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Detection of varicella-zoster virus DNA using the
polymerase chain reaction in an
immunocompromised patient with transverse
myelitis secondary to herpes zoster

A D Grant, J D Fox, N S Brink, R F Miller

Abstract
A case of herpes zoster transverse
myelitis is described in which the clinical
diagnosis was confirmed by demonstrat-
ing the presence of varicella-zoster virus
(VZV) DNA in the cerebrospinal fluid
(CSF) by amplification using the poly-
merase chain reaction. This case illus-
trates the potential role of the selective
amplification of VZV DNA from CSF in
contributing to the diagnosis of neuro-
logical complications associated with
VZV infection.

(Genitourin Med 1993;69:273-275)

Introduction
Although the most common neurological
complication following herpes zoster is post-
herpetic neuralgia, other complications may
occur including oculomotor and facial nerve
palsies, bladder and anal dysfunction, menin-
goencephalitis and myelitis.' Whilst an
immunological pathogenesis has been sug-
gested for certain of these neurological com-
plications, demonstration of viral invasion of
the spinal cord in a case of herpes zoster
myelitis is consistent with a direct viral cyto-
pathic effect.2 We describe a case of trans-
verse myelitis secondary to herpes zoster in a
patient with AIDS that was confirmed by the
detection of VZV DNA in the patient's cere-
brospinal fluid (CSF) after amplification by
the polymerase chain reaction (PCR).
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Case report
A 41 year old heterosexual Ugandan man
with no history of intravenous drug abuse was
found to be HIV-1 antibody positive when he
was investigated following a severe episode of
Pneumocystis carinii pneumonia in August
1991. He was profoundly immunosuppressed
with a CD4 count of 0.02 x 109/1 (normal
range 0.35-2.2 x 109/1). In December of the
same year he was admitted with a 3 day his-
tory of generalised headache. Neurological
examination was normal apart from marked
neck stiffness. Cranial magnetic resonance

imaging was normal. The initial lumbar
puncture performed was a traumatic tap and
therefore the CSF protein was not estimated,
but culture, India ink staining for cryptococci
and auramine staining for acid fast bacilli
were all negative. No cryptococcal antigen

was detected. He was managed symptomati-
cally, but his headache persisted and 4 days

later a repeat lumbar puncture was per-
formed. Apart from a markedly elevated CSF
protein of 4.05 g/l, the white cell count was
4/mm3 and the other findings were, once
again, unremarkable. A presumptive diagno-
sis of tuberculous meningitis was made and
the patient was started on rifampicin, isoni-
azid and pyrizinamide in conventional doses.
He was not given steroids. On day 13 after
admission a left sixth cranial nerve palsy was
noted, and 2 days later the patient developed
a flaccid paraparesis with a sensory level at
the T8 dermatome and urinary retention.
Magnetic resonance imaging of the spinal
cord revealed an abnormal signal at the level
ofT5 to T8, the appearance consistent with a
myelopathy (fig 1). There was no evidence of
a spinal block. The following day (day 16
after admission) lesions of herpes zoster
erupted bilaterally in the T7 dermatome. As
the clinical appearance of the lesions,
together with the dermatomal distribution
were typical of herpes zoster the patient was
started on acyclovir 10mg/kg intravenously 8
hourly, but despite this there was no improve-
ment in his paraparesis. Viral culture of the
CSF sample taken at the time of the develop-
ment of the transverse myelitis and a further
sample taken 8 days later were both negative
using techniques which are known to be opti-
mal for isolation of VZV. Both of these CSF
samples were investigated for the presence of
VZV DNA using the polymerase chain reac-
tion.
The patient deteriorated further and by

day 21 was confused. Further magnetic reso-
nance imaging of his brain showed a single
enhancing lesion in the right cerebellar hemi-
sphere with surrounding oedema. In view of
the possible diagnosis of cerebral toxoplas-
mosis sulphadiazine 2 g 8 hourly and
pyrimethamine 25 mg 8 hourly were started.
Despite treatment the patient had an acute
neurological deterioration consistent with an
intracranial haemorrhage and died 48 days
after admission. A request for autopsy was
refused by the family.

Nested PCR
The nested PCR method used for detection
of VZV gene 29 and HSV-1 gD sequences
has been described previously3 and was
applied to the detection of cell-free virus-
specific DNA in CSF samples from the
patient described. The method utilises
oligonucleotide primers adapted from those
reported by Mahalingham et a14 and Aurelius
et al.5 and the detection sensitivity for VZV
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Figure 1 T2-weightedMRI scan showing a transverse section of the thoracic spinal cord
at the level of T7. The white crescent represents normal CSF and the arrow shows an area

ofhigh signal consistent with a myelopathy.

and HSV-1 after two rounds of PCR amplifi-
cation was 0.01 infected cells and 0.01 infec-
tious units, respectively.
The CSF samples were pelleted (100l000g,

2 minutes), the supematant was boiled for 10
minutes and then cooled on ice. The first
round of the nested PCR was carried out in a

