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SUMMARY
We report a case of acute myelitis associated with
hepatitis C virus (HCV) infection. A Japanese woman
developed left calf pain and weakness, but this quickly
generalised to paraplegia. We diagnosed acute myelitis
based on the results of clinical manifestations, an MRI
examination and a cerebrospinal fluid (CSF) examination.
The clinical condition and spinal cord lesions improved
following intravenous administration of
methylprednisolone. The patient had been diagnosed
with HCV infection 11 years before the onset. We
detected HCV RNA in the CSF, supporting the strong
association of our patient’s myelitis. However, it is
difficult to conclude whether the neurological condition
was caused directly by the viral load or indirectly by the
immune response. We suggest that testing for HCV
infection is important in patients with myelitis. In
particular, anti-HCV antibody and HCV RNA should be
measured in the patients’ serum as well as CSF.

BACKGROUND
Acute myelitis is a focal inflammatory disease of the
spinal cord characterised by muscle weakness and
sensory abnormalities in the lower extremities as
well as autonomic dysfunctions.1 This clinical con-
dition may be associated with several disorders,
such as infectious, neoplastic, demyelinating and
compressive diseases as well as autoimmune con-
nective tissue disorders. It may also be associated
with exposure to radiation or it may be idio-
pathic.2 3 However, acute myelitis associated with
hepatitis C virus (HCV) infection has been consid-
ered to be a rare condition.4 In the present study,
we report the clinical and neuroradiological find-
ings of a patient with acute myelitis and HCV
infection. This is the rare case in which both
anti-HCV antibody and HCV RNA have been
detected in the cerebrospinal fluid (CSF).

CASE PRESENTATION
A 63-year-old woman developed pain and muscle
weakness in the left calf during the morning. She
was admitted to our hospital by ambulance by the
end of the same day because her symptoms had
progressed. She noticed muscle weakness in both
legs and gait disturbance in the evening. On admis-
sion, blood pressure was 132/80 and other vital
signs were stable, and physical examination showed
no abnormal findings. Neurological examination
showed severe weakness of the lower extremities.
She could not hold her left leg against gravity or
walk even with assistance. There was hypoesthesia
below the level of the navel that affected the left
side more than the right side. The cranial nerve
regions and upper extremities were normal. Tendon

reflex were normal at the upper limbs, but decreas-
ing at the lower extremities. On the second day, her
neurological symptoms worsened. She also devel-
oped urinary retention and severe constipation.
She had a history of HCV infection 11 years

before. According to her information, HCV infec-
tion had never been medically treated because her
liver function was normal and the viral genotype
was 1b. No history of liver biopsy was present.
We diagnosed the patient as having acute myelitis

based on the results of the MRI examination and the
clinical manifestations, although we could not deter-
mine the definitive cause at this time. As her clinical
condition was acutely progressive, we started intra-
venous methylprednisolone (1 g/day) for 3 days
(steroid-pulse therapy). After the treatment, the
muscle weakness gradually improved, but bladder and
rectal functions remained impaired. Therefore, we
carried out a second course of steroid-pulse therapy
beginning on the 10th hospital day. After this treat-
ment, her clinical condition gradually improved.
During the hospital stay, we received the results of
immunological and viral examinations performed at
the time of admission. As she was able to walk with a
walker, the patient was discharged from the hospital
to her home on the 45th hospital day. One year after
the onset, she was able to walk without any assistance,
although she had numbness in the lower extremities.
The concentration of MBP in the CSF improved to
the normal range (table 1). There was no evidence of
recurrence of acute myelitis.

INVESTIGATIONS
At the time of admission, ECG was normal.
Laboratory examinations were summarised in
table 1. The results of peripheral blood counts and
biochemical analysis were normal, including liver
enzymes. The CSF showed normal initial pressure
and a clear appearance. The serum was positive for
antinuclear antibody at a titre of 1:40 (speckled
pattern), anti-HCV antibody and anti-SSA/Ro anti-
body but negative for antiaquaporin-4 antibody.
Cryoglobulin level was not measured.
The concentration of mononuclear cells in the CSF

was 1/μL, the total protein concentration was 34 mg/
dL, the glucose concentration was 66 mg/dL and the
MBP concentration was 40.7 pg/mL. The IgG index
was normal, and oligoclonal bands were absent.
However, the CSF was positive for anti-HCV anti-
body, and HCV RNAwas elevated at 2.0 log IU/mL.
Brain MRI showed no abnormal lesions. On the

patient’s second day in the hospital, MRI of the
spinal cord revealed high-intensity lesions at the
levels of Th10 and Th12 to L2 on T2-weighted
images (figure 1). There was gadolinium enhanced
lesion at the level of Th12 of the spinal cord.
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DIFFERENTIAL DIAGNOSIS
We diagnosed the patient as having acute myelitis based on the
results of the MRI examination and the clinical manifestations.
Acute myelitis may be associated with infectious, collagen, neo-
plastic, demyelinating and compressive diseases as well as expos-
ure to radiation. In some instances, idiopathic form of acute
myelitis is also reported.

On the basis of the clinical and laboratory examination, we
believe that the neurological condition of our patient is not
associated with multiple sclerosis or neuromyelitis optica. We
could also rule out other infectious diseases.

Owing to the positivity of the serum level for anti-SSA/Ro
antibody, we need to consider that her acute myelitis might be
associated with Sjögren’s syndrome. However, she did not show
any clinical condition of Sjögren’s syndrome. At this point, the
clinical presentation of the patient does not strongly support
myelitis associated with Sjögren’s syndrome.

TREATMENT
1. Steroid-pulse therapy
2. Rehabilitation

OUTCOME AND FOLLOW-UP
She was able to walk with a walker at the 45th hospital day. She
is now an outpatient of our hospital for 16 months. There was
no evidence of a relapse of myelitis based on clinical and neu-
roradiological analyses.

DISCUSSION
The present case is characterised by acute onset and progressive
myelopathy that responded well to steroid therapy and by a posi-
tive test for HCV RNA in the patient’s CSF that was obtained at

the time of onset. Acute inflammatory neurological disorders with
HCV infection are rare clinical condition including encephalitis,5

encephalomyelitis6 7 and polyradiculitis.8 To our knowledge, there
are more than 10 reports of transverse myelitis associated with
HCV infection3 9–16 (table 2). Zandman-Goddard et al3 reported
a patient who had a history of HCV infection for 10 years. He
developed acute transverse myelitis with paraplegia within a few
hours. MRI showed hyperintense lesions at the level of Th4-5 of
the spinal cord. Prednisolone was effective in treating the patient’s
symptoms. Most patients showed recurrent episodes of myelop-
athy over 6–16 months.9 11–14 In addition to the myelitis, one
patient showed a brainstem lesion with impairment of
consciousness.15

Among these previous cases, there was no specific time course
from the time of HCV infection to the onset of myelitis. In one
previously reported case, HCV infection was estimated to have
happened 10 years before myelitis.

The pathomechanism of myelitis associated with HCV infec-
tion has not been clarified. In some instances, anti-HCV anti-
body was detected in the serum and CSF. However, there was
no evidence of HCV RNA in the CSF. In the present case, we
successfully detected HCV RNA in the CSF. In a few previously
reported cases, HCV RNA was also detected in the CSF.9 10 13

Those results suggest the robust association between the myelitis
and HCV infection of the central nervous system. As chronic
HCV infection can lead to several autoimmune disorders of the
central and peripheral nervous systems, the previous cases, in
fact, have been considered to be associated with continuous
viral infection.3 9–16 However, it is still difficult to conclude
whether the neurological condition of the spinal cord was
caused directly by the viral load or indirectly by the immune
response. In general, more than 50% of HCV-infected patients
are positive for HCV RNA in their CSF.17–19

In the present case, the patient had been infected with HCV
for more than 10 years. We did not give a specific treatment for

Table 1 Results of laboratory examinations

Exam At admission After 1 year

AST (13–33 IU/L) 34 23
ALT (6–27 IU/L) 27 16
Total bilirubin (0.2–1.2 mg/dL) 1.01 0.69
Glucose (70–109 mg/dL) 88 92
Albumin (3.8–5.3 g/dL) 4.1 4.2
Prothrombin time (70–140%) 89 98
Anti-HCV (CLEIA) +
HCV RNA Taq (<1.2 Log IU/mL) 5.7 5.4
Antiaquaporin 4 antibody −
Antinuclear antibody (<40) 40
Homogeneous pattern +
Anti-SSA (<10) 35.0
Anti-SSB (<15) <5.0
C-ANCA (<3.5 U/mL) <3.5
P-ANCA (<3.5 U/mL) <1.3
CSF WBC (/μL) 1
CSF protein (mg/dL) 34 2
CSF glucose (mg/dL) 66 57
CSF oligoclonal bands −
CSF IgG index (<0.73) 0.49
CSF MBP (pg/mL) 40.7 1.2
CSF anti-HCV (CLEIA) +
CSF HCV RNA Taq (<1.2 Log IU/mL) 2.0 1.1

+, positive; −, negative; ALT, alanine aminotransferase; Anti -ANCA, antineutrophil
cytoplasmic antibody; AST, aspartate aminotransferase; CSF, cerebrospinal fluid; HCV,
hepatitis C virus; WBC, white blood cell.

Figure 1 Spinal cord MRI of the patient was obtained at the time of
onset (A–D) and 1 year later (E, F). (A) There was a mild swelling of
the spinal cord at the level of L2. The lesions are of iso-intensity on a
T1-weighted image. (B) T2-weighted image of the spinal cord shows
highly intense lesions at the levels of Th10 and Th12 to L2 of the
vertebral bodies. (C, D) On axial T2-weighted images, the lesions can
be seen to be located in the grey and white matter at the level of Th10
and Th12. (E, F) 1 year later, there was an improvement of the
hyperintense lesions and swelling of the spinal cord on T1-weighted (E)
and T2-weighted (F) images.
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HCV infection. As previously reported cases, steroid therapy
improved her myelitis. Therefore, we suggested that myelitis
with HCV may be associated with some immune response to
HCV infection although we could not obtain the direct evidence
of immunological abnormalities. Based on the literature reviews,
a pathological analysis was reported of an individual with the
recurrent type of myelitis with HCV infection.20 The biopsy
specimen of the spinal cord showed severe infiltration of foamy
macrophages and lymphocytes in the parenchyma with moder-
ate gliosis. There was neither vasculitis nor evidence of HCV
virus. The authors suggested that the spinal cord lesion was con-
sistent with the acute demyelinating process of immune-
mediated conditions. Since MBP was increased in the CSF, the
present case may have similar pathological alterations.

Based on the patient’s HCV genotype and normal level of
aspartate aminotransferase and alanine aminotransferase, we did
not start interferon treatment. Although the level of HCV RNA
also decreased after the steroid administration, we need to con-
tinue to examine viral levels in CSF and serum.

In conclusion, we provide the clinical, laboratory and neuror-
adiological results of a patient with acute transverse myelitis
associated with HCV infection. We speculated that the spinal
cord lesion is associated with an immune-mediated condition
instead of direct invasion of HCV. We also suggest that the ana-
lysis of HCV infection is important in individuals with acute
myelitis. In particular, anti-HCV antibody and HCV RNA must
be measured in the patients’ serum as well as CSF. Further ana-
lysis is important to determine the pathomechanism of myelitis
associated with HCV infection.

Learning points

▸ Hepatitis C virus (HCV) infection must be considered in
individuals with acute myelitis.

▸ The serum and cerebrospinal fluid level of anti-HCV antibody
and HCV RNA must be analysed.

▸ Intravenous administration of methylprednisolone may be
effective in acute phase.
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