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Clinical Report

Chronic varicella-zoster virus ganglionitis—a
possible cause of postherpetic neuralgia

Donald H Gilden,1,2 Randall J Cohrs,1 Anthony R Hayward,3,4 Mary Wellish,1 and Ravi Mahalingam1

Departments of 1Neurology, 2Microbiology, 3Pediatrics, and 4Immunology, University of Colorado Health Sciences
Center, Denver, Colorado, USA

Postherpetic neuralgia (PHN) is dermatomal distribution pain that persists for
months to years after the resolution of herpes zoster rash. The cause of PHN is
unknown. Herein, we report clinical, molecular virological, and immunolog-
ical findings over an 11-year period in an immunocompetent elderly woman
with PHN. Initially, blood mononuclear cells (MNCs) contained varicella-
zoster virus (VZV) DNA on two consecutive occasions. Random testing after
treatment with famciclovir to relieve pain did not detect VZV DNA. However,
the patient was reluctant to continue famciclovir indefinitely and voluntar-
ily stopped drug treatment five times. Pain always recurred within 1 week,
and blood MNCs contained many, but not all, regions of the VZV genome on
all five occasions. Immunological analysis revealed increased cell-mediated
immunity to VZV. Chronic VZV ganglionitis–induced PHN best explains the
recurrence of VZV DNA in MNCs whenever famciclovir was discontinued;
the detection of only some regions of the viral genome in MNCs, compared to
the detection of all regions of the VZV genome in latently infected ganglia; the
increased cell-mediated immunity to VZV; and a gratifying clinical response
to famciclovir. The presence of fragments of VZV DNA in MNCs likely repre-
sents partial degradation of viral DNA in MNCs that trafficked through ganglia
during productive infection. Journal of NeuroVirology (2003) 9, 404–407.
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Case report

In December 1990, a 61-year-old woman developed
pain over the scalp behind the right ear that extended
onto the entire face to just below the mandible. One
day later, rash developed in the right ear as well as
on the scalp above and behind the ear. One week
later, she developed peripheral facial paralysis, loss
of taste, and exquisite sensitivity to noise, all on
the right side. She was diagnosed with zoster (shin-
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gles), and in January 1991, was treated with acyclovir,
800 mg five times daily for 1 week. Two weeks after
rash, her grandchildren developed chickenpox. Al-
though her rash resolved and complete facial func-
tion returned in 3 months, she continued to experi-
ence severe pain as well as increased sensitivity to
noise in the right ear and to touch on the right face.
Treatment of pain with amitriptyline, 25 mg at night,
provided some relief, but she discontinued the drug
because it made her lethargic.

At the time of initial neurological evaluation 1 year
after the onset of zoster (December 1991), the pa-
tient complained of relentless severe pain on the
scalp behind the right ear. Except for allodynia on
the scalp behind the right ear, the skin and neu-
rological examination was normal. She was diag-
nosed with postherpetic neuralgia (PHN). Initially,
she was treated with topical 16% menthol (Asper-
creme) and 10% trolamine salicylate (Flexall 454),
which provided partial relief. However, continued
pain affected her ability to work as well as other
activities of daily living. Carbamazepine, 200 mg
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Table 1 Detection of VZV DNA in blood MNCs of a patient with
PHN over a 9-year period

Date VZV DNA in MNCs

12-03-91 +a

01-07-92 +a

03-11-92 ∼
03-20-92 ∼
05-18-92 ∼
07-07-92 +b

07-11-92 ∼
07-16-92 ∼
07-27-92 ∼
08-17-92 ∼
09-02-92 ∼
09-11-92 ∼
03-15-93 ∼
05-06-93 +b

07-28-93 +b

08-25-93 ∼
09-23-93 +b

12-06-93 +b

06-27-95 ∼
01-07-00 ∼
aBefore starting famciclovir.
bAfter discontinuing famciclovir.

three times daily, did not provide significant pain
relief.

In December 1991 and January 1992, varicella-
zoster virus (VZV) DNA was detected in the patient’s
blood mononuclear cells (MNCs) (Table 1), and she
was started on famciclovir 500 mg four times daily.
Within 1 week, her pain decreased and completely
disappeared within 1 month. She was advised to con-
tinue famciclovir indefinitely at a dose of 750 mg
daily. She has been followed clinically for 11 years.
When she takes famciclovir, she is always pain-free.
On five occasions, she voluntarily discontinued fam-
ciclovir, and pain recurred every time, usually within
a few days, and VZV DNA was found in her blood
MNCs. In contrast, analysis of blood MNCs on 14
other occasions while she was taking famciclovir and
pain-free revealed no VZV DNA (Table 1). Over a 9-
year period, blood MNCs were examined 21 times;
VZV DNA was detected seven times, twice before the
patient started famciclovir, and five times after volun-
tarily discontinuing the drug. MNCs that contained
VZV DNA were tested for two or three VZV regions.
Of the seven times that VZV DNA was found, one
region was usually detected; on one occasion, two
VZV regions were found (Table 2). Once in 2002, the
patient again discontinued famciclovir and pain re-
curred. She was advised to restart famciclovir, which
provided complete relief.

