fluid-attenuated inversion recovery
(FLAIR, center panel), and T1-weighted imaging (T1-WI) with gadolinium injection (right panel).
MRI shows increased signal intensity and swelling in the right frontal cortex on FLAIR with enhance-
ment on T1-WI with gadolinium injection (arrows). (B) Brain MRI on Day 16. After high-dose meth-
ylprednisolone therapy, the hyperintense signal and swelling on FLAIR are ameliorated, and no
gadolinium-enhanced lesion is seen on T1-WI. (C) About 2.5 months later, cervical MRI shows a hy-

perintense lesion of the cervical cord (arrowheads).

On admission (Day 0), general physical and neurological
examinations showed neck stiffness and meningeal irritation
signs but were otherwise normal. His blood pressure was
124/85 mmHg, heart rate was 98 beats/min with a regular
rhythm, and temperature was 37.0°C. An interictal electroen-
cephalogram was normal. CSF analyses showed pleocytosis
(692/uL., monocytes 346), elevated protein (151 mg/dL), and
mild glucose decrease (59 mg/dL, serum glucose 168 mg/
dL). The MBP level in the CSF was elevated (179 pg/mL),
and oligoclonal band (OCB) was positive. The IgG index
was 0.51.

Because infectious meningoencephalitis could not be

ruled out, meropenem 6 g/day, vancomycin 2 g/day, and
acyclovir 1,500 mg/day were started as empiric therapy.
From Day 3, intravenous methylprednisolone therapy
(IVMP) (1,000 mg/day for 3 days) was given because
immune-mediated encephalitis was suspected based on the
negative results for herpes simplex virus DNA and CSF cul-
tures. However, autoantibodies, including anti-aquaporin 4
and anti-N-methyl-D-aspartate receptor, were not detected
on enzyme-linked immunosorbent assays. CSF cytology did
not show any malignant cells, and enhanced computed to-
mography of his body did not show any tumor.

After IVMP therapy, his high-grade fever and headache
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were partially relieved, and follow-up MRI on Day 16
showed no gadolinium-enhanced lesion (Figure B). There-
fore, IVMP was considered to be effective, but a course of
steroid tapering was not given because no specific autoanti-
bodies were found. A CSF analysis on Day 28 showed im-
provement in pleocytosis (33/uL, monocytes 33) and ele-
vated protein (57 mg/dL), but MBP was still elevated (164
pg/mL), and OCB was repeatedly detected. Some of these
OCBs had not been noted in the initial examination.

He was discharged on Day 29 without any neurological
sequelae. After discharge, MOG antibody was detected in
the Day 3 serum (1:512) and in the Day O CSF (1:32) using
a cell-based assay [the level of anti-MOG antibody was
measured using a live cell-based assay method with IgG-
specific secondary antibody at Tohoku University Hospi-
tal (1)]. The results of serial OCB assessments indicated epi-
tope spreading, but autoantibodies other than anti-MOG an-
tibody, including anti-oi-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid (AMPA) receptor 1/2, dipeptidyl-
peptidase-like protein 6 (DPPX),
protein-like 2 (CASPR2), leucine-rich glioma-inactivated 1
(LGI1), and gamma-aminobutyric acid type B (GABAB) re-
ceptor, were not detected. Therefore, he was diagnosed with
FLAMES.

He felt numbness in his right hand and Lhermitte’s sign
two weeks after discharge. His symptoms improved gradu-
ally without treatment, and 73 days from the initial admis-
sion, cervical MRI showed a hyperintense signal in the cer-
vical cord (Figure C). MOGAD in the cervical cord was
considered, and he was given oral prednisolone 5 mg/day to
prevent recurrence. No relapse has been noted for six
months.

contactin-associated

Discussion

MOG antibody-positive, unilateral, cerebral cortical en-
cephalitis with epilepsy was first reported by Ogawa et
al. (2), and the term FLAMES was recently suggested (3).
At first, authors reported FLAMES as having a benign prog-
nosis (2), but subsequently, FLAMES cases
lapse (4-6) or ensuing demyelination (acute disseminated en-
cephalomyelitis, optic neuritis, or myelitis) (6-8) were also
reported. In the present case, myelitis of the cervical cord
occurred subsequently (1.5 months after FLAMES). The im-
munotherapy given to the patient consisted only of IVMP
and was not followed by a course of steroid tapering be-
cause, at that time, MOG antibody positivity had not been
identified. Rapid steroid tapering has been reported to be as-
sociated with relapse in patients with FLAMES (4, 6), as
well as MOGAD (9), and the present case may suggest that
no course of corticosteroid tapering can lead to subsequent
demyelination, even after an excellent response to immuno-
therapy in patients with FLAMES.

The present case showed a high CSF MBP value. CSF
MBP in FLAMES cases has not been reported to be ele-
vated (2, 6), even though patients with anti-MOG antibody

with re-

and presenting transverse myelitis, optic neuritis, and acute
disseminated encephalomyelitis often show elevated CSF
MBP levels (10). The underlying mechanisms involved in
FLAMES are not well known; even whether an anti-MOG
antibody directly causes encephalitis and seizure or just co-
exists with another autoimmune disorder is a matter of
debate (2, 11). Furthermore, antigen-specificity of T cells
can affect pathophysiological mechanisms (demyelination-
dominant or inflammation-dominant) in patients with anti-
MOG antibody. (12) One report of a FLAMES case with a
brain biopsy showed inflammatory changes without demye-
lination or MOG loss (7), whereas another showed inflam-
matory changes with mild loss of MOG immunoreactiv-
ity (13). In the second case report, the authors suggested
that their case was in an early stage of demyelination. Dur-
ing demyelination, MOG is degraded quickly, whereas MBP
seems to take more time to be degraded (14). The present
case showed repeated high CSF MBP values, probably be-
cause of the relatively long duration from the symptom on-
set to immunotherapy.

Another possible explanation is that the elevated CSF
MBP value reflected subsequent myelitis, as most transverse
myelitis patients with anti-MOG antibody show elevated
MBP levels in the CSF (10). However, whether and from
when MBP elevation in CSF precedes myelitis is unclear at
present.

One more possible explanation is that the elevated MBP
level was due to seizure attacks involving non-specific mye-
lin damage (15), although MBP levels were still elevated
one month after the seizure attack in the present case, and
MBP has not been reported to be elevated even after seizure
in other FLAMES cases (2, 6). The present case suggests
that demyelination, as well as inflammation, can occur in
some FLAMES patients. Measuring the CSF MBP level in
FLAMES patients is likely to be valuable in terms of evalu-
ating the pathophysiology and perhaps predicting subsequent
MOGAD.

In conclusion, we encountered a FLAMES case with ele-
vated CSF MBP, followed by myelitis of the cervical cord.
A short course of corticosteroid tapering after IVMP might
be needed not only to prevent relapse but also to prevent
subsequent MOGAD. The high CSF MBP value in the pre-
sent case suggests that demyelination, as well as inflamma-
tion, can occur in some FLAMES patients.
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