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Acute Transverse Myelitis caused by Coxsackie Virus B4 Infection

: A Case Report

INTRODUCTION

Transverse myelitis is a well recognized clinical illness,
characterized by abtrupt onset of progtessive weakness in
the limbs, sensoty impairment and loss of the rectal and
the bladder sphincter tone (1). Various infectious agents
have been described as the cause of transverse muyelitis
and about 20% to 40% of causes of the illness are attrib-
uted to viral infection although a specific virus is rarly
identified (1, 2). Among the viruses causing transvetse
myelidis, the most important one is the Enterovirus (3).
Enterovitus, especially Coxsackie virus A7, A9 and A23
(Echovirus 9) and Coxsackie vitus B strains frequently
cause meningo-encephalitis often associated with tran-
sient or permanent patalysis (3, 4). There is a report of
a 10 yeat-old gitl with transverse myelitis who had dem-
onstrated a rise of Coxsackie vitus B4 neutralizing anti-
body titers and this is the only previous teport of acute
transverse myelitis caused by Coxsackie vitus B4 infection
to our knowledge (5). We now describe an unususal
acute transverse myelitis caused by Coxsackie virus B4
infection developed in a 62 year-old female confirmed by
the rise of the neutralizing antibody titets in the CSF and
spinal cord lesion on MRI imaging.

CASE DESCRIPTION

A 62 year-old right-handed female visited the emet-

Acute transverse myelitis is a rare clinical manifestation of Coxsackie virus
infection which cause acute and progressive debilitating illnesss associated with
loss of spinal cord function in the affected patients. A 62 year-old female devel-
oped symptoms of rapidly progressive paraplegia with sensory loss. On spinal
MRI, T2 sagittal image showed increased signal intensity with cord swelling
at T11-L2 level and 8 folds or greater rise of Coxsackie virus B4 neutralizing
antibody titers was observed in the CSF. There is only one previous report
of acute transverse myelitis caused by Coxsackie virus B4 infection to our
knowledge. The presence of specific viral antibody titers change in the CSF
and a corresponding spinal cord lesion are sufficient to suggest a causal rela-
tionship between the virus and the illness. This article is a case report of an
unusual acute transverse myelitis caused by Coxsackie virus B4 infection.
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gency medical center because of weakness at both lower
extremities. At that morning, she had suffered low back
pain and a tight sensation in both postetior thighs and
8 hours later, she had expetienced progressive ascending
weakness of both lower extremities accompanied with
sensoty impairment. 10 hours after the onset of symp-
toms, she had been unable to stand. There were no his-
tory of toxin exposute or ingestion, trauma, insect bite
and recent vaccination but she had experienced mild flu-
like symptoms such as fever, general myalgia etc, before
1 week the onset of symptoms.

On physical examination, blood pressure was 130/80
mmHg, pulse rate 72/min, body temperature 36.3C,
and respiration rate 20/min. There wete no skin rashes
and cervical lymph nodes enlargement.

On neurologic examination, her consciousness was
clear and otiented. Cranial nerves showed no abnormal-
ity. Complete motor paralysis in the right leg and trace
degree of weakness in the left leg accompanied with
flaccid muscle tone were noted but the muscle bulk was
not attophied. Deep tendon reflexes were decreased in
both lower extremities. No plantar tesponses ot clonic
movements were noted in both lower extermities. Me-
ningeal itritation signs including nuchal rigidity wete not
detected. Sensation was decreased in all modalities below
the level of L3 on the right side and L1 on the left side.
Anal sphincter tone was reduced and urinaty retention
was present.

The peripheral blood study and serum chemistry were
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Fig. 1. Spinal MRI. (A) T2-weighted sagittal image shows linear high signal intensity with mild cord swelling in T11-L2 level.
(B) T1-weighted axial enhanced image at the level of L1 shows that, the lesion involves mainly gray matter showing no significant
enhancement.

within reference values. Chest and spinal column radio-
graphy were unremarkable.

The CSF study was done on admission day. The find-
ings were as follows: color was clear, opening pressure
150 mmHg, white blood cell 0/mm’, red blood cell 1/
mm’, protein 63 mg/dL, glucose 79 mg/dL, chloride 126
mEq/dL.

Spinal MRI on 2nd hospital day showed high signal
intensity with mild cord swelling at T11-L2 level in sag-
ittal T2 image and in enhanced T1 axial image, the
lesion involved mainly gray matter showing no significant
enhancement. On enhanced T1 sagittal image, no foci
of high velocity signal loss in epidural space were detec-
ted that can be seen in arteriovenous malformation or
infarction of the spinal cord (Fig. 1).

The next day, she had complete paraplegia and sensory
loss below L1 level in all modalities.