50 ,ul mixture containing 1OmM Tris-HCl
pH 8.3, 50mM KC1, 1.5mM MgCl2, 0-01%
(w/v) gelatin, 1 unit of Taq polymerase
(Perkin Elmer Cetus, ILS Ltd., London),
200 jMM of each dNTP, 100 ng of each
"outer" primer and 10 jul of CSF super-
natant. After an initial 5 minutes denatura-
tion at 95°C, 35 cycles of 95°C for 2 minutes,
600C for 2 minutes and 72°C for 1 minute
were carried out followed by a 7 minute
extension at 72°C using an MJ Research
PTC-100 automated thermal cycler (GRI
Ltd., Dunmow, Essex). The reaction mixture
for the second round PCR was the same as

for the first round except 200 ng of each
"inner" primer was used instead of the
"outer" primers and 1 4uI of the first round
product was the source of DNA. The thermal
cycling was repeated as for the first round
reaction except an anneal temperature of
50°C was used and 25 cycles were found to
be sufficient for detection of the second
round product. Products of PCR amplifica-

Figure 2 VZV-specific
nested 1CR products
analysed by agarose gel
electrophoresis. Lane 1 =

phiXl 741Hae III
molecular weight marker,
Lane 2 = positive control
equivalent to 0-01 VZV
infected cells, lanes 3 and 5
= negative controls
equivalent to 0.01
uninfected cells, lane 4 =

VZV-specific amplification
productfrom patient's
CSF.

1 2 3 4 5

-208 bp

tion were analysed by ethidium bromide
stained agarose gel electrophoresis.
Appropriate negative controls were included
(both CSF and distilled water).

Cell-free VZV but not HSV-1 DNA was
detected repeatedly in both CSF samples
from the patient. An example of an agarose
gel showing VZV-specific nested PCR prod-
ucts is given in fig 2.

Discussion
The presentation of a flaccid paralysis with
urinary retention in this patient was clinically
suggestive of a transverse myelitis. The
appearance of the spinal cord on magnetic
resonance imaging confirmed this diagnosis.
Although a tentative diagnosis of tuberculous
meningitis was made initially, this was not
confirmed on repeat auramine staining and
culture on three separate cerebrospinal fluid
samples. Not all of the patient's neurological
symptoms could, however, be attributed to
his myelitis. The magnetic resonance imaging
on day 21 showed a cerebellar lesion, but the
demonstration of more than one type of
pathological lesion in a severely immuno-
compromised patient is not unusual.
Symptomatic myelitis following herpes zoster
is a rare,' but well described entity. In most
cases the diagnosis of tranverse myelitis com-
plicating herpes zoster is made by the obser-
vation of typical vesicular lesions in a
dermatomal distribution associated with signs
and symptoms suggestive of a transverse
myelitis. However, transverse myelitis, as well
as other neurological complications associ-
ated with herpes zoster have been described
in the absence of typical skin lesions,6 making
a clinical diagnosis impossible.
The pathogenesis of neurological compli-

cations associated with varicella-zoster virus
infection remains a matter of some debate.
An immunological pathogenesis has been
suggested for some of these neurological
complications following both primary vari-
cella infection and herpes zoster.' However,
in a detailed report which included post
mortem examination of the spinal cord,
Hogan et al presented evidence of direct
invasion of varicella-zoster virus in a patient
with transverse myelitis associated with
herpes zoster.2

Varicella-zoster virus isolation from the
CSF in patients with herpes zoster and trans-
verse myelitis or other neurological complica-
tions has been described.7 However, this is
frequently not successful, possibly because
the virus is strongly cell-associated. The
development of the polymerase chain reac-
tion, a highly sensitive technique, has enabled
a more precise diagnosis to be made in neuro-
logical complications associated with VZV
infection. Shoji et al, demonstrated the pres-
ence of VZV DNA by PCR in the CSF of
three of five patients with herpes zoster
meningitis, one of whom did not have skin
lesions. No VZV DNA was detected in the
CSF of six patients with other forms of
meningitis and six other controls.8 We have
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shown the presence ofVZV DNA in the CSF
of a patient with another neurological compli-
cation associated with herpes zoster, namely
transverse myelitis. Although the detection of
VZV DNA in the CSF from a patient with
herpes zoster myelitis was compatible with
the clinical and radiological diagnosis in our

patient, it is not known with what frequency
VZV DNA is detected in the CSF of patients
with herpes zoster without neurological com-

plications. Because VZV DNA has been
detected in peripheral blood mononuclear
cells taken from elderly patients,9 we exam-

ined cell-free supernatant of the CSF samples
obtained from our patient. The demonstra-
tion of VZV sequences in the cell-free super-
natant suggests that the viral DNA was

intrathecal in origin. This case illustrates the
potential use of the polymerase chain reaction
in the diagnosis of neurological complications
associated with both primary VZV infection
and herpes zoster especially in cases of zoster
sine herpete where the absence of the typical
dermatological lesions precludes making a

diagnosis by clinical association.

Dr H Kangro (Virology, St Bartholomew's Hospital) is
thanked for providing VZV infected and uninfected cells for
use as controls.
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