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Purpose of review

Varicella zoster virus (VZV) reactivation results in zoster, which may be complicated by postherpetic
neuralgia, myelitis, meningoencephalitis, and VZV vasculopathy. This review highlights the clinical features,
laboratory abnormalities, imaging changes, and optimal treatment of each of those conditions. Because all
of these neurological disorders produced by VZV reactivation can occur in the absence of rash, the
virological tests proving that VZV caused disease are discussed.

Recent findings

After primary infection, VZV becomes latent in ganglionic neurons along the entire neuraxis. With a
decline in VZV-specific cell-mediated immunity, VZV reactivates from ganglia and travels anterograde to the
skin to cause zoster, which is often complicated by postherpetic neuralgia. VZV can also travel retrograde
to produce meningoencephalitis, myelitis, and stroke. When these complications occur without rash,
VZV-induced disease can be diagnosed by detection of VZV DNA or anti-VZV antibody in cerebrospinal
fluid and treated with intravenous acyclovir.

Summary

Awareness of the expanding spectrum of neurological complications caused by VZV reactivation with and
without rash will improve diagnosis and treatment.
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INTRODUCTION

Varicella zoster virus (VZV) is an exclusively human
neurotropic, double-stranded DNA alphaherpes-
virus. Primary infection causes varicella (chicken-
pox), after which virus becomes latent in cranial
nerve ganglia, dorsal root ganglia, and autonomic
ganglia along the entire neuraxis. With a decline in
VZV-specific cell-mediated immunity in elderly and
immunocompromised individuals, VZV reactivates
to cause herpes zoster (shingles), which is often
complicated by postherpetic neuralgia (chronic
pain), VZV vasculopathy, meningoencephalitis,
meningoradiculitis, cerebellitis, myelopathy, and
ocular disease. VZV reactivation also causes zoster
sine herpete (chronic radicular pain without rash).
In fact, all the neurological disorders listed above
can develop in the absence of rash. Finally, rapidly
accumulating evidence links VZV with giant cell
arteritis (GCA). Because more than 95% of the
world population is infected with VZV and 50%
will develop zoster by 85 years of age, the neuro-
logical complications of VZV will continue to be
problematic.
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HERPES ZOSTER

Herpes zoster, the most common manifestation of
VZV reactivation, is characterized by a vesicular
eruption on an erythematous base in one to three
dermatomes, usually accompanied by severe, sharp,
and lancinating radicular pain. Often, itching and
unpleasant sensations (dysesthesias) produced by
touch (allodynia) occur. Rash and pain usually
develop within a few days of each other, although
pain can precede rash by weeks to months. After
reactivation from cranial nerve, dorsal root, or auto-
nomic ganglia, VZV can travel anterograde to pro-
duce rash in the corresponding dermatome. Thus,
zoster develops anywhere on the skin, most often in
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KEY POINTS

� The most common complication of herpes zoster is
postherpetic neuralgia, pain that persists months to
years after rash resolves.

� VZV reactivation can produce meningoencephalitis,
meningoradiculopathy, cerebellitis, myelitis, VZV
vasculopathy, including a variant presenting as giant
cell arteritis, ocular inflammatory disease, and zoster
sine herpete.

� All the neurological and ocular complications of VZV
reactivation can occur without rash.

� The best test for diagnosis of neurologic disease
produced by VZV without rash is detection of
intrathecal synthesis of anti-VZV antibody in CSF, or
less often VZV DNA.

� Treatment is with intravenous acyclovir.
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the thoracic region (>50%), but also in ophthalmic,
cervical, and lumbosacral regions.

Cardinal pathologic features of zoster are
inflammation and hemorrhagic necrosis with
associated neuritis, localized leptomeningitis, uni-
lateral segmental poliomyelitis, and degeneration of
related motor and sensory roots [1]. Demyelination
may be seen in areas with mononuclear cell infiltra-
tion and microglial proliferation. Intranuclear
inclusions, