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There are several distinct clinical phenotypes of inflammatory demyelinating diseases of the central ner-
vous system. In classical multiple sclerosis (MS) there are varied pathological patterns, possibly with
differences in pathogenesis. Neuromyelitis optica (NMO) is often associated with a specific antibody,
suggesting a distinct pathogenesis. We report a case of a young Caucasian male who presented with
right hemiparesis secondary to a left fronto-parietal inflammatory brain lesion, which improved over
years leaving minimal deficit. Seventeen years later he re-presented with a progressive tetraparesis sec-
ondary to cervical myelitis that did not respond to treatment. The NMO antibody was not detected
and neuropathological examination was unusual with evidence of a persistent B-cell inflammatory
response in the cord. Although having some of the clinical features of NMO, this case presented novel
clinico-pathological features that do not easily fit into current MS subtypes.
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A 35-year-old man presented with a short
history of gait disturbance. Neurological exami-
nation revealed a mild right spastic hemiparesis
and right upper motor neurone facial weakness.
Routine blood tests, CT brain imaging, cerebral
angiography, visual evoked responses (VERS)
and cerebrospinal fluid (CSF) examination were
all normal. A year later his hemi-paresis wors-
ened and he developed an expressive dysphasia.
Magnetic resonance imaging (MRI) of the brain
was suggestive of a white matter inflammatory
plaque in the left frontal lobe. He was treated
with steroids and made a good but incomplete
recovery.

Fifteen years later he developed neck discom-
fort followed, over several weeks, by progressive
tingling in his chest that radiated distally to
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affect his entire body below the neck. He
became progressively tetraparetic and inconti-
nent of urine and occasionally faeces. His cra-
nial nerve examination was normal with no
clinical evidence of optic neuropathy. He had
marked weakness of his right upper limb (MRC
grade 4/5), left upper limb (3/5) and lower limbs
(2/5). Deep tendon reflexes were preserved in
the upper limbs and pathologically brisk in the
lower limbs. Plantar responses were extensor.
Light touch was impaired up to the level of mid
chest but pin prick sensation was preserved.
Cervical spine MRI revealed a diffusely
swollen cervical cord from C3 to C6 with
increased signal on T2 sequences (see Fig. 1A)
and discrete areas of enhancement. Brain MRI
revealed an extensive area of focal encephalo-
malacia involving the medial aspect of the left
parietal and posterior frontal region (see
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Fig. 1. (A) Sagittal cervical cord T2 weighted MRI
April 2004 showing a diffusely swollen cervical cord
from C3 to C6 with increased T2 signal. (B) Trans-
verse brain FLAIR MRI May 2005 showing extensive
area of focal encephalomalacia involving the medial
aspect of the left parietal and posterior frontal region.

Fig. 1B). CSF examination showed 88 lympho-
cytes/mm3, no red blood cells, a glucose of
3.1/4.7 mmol/1 (CSF/plasma) and a protein
level of 1.4 g/1. Oligoclonal bands were
negative. VER were normal. Infective and auto-
immune causes of a transverse myelitis were
excluded. The patient was treated with intrave-
nous methylprednisolone (1 g/day for 3 days)
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and made only a slight improvement before
relapsing. Cyclophosphamide was started and
a repeat CSF examination performed 4 weeks
later showed the CSF white cell count had
decreased to 10 cell/mm?® but his CSF protein
remained elevated (1.54 g/l). Repeat MRI
showed the cord was still swollen, with patchy
enhancement. A course of plasma exchange was
initiated, which resulted in mild improvement of
his arm function. He was discharged home after
7 months of inpatient treatment, with a tetra-
paresis, requiring total nursing care for washing
and dressing and a hoist for transfers.

Repeat VERs performed the following
year showed slowing in the right optic nerve
with a P100 latency of 132 ms (N < 115 ms).
Although he did not fulfil all the definite criteria
for neuromyelitis optica (NMO), a clinical diag-
nosis of NMO was made and he was he was
started onazathiaprine. Serum was sent to the
Mayo clinic but the neuromyelitis antibody
(NMO IgG) was negative. One year later MRI
of his spinal cord showed persistent florid
enhancement from C2 to C7 (see Fig. 2).
Mitoxanthrone was commenced but there was
no clinical improvement and 1 year later he
developed an aspiration pneumonia and died
soon afterwards of respiratory failure.

PATHOLOGY

Macroscopic examination of the spinal cord
revealed an area of softening, swelling and
grey discoloration extending from C2 to Tl1
(Fig. 2A). Microscopy revealed severe demye-
lination with a heavy lymphocytic infiltration.
This was predominantly perivascular but also
parenchymal and leptomeningeal, and was
mainly composed of B cells with a small, mature
morphology (Fig. 2B). Numerous plasma cells
and microglia were also present with intermixed
small T cells and CD68-positive macrophages.
Lymphocytes did not show cytological atypia.
Oedema of the grey and white matter resulted in
disruption of the normal architecture and there
was marked neuronal and axonal loss. The
entire cross-section of the cord was affected
from high cervical to at least T1. Immuno-
histochemistry for IgM revealed some diffuse
labelling, and variable foci of perivascular
cuffing. There was diffuse labelling for IgG
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Fig. 2. (A) Macroscopic examination of the spinal
cord showing an area of softening, swelling and grey
discoloration extending approximately from C2 to
T1. (B) Microscopy of the cervical spinal cord show-
ing severe demyelination with a heavy lymphocytic
infiltrate which is predominantly perivascular, but
also parenchymal and leptomeningeal, composed
mainly of B cells (CD20- and CD79a-positive) with a
small, mature morphology. There was neuronal and
axonal loss, with only a few remnant fibres. (C)
Microscopic examination of the cerebral lesion show-
ing demyelination typical of a chronic inactive plaque
associated with severe axon loss. The section shows
few perivascular T and B lymphocytes and a small
number of scattered microglia.

without conspicuous perivascular cuffing.
Caudal to the lesion, the cord showed atrophy
and tract degeneration. Polymerase chain
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reaction for heavy chain rearrangements in the
B lymphocyte population revealed only a weak
clonal product of minimal significance.

