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SUMMARY
Transverse myelitis (TM) with systemic lupus
erythematosus (SLE) has been linked to the presence of
autoantibodies (eg, antiaquaporin 4 (AQP4) and
anticardiolipin (aCL)) and SLE-induced secondary
vasculitis, but the aetiology remains incompletely
understood. A 48-year-old Japanese man with a 6-year
history of poorly controlled SLE had stopped
glucocorticoid therapy 1 year before admission. 3 days
before admission, he developed flaccid paraplegia. Spinal
MRI showed a longitudinally hyperintense T2 grey matter
lesion from the level of Th4 to the conus medullaris,
which was considered longitudinally extensive TM
(LETM). We administered steroid pulse therapy (methyl-
prednisolone 1000 mg/day) for 3 days and prednisolone
50 mg/day. The patient’s flaccid paralysis gradually
improved. We concluded that the patient’s TM was
caused by SLE flare-up, even though we could not
completely rule out antiphospholipid syndrome. SLE
myelitis is relatively rare and many aetiologies are
possible for TM in SLE.

BACKGROUND
The American College of Rheumatology categorises
the central nervous system (CNS) symptoms in
neuropsychiatric systemic lupus erythematosus
(NPSLE) into two major subtypes: diffuse and
focal. Diffuse NPSLE is more likely to manifest
with acute confusion and mood disturbances,
whereas focal NPSLE presents with symptoms such
as seizure, myelopathy and aseptic meningitis.1

Myelitis with SLE has only been reported in 1–2%
of patients with SLE.2 Symptoms of myelitis
include progressive weakness, sensory abnormalities
and autonomic disorders, such as bladder and
rectal disturbances.2 Transverse myelitis (TM) with
NPSLE typically presents within the first 5–7 years
of a diagnosis of SLE and can be the first
symptom.2 Longitudinally extensive TM (LETM),
which is defined as a spinal cord lesion that
extends over three or more vertebrae, is a rarer
complication.3 We describe a rare case of LETM in
a patient with SLE.

CASE PRESENTATION
The patient was a 48-year-old Japanese man with a
history of atopic dermatitis, alcohol abuse and an
unexplained single seizure in his 30 s. He had been
diagnosed with SLE based on pleuritis, epicarditis,
clinical information from a renal biopsy, and high
serum level of antidouble-strand DNA (dsDNA)

antibody and anti-Sm antibody, 6 years before
admission. Prednisolone (PSL) and tacrolimus
therapy had been started. Subsequently, his drug
compliance was not good, but the anti-dsDNA anti-
body test had been negative for several years. The
patient had stopped all treatment on his own a year
before admission. Three days before admission, he
had fallen down and was unable to stand for
3 days; he was brought to our hospital.

INVESTIGATIONS
The patient’s vital signs on admission were as
follows: alert consciousness (Glasgow Coma Scale
(GCS)) score, 15 points), temperature 35.8°C,
blood pressure 92/67 mm Hg, heart rate 112/min
and SpO2 91% (room air). On inspection, he had
rashes with scabbing on the extremities, similar to
an atopic eczema rash, and slight butterfly erythema
on his face, without livedo reticularis. There was no
obvious arthritis. A neurological examination
revealed flaccid paraplegia, weak knee and ankle
jerk reflexes, and no pathological reflex.
Defaecation was well controlled, but the patient had
urinary retention. Superficial sensations were
normal and he claimed no laterality of sensation.
His sensation of vibration was normal. There was
clinical suspicion of spinal injury due to his fall, and
spinal MRI revealed a longitudinally hyperintense
T2 grey matter lesion from the level of Th4 to the
conus medullaris, indicating LETM (figure 1).3

Brain MRI showed an abnormal T2-weighted and
fluid-attenuated inversion recovery hyperintense
lesion at the right midbrain tegmentum (figure 2).
Spinal MRI with gadolinium (Gd) showed that the
spinal lesion in the grey matter was poorly
enhanced. His blood test results on admission were:
white cell count 9060/μL, haemoglobin 12.2 g/dL,
platelets 7.7×104/μL, glucose 119 mg/dL, C reactive
protein 4.43 mg/dL, erythrocyte sedimentation
rate (ESR) 113 mm/h (1 h), immunoglobulin
G (IgG) 2538 mg/dL, antinuclear antibody
1:640 (homogeneous type), anti-dsDNA antibody
260 IU/mL, anti-Sm antibody 15.1 IU/mL,
anti-ribonucleoprotein antibody 96.9 IU/mL, C3
36 mg/dL, C4 2 mg/dL, CH50 14 IU/mL, lupus
anticoagulant 2.34 and anticardiolipin (aCL)-IgG
antibody 29 IU/L. The results of the following tests
were negative or normal: mycoplasma antibody,
antitreponemal antibody, SSA/Ro antibody, SSB/La
antibody, rheumatoid factor, MPO-ANCA,
PR3-ANCA, anti-AQP4 antibody, serum ACE, HIV
test and interferon γ release assay. Cerebrospinal