'The second CSF study was done 11th hospital day. The
findings were: color was clear, opening pressure 85
mmHg, white blood cell 6/mm’, red blood cell 2/mm’,
protein 107 mg/dL, glucose 63 mg/dL, chloride 123 mEq/
dL. No bacteria and fungus were seen in direct smear
and a culture subsequently proved negative. The titers
of CMV-IgM, EBV(VCA)-IgM, Varicella zoster IgM,
Herpes IgM were negative. Neutralizing antibody titers
in Poliovirus, Coxsackievirus and Echovirus strains showed
an eight-folds increases in Coxsackie virus B type 4.

The third CSF study was done 46th hospital day. The
findings were: color was clear, opening pressure 60 mmHg,
white blood cell 1/mm’, red blood cell 0/mm’, protein

43 mg/dL, glucose 69 mg/dL, chloride 116 mEq/ dL. The
neuttalizing antibody to Coxsackie virus showed all below
1:1 including Coxsackie virus B type 4 (Fig. 2).

The patient was managed with intravenous dexameth-
asone followed by a reducing dose of oral prednisolone
was given immediately on admission. But in spite of
steroid therapy, she had persistent complete paraplegia
with sensory loss below L1 level.

Follow up spinal MRI on 51th hospital day showed
unchanged high signal intensity at T11-L2 level in sag-
ittal T2 image and on enhanced T1 axial image, the
lesion still involved mainly gray matter showing no sig-

Neutralizing antibody titers
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Days after onset of the symptoms

Fig. 2. Neutralizing antibody titers change in the CSF.
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Fig. 3. Follow up spinal MRI. (A) T2-weighted sagittal image shows unchanged linear high signal intensity in T11-L2. (B) enhanced
T1 axial imageat the level of L1, the lesion still involved mainly gray matter showing no significant enhancement accompained

with marked back muscle atrophy.

nificant enhancement accompanied with marked back
muscle atrophy (Fig. 3).

After 71 days of hopitalization she discharged with
persistent flaccid areflexic paraplegia without recovery of
motor, sensory, and sphincter tone.

DISCUSSION

Although the etiology of transverse myelitis is various
and may be idiopathic, occasionally it may occur in asso-
ciation with viral infection (6). Several viruses including
measles, rubella, Ebstein Barr virus, varicella zoster virus,
cytomegalovirus, herpes simplex virus, Echo virus, mumps,
hepatitis and Coxsackie virus are the well known viral
agents (1,2, 7, 8,9, 10, 11).

Coxsackie virus was identified first from the specimens
collected in the village of Coxsackie on the banks of the
Hudson river, but it was soon found to be world-wide
in distribution (4).

Coxsackie viruses are accepted as the cause of benign
aseptic meningitis, encephalitis, Guillian-Batre syndrome
and mild poliomyelitic syndrome but in comparison
with poliomyelitis, transverse myelitis has been rarely
described in association with Coxsackie virus (3, 7, 12).
Especially the group of Coxsackie virus A type 5 and 9
are well known organisms of acute central nervous sys-
tem infection (7).

The infectivity of Coxsackie virus is due to its ribo-
nucleic acid, and the protein coat has antigenicity but

neutralizing antibody is ineffective against viral ribonu-
cleic acid which in turn is rapidly destroyed by ribonu-
clease (4).

There has been a few previous reports of transverse
myelitis due to Coxsackie virus infection (5, 7, 9, 12).
Graber et al. reported acute transverse myelitis and Cox-
sackie virus A9 infection (7). Jarcho et al. reported en-
cephalitis and poliomyelitis due to Coxsackie virus BS
(12), Matthews et al. reported transverse myelitis associ-
ated with Coxsackie B3 infection (9) but there was only
one previous report of transverse myelitis due to Cox-
sackie virus B4 infection by Dery et al. to the best of
our knowledge (5). Our patient is similar to the patient
of Dery et al. in that both low extremities weakness and
a rising of Coxsackie virus B4 neutralizing antibody titer
but is differentiated from their patient by the following
points: 1) Our patient has been flaccid areflexic para-
plegia with complete sensory loss while their patient has
been increased muscle tone, bilateral Babinski signs and
partially preserved sensation, 2) Our patient showed not-
mal initial CSF study but their patient showed lympho-
cyte predominant pleocytosis in initial CSF study, 3) Our
patient have showed no improvement of weakness but
their patient had recovered 4 days after onset of symp-
toms, 4) Our patient demonstrated spinal cord signal
change in MRI but their patient did not.

In some types of viral infection, myelitis is only a part
of more global CNS infection (2). In some viral infection,
the development of neurological complications may be
due to systemic viremia, virus reactivation, and delayed
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type hypetsensitivity (13, 14). There were two case re-
ports of acute myelitis after hepatitis B vaccination and
recurrent herpes zoster myelids (10, 11).