Macroscopic examination of the coronal
slices of the brain revealed an area of softening
and discoloration lateral to the left lateral
ventricles measuring 30 mm by 20 mm which
extended from the level of the mamillary bodies
to the level of the posterior horns of the lateral
ventricles. Microscopic examination of this
confirmed demyelination typical of a chronic
inactive plaque though associated with severe
axon loss (Fig. 2C). The optic chiasm had mild
lymphocytic perivascular cuffing with small foci
of demyelination only.

DISCUSSION

We report a case of an inflammatory demyelin-
ating disorder with an unusual pathology. This
was characterized clinically by a combination of
transverse muyelitis, subtle evidence of optic
nerve involvement and a solitary demyelinating
lesion in the brain. Pathologically there was
evidence of a heavy infiltrate of B cells in the
spinal cord. Although this case fits into the
broad clinical and pathological spectrum of
multiple sclerosis (MS), the atypical brain
lesion, the monophasic myelitis and the optic
nerve involvement is suggestive of NMO.
Although NMO IgG antibodies were not
detected in this patient, these antibodies are
absent in approximately one-third of NMO
cases (1, 2) but can occasionally be in the CSF
(3). These antibodies are also present in approx-
imately 40% of cases of longitudinally extensive
transverse myelitis and predict a high risk of
relapse (4).

It is becoming increasingly recognized that
patients with NMO can have lesions in the brain.
In a study of 60 patients who fulfilled the 1999
Wingerchuk clinical diagnosis of NMO (5) 36
(60%) had abnormal brain imaging (6). Of
those, 10% had typical MS lesions, 8% had
diencephalic, brainstem or cerebral lesions
atypical for MS and symptomatic brain lesions
present in only one patient who had a large
cerebral lesion and was comatose. Other pub-
lished series have shown 19-56% of relapsing
NMO patients develop white matter brain
lesions, most frequently asymptomatic (5, 7). It
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is very unusual to have a symptomatic cortical
brain lesion in NMO, especially if it precedes the
diagnosis. Nakamura et al. reported a 43-year-
old female with a large tumefactive lesion in the
right frontal lobe, with a raised CSF protein and
a polymorphonuclear pleocytosis that responded
to steroids (8). One year later she developed
recurrent bilateral ON and 11 years later devel-
oped a transverse myelitis. She had several
relapses of myelitis and ON and died aged 63 of
respiratory failure.

The pathology in our case is not is keeping
with any of the four patterns described by
Lucchinetti et al. in MS (9). Although the
severity of the myelitis is in keeping with NMO,
the continued inflammation despite immunosup-
pression is unusual. In fatal cases, histological
examination often shows a necrotizing process
with neutrophils, capillary proliferation and
variable lymphocytic cuffing (10); whilst follow-
ing longer survival the cord may appear atrophic
and gliotic. Lucchinetti et al. (11) demonstrated
the presence of perivascular deposition of immu-
noglobulins (largely IgM and complement C9)
in active lesions associated with prominent
vascular fibrosis and hyalinization in both active
and inactive lesions. Although immuno-
histochemistry in our case showed some deposits
of immunoglobulins, the distribution was differ-
ent to that described by Lucchinetti et al. Our
case did not come to autopsy until 3 years after
onset of the cord pathology, at which time the
cord was still swollen and floridly inflamed, with
heavy infiltrates of lymphocytes. These included
T lymphocytes, but the particular feature was
the heavy B lymphocyte infiltrate. Given the
persistent and florid nature of the B cell infiltrate,
we considered the possibility of lymphomatous
transformation, but the cells did not show cyto-
logical atypia, the infiltrate remained localized to
the affected cord and we did not demonstrate
clear evidence of evolution of a monoclonal
population. Interestingly, B-cell follicles are seen
in meninges in some cases of MS and correspond
to a younger age of onset, more pronounced
demyelination, irreversible disability and death
(12). The meningeal B-cell infiltrates are found
next to large subpial cortical lesions, implicating
a pathogenic role.

Rituximab, a monoclonal antibody directed
against CD20, has recently been used in a pro-
spective non-randomized control trial in eight
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cases of NMO, with disease duration 3.1-
34 years, ongoing disease activity despite immu-
nosuppression, where the relapse attack rate
decreased from 2.6 to 0 per year (13) and B-cell
depletion was sustained for 6 to 12 months (13).
A second open-label study on just two cases
showed good early response and recommended
monthly checks on CD19-positive pre-B cells to
monitor response to treatment (14) A phase 2
study of rituximab in relapsing remitting MS
has shown promising results (15). Our case
unfortunately did not receive rituximab, but the
sustained B-cell infiltration seen at post-mortem
highlights the need for randomized control trials
of this agent in NMO and MS.
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