Takei K, et al. BMJ Case Rep 2015. doi:10.1136/bcr-2015-212112 1

Rare disease

http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2015-212112&domain=pdf&date_stamp=2015-11-26
http://casereports.bmj.com


fluid (CSF) analysis showed the following: marked polymorpho-
nuclear pleocytosis (cell count 890/mm3), protein 466 mg/dL;
glucose 25 mg/dL (CSF–blood glucose ratio 0.21); IgG 184 mg/
dL; IgG index 0.84; myelin basic protein 746 pg/mL; and nega-
tive findings for Streptococcus pneumoniae, cryptococcal,
Aspergillus antigen, β-d-glucan and oligoclonal band tests. Serum
and CSF anti-N-methyl-d-aspartate (NMDA) antibodies were
highly positive. Nerve conduction study showed normal motor
and sensory nerve conduction velocity (MCV, SCV) for the
median, ulnar, tibial and sural nerves; MCV for the peroneal
nerve was undetected.

DIFFERENTIAL DIAGNOSIS
We excluded infectious myelitis, neuromyelitis optica (NMO)
spectrum, atopic myelitis, ANCA-associated vasculitis, demyelin-
ating diseases, collagen diseases or autoimmune diseases except
for SLE, and antiphospholipid syndrome (APS) as the cause for
LETM. Myelitis associated with SLE and APS was still part of
the differential diagnosis.

TREATMENT
A seizure was observed on the second day of hospitalisation,
and was treated with a single 5 mg dose of diazepam. The
patient’s CSF sample before antimicrobial treatment was nega-
tive for bacteria on Gram staining and cultivation. Although a
physical examination showed no fever, meningeal irritation, or

consciousness disturbance, the CSF findings strongly suggested
the possibility of bacterial meningitis. The patient was started
on meropenem (6 g/day). On the third day of admission (5 days
after symptom onset), the patient developed a fever of 38°C,
which did not respond to antibiotics. The antibiotic course was
completed 14 days after admission, resulting in improved CSF
findings as follows: cell count 4/mm3, protein 25 mg/dL and
glucose 35 mg/dL (CSF–blood glucose ratio 0.38), but the
patient’s lower limb paralysis was not resolved. Because the test
results showed no evidence of infection, and the aetiology of
the LETM suggested an SLE flare-up, steroid pulse therapy
(mPSL 1000 mg/day) was given for three consecutive days start-
ing on the 17th hospital day. Finally, two sets of steroid pulse
therapy were administered, followed by oral prednisolone
therapy (PSL 50 mg/day) and low-dose aspirin (100 mg/day).

OUTCOME AND FOLLOW-UP
After steroid pulse therapy, the weakness in the patient’s lower
limbs reduced slightly. A follow-up MRI showed that the
T2-weighted hyperintense lesion had improved. The patient
improved to the point where he could stand. However, his
urinary retention failed to improve, and urethral catheterisation
was continued. For physiotherapy, the patient was transferred to
another hospital on the 56th day after admission. Blood test for
aCL antibody became negative and anti-dsDNA antibody
reduced to 29 IU/mL 3 months after the first admission. He was

Figure 1 Spinal MRI at admission.
T2-weighted image showing a lesion
from Th4 to the conus medullaris (A).
Gd-enhanced T1-weighted image
showing poor enhancement of the
lesion (B). Axial T2-weighted image
showing a grey matter lesion from T4
to the conus medullaris (C).

Figure 2 Brain MRI at the midbrain
level. No abnormal high-intensity
lesions were observed on a
diffusion-weighted image (A).
Abnormal T2-weighted (arrow, B) and
fluid-attenuated inversion recovery
(arrow, C) hyperintense lesion in the
right midbrain tegmentum.
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discharged in a wheelchair 7 months after admission, with per-
sistent urinary retention.