Special studies

In January 2000, an enzyme-linked immunosorbent
assay of the patient’s serum (Forghani, 1986) de-
tected VZV-specific immunoglobin G (IgG), but not
IgM, antibody. Polymerase chain reaction (PCR) us-

Table 2 Analysis of VZV-specific genes in MNCs of a patient with
PHN

Gene

Date 28 29 40

12-03-91 nd nd +
01-07-92 + ∼ +
07-07-92 nd + ∼
05-06-93 nd ∼ +
07-28-93 nd ∼ +
09-23-93 nd + ∼
12-06-93 nd ∼ +

nd = not done.

ing primers specific for VZV genes 28, 29, 62
(Mahalingam et al, 1992) and 40 (Mahalingam et al,
1995) was carried out 21 times during a 11-year pe-
riod (Table 1) to detect VZV DNA in blood MNCs. In
February 2000, cell-mediated immunity to VZV was
assessed based on the number of blood MNCs that
proliferate in response to VZV antigen as described
(Hayward et al, 1994). More than one proliferating T
cell was found in every 12,500 cells cultured, consis-
tent with increased cell-mediated immunity to VZV
(Hayward et al, 1991).

Discussion

Herein, we report the clinical, molecular virologi-
cal, and immunological findings over an 11-year pe-
riod in an immunocompetent elderly woman who
developed the Ramsay Hunt syndrome (zoster oti-
cus and peripheral facial palsy) followed by PHN.
The Ramsay Hunt syndrome is caused by VZV, evi-
denced by the characteristic vesicular rash on the ear
or palate from which VZV can be isolated, as well as
by a fourfold rise in antibody to VZV or the presence
of VZV DNA in auricular skin, in blood MNCs (Ter-
ada et al, 1998), in middle ear fluid (Murakami et al,
1996), in saliva (Furuta et al, 2000), and in saliva and
tears (Hiroshige et al, 2002) of patients with facial
palsy (reviewed in Sweeney and Gilden, 2001). The
development of zoster on any part of the body in an
elderly patient is associated with a 40% to 44% risk
of PHN (Brown, 1976). Our patient was no excep-
tion. When first seen, the patient tested positive for
VZV DNA in her blood MNCs on two consecutive oc-
casions (Table 1). We considered the possibility that
her PHN was secondary to chronic VZV ganglionitis
(see below) and treated her with famciclovir. Within
days, her pain was relieved and subsequent testing of
blood MNCs at random intervals was always negative
for VZV DNA. However, when our patient voluntar-
ily discontinued famciclovir, pain always recurred
within 1 to 3 days, and blood MNCs became positive
for VZV DNA.

The detection of VZV DNA in MNCs was first re-
ported in immunocompromised children with zoster
(Feldman et al, 1977). Later, Southern and dot-blot
hybridization detected VZV DNA in MNCs for 1 to
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23 days after rash in immunocompetent patients with
zoster (Gilden et al, 1987), and in situ hybridiza-
tion identified VZV DNA in ∼1/100,000 MNCs up
to 38 days after rash in these patients (Gilden et al,
1988). Immunoprecipitation also demonstrated the
presence of the VZV late glycoproteins gpI and gpIV
in MNCs in a zoster patient 2 weeks after rash (Vafai et
al, 1988). The presence of VZV DNA and antigens in
MNCs from zoster patients indicates that these cells
are productively infected, although infection appears
to be short-lived.

The mechanism of PHN remains unknown, al-
though VZV-specific DNA (Vafai et al, 1988; Devlin
et al, 1992; Mahalingam et al, 1995) and VZV-specific
late glycoproteins (Vafai et al, 1988) have been de-
tected in MNCs of PHN patients 1 to 8 years after
zoster. In contrast, VZV DNA has been detected in
MNCs only up to 38 days after zoster in patients
who did not develop PHN, and not at all after dis-
appearance of zoster pain (Gilden et al, 1988). Be-
cause one study reported the detection of VZV DNA
in blood MNCs of two elderly sick individuals with-
out a history of zoster (Devlin et al, 1992), a more
extensive study was conducted of zoster patients
with and without PHN; in fact, PCR analysis revealed
VZV DNA in MNCs up to 8 years after zoster in
11/51 patients with PHN, but not in MNCs of 19
zoster patients without PHN who were analyzed 1 to
31 years after zoster, or in any of 11 elderly age- and
gender-matched subjects with no history of zoster
(Mahalingam et al, 1995). Further evidence that long-
standing radicular pain reflects a chronic ganglionitis
came from the detection of VZV DNA in both blood
MNCs and cerebrospinal fluid of patients with zoster
sine herpete (pain without rash) (Gilden et al, 1994;
Terada et al, 1998).

Although both Mainka et al (1998) and
Schunemann et al (1999) did not detect VZV DNA or
RNA in MNCs of 16 PHN patients, we studied a larger
number of patients over a longer period of time,
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