The subsequent viremia following the incubation perti-
od, usually 2-7 days, accounts for the biphasic character
of many clinical Coxsackie syndromes and their muldi-
organ involvement (4).

At present, three hypotheses have been proposed to
explain the pathogenesis of transverse myelitis: cell medi-
ated, post-infectious, autoimmune response; direct inva-
sion of pathogens in the spinal cord; and acute vascular
occlusion (1, 10). Sometimes, it may be difficult or im-
possible to distinguish between post-infectious immune
mediated tissue injury and direct viral invasion, but the
presence of specific vitus in CSF is compatible with a
direct viral involvement of the spinal cord (1, 7). Some
reported pathologic studies suggest that the myelopathy
was due to both direct viral invasion of the spinal cord
and virus induced vasculitis (2, 14). Pathologically, peri-
venous lymphocytic infiltration with atea of demyelina-
ton and associated microglial reaction are observed
which may result in superimposed ischemia and arterial
spasm (15). At necropsy case, nectotising arteritis of the
antetior spinal artery and cystic myelomalacia of the
spinal cord were observed (2).

Transverse myelitis is a neutrologic condition that pre-
sents with bilateral limb weakness and sensoty loss asso-
clated with bowel and bladder dysfunction (2, 6). Al-
though signs such as nystagmus, facial palsy, sixth nerve
palsy, brisk jaw jerk may be present, the illness is limited
primarily to the spinal cord (3). Persistent urinary incon-
tinence resulted in detrusot-external sphincter dyssynet-
gia including detrusor hyperflexia, and sometimes erectile
ot ejecuratoty dysfunction were reported (16).

An increasing of the specific antibody titets in the CSF
have two possibilities: the product of diffusion ot active
transpott from setum, and local production of antibody
in the central netvous system (17, 18). It is well known
that in certain neurologic conditions, the ratio of globulin
to albumin in the CSF is reserved, the normal value being
1:4, and in central nervous system infection, the CSF
containes 7 globulin produced in the nervous system and
a tise of ¥ globulin is associated with a raised lympho-
cyte count in the CSF(17). There was also an animal
experimental report that neutralizing antibody produc-
tion to Coxsackie virus B1, peaked 6-8 days after infec-
tion and was probably IgM immunglobulin (18). An in-
creased CSF : serum ratio of neutralizing antibody titets
can be used as a setological test for diagnosis and another
serological testing performed by comparing titers in acute
and convalescent samples with a four-fold ot greater rise
in antibody titets may also be diagnostic (3, 17, 19). Cet-
tain viral infections of the central nervous system can be
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diagnosed by demonstrating intrathecal synthesis of spe-
cific antibody and a high titer of a specific viral antibody
in the CSF is suggestive evidence of central netvous sys-
tem infection with a proposal strong etiological rela-
tionship between the virus and the patients condition (3,
20).

Although the biopsy is an invasive procedute, isolation
of the vitus from biopsy specimens offers a definite diag-
nosis (12, 13). Coxsackie virus can be isolated from the
CSF in about half of the cases and is of obvious diagnostic
values (21).

A myelogram or equivalent diagnostic procedure should
be petformed to exclude extra-medullary disorders (2).
However the diagnosis of intramedullary disorder is dif-
ficult to be confirmed by conventional radiologic inves-
tigations thus the MRI imaging may be considered the
best diagnostic modality in the intramedullaty space (14,
22). Common MRI findings of transverse myelitis ate
fusiform swelling of the cord having increased signal
intensity with occasional gadolinium enhancement in T2
weighted sagittal scan and centrally located hyperinten-
sity of the cross-sectional area of the cord with variable
enhancement pattern in T2 weighted axial scan (1, 23).

Long-term follow-up may show atrophy with increased
signal intensity on T2 weighted sequence consistent with
myelomalacia and gliosis (15). Existence of atrophy and
remaining high signal intensity in follow up MRI have
suggested a poor prognosis (1).

There is no specific treatment for patients with acute
transverse myelitis but corticosteroids have been used for
acute stage of myelitis but their efficacy are controversal
6, 24).

The time for partial or complete recovery of motor and
sensoty function may be several months (6). About one-
thitd of the patients with transverse myelitis shows a
good recovery, in another one-third, recovety is only pat-
tial and othets fail to improve ot die (25). The poor prog-
nostic factors of transverse myelitis include sevete limb
weakness, wide spread abnormal MRI change, and unte-
cordable electrophysiologic studies (26). Prolonged blad-
det or sexual dysfunction may persist despite a systemic
neurologic recovery (16).

We think that the 8-folds or greater neutralizing anti-
body titers change in the CSF and cotresponding spinal
cotd lesion may be sufficient to suggest a causal relation-
ship of the illness and virus in this case.
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