DISCUSSION
Several of hypotheses exist about the pathogenesis of myelitis
with SLE. SLE myelitis may be caused by NMO. A complication
of NMO, also known as Devic’s syndrome, is relatively
common among patients with SLE; some cases of myelitis
linked to SLE in previous reports may have been due to the
NMO spectrum. Indeed, about 20% of patients with SLE myeli-
tis fulfil the diagnostic criteria of NMO.2 4 In the present case, a
test for anti-AQP4 antibody was negative, and the case was less
likely to be of an NMO spectrum disorder. As seen in many
studies, APS may be linked to the pathogenesis. As with SLE,
APS also manifests various neurological symptoms, from psychi-
atric disorders and cognitive dysfunction to cerebrovascular
events, and even TM similar to that seen in NPSLE.5 It has been
reported that the incidence of myelitis in patients with APS is
just 0.4%.6 On the contrary, previous reports showed a higher
prevalence of seropositive aPL ranging from 15% to 50% with
SLE-related LETM.2 4 7 Regarding the possibility of APS in our
case, the aCL antibody test was weakly positive (<40 IU/mL),
and arterial thromboses were not observed on brain MRI or
lower limb venous ultrasonography. According to diagnostic cri-
teria, the patient did not have ‘criteria’ APS, which leads to con-
sidering the possibility of ‘non-criteria’ APS. A report suggests a
direct interaction between aPL and spinal cord phospholipids
rather than a thrombotic process leading to ischaemia.8 As is
expected, APS seems to be one of the most plausible aetiologies
for myelitis, even though it is ‘non-criteria’ APS.

In addition to autoantibodies, Tono et al9 reported a case of
SLE myelitis without aPL antibody, where the autopsy revealed
that vasculitis was responsible for LETM. Others showed that
an ESR over 50 mm/h suggested the existence of vasculitis in
patients with SLE.10 Our patient’s ESR was 113 mm/h before
two sets of steroid pulse therapy.

Some reports point out the possibility of infectious or postin-
fectious myelitis, especially bacterial myelitis.11 12 On admis-
sion, our patient presented none of the classic signs of
meningeal irritations such as fever, neck stiffness, altered mental
status (GCS<13), or headache. According to past reports, more
than 99% cases of bacterial meningitis, which were then identi-
fied with CSF culture, were reported to have at least more than
one symptom.13 14 It has also been reported that the sensitivity
of CSF cultures and Gram stain examination for detecting bac-
terial meningitis is 70–85% and 60–90%, respectively.15 Highly
elevated pleocytosis and systemic improvement by steroid pulse
and antibiotic therapy seemed to indicate low probability of
viral or fungal infections.16 17

In NPSLE, self-reactive autoantibodies either disrupt and pass
through the blood–brain barrier or are produced locally.
Specifically, there is an association between an NMDA receptor
antibody, especially NMDA receptor subunit NR2B antibody,
and NPSLE.18 19 Anti-NMDA antibodies may cause diffuse
NPSLE-like acute confusion and mood disturbances, and might
be less likely to lead to focal NPSLE-like symptoms, including
seizure and myelitis.20 ELISAs of the patient’s serum and CSF
were positive for anti-N2B antibodies. Our patient did not show
signs of dementia but his optimistic behaviour and lack of
insight into his disease could suggest aspects of NPSLE.
Additionally, he never reported superficial sensation, hyperaes-
thesia or hypoesthesia in spite of the MRI findings. His psychi-
atric state influenced by NPSLE might be associated with the
lack of feeling an abnormal sensation. Tono et al9 pointed out

the possibility that anti-NR2 antibodies might be involved in the
development of TM. At present, the relation between anti-NR2
antibodies and TM has not been established.

In addition to marked pleocytosis, the finding of a longitudin-
ally extensive grey matter lesion on T2-weighted imaging was
noteworthy. Birnbaum et al21 previously reported two distinct
subtypes of myelitis in SLE, grey matter and white matter myeli-
tis. They suggested that grey matter findings were more related
to active SLE: grey matter findings were associated with higher
pleocytosis without meningeal signs, more significant systemic
inflammation including ESR, as well as more severe neurological
symptoms, such as paraplegia. On the contrary, white matter
findings were more associated with lupus anticoagulant, aPL
and a history of APS. Nonetheless, we believe that grey matter
myelitis with primary APS surely exists,22 which is a speculation
based on previous studies. There is a common pathophysiology
in myelitis with grey matter lesions between APS and SLE, for
example, vasculitis, although the vasculitis in aPL is not estab-
lished to the extent it is in SLE.23

In conclusion, although we could not completely deny that
this case was caused by ‘non-criteria’ APS (our patient’s LETM
could have been due to APS), we concluded that an SLE flare-up
was more likely than APS because of more significant systemic
inflammatory symptoms and MRI findings, as well as the grey
matter findings.

Learning points

▸ Longitudinally extensive transverse myelitis (LETM), which is
defined as a spinal cord lesion that extends over three or
more vertebrae, is a rare complication of systemic lupus
erythematosus (SLE), and is associated with a poor
prognosis.

▸ Grey matter lesions may be associated with marked
polymorphonuclear pleocytosis and be related to the severity
of paraplegia.

▸ In many cases, a search for the cause of myelitis in patients
with SLE is quite difficult because of some autoimmune
antibodies, especially the anti-aPL antibody.

▸ The association between anti- N-methyl-D-aspartate
antibodies and myelitis remains unclear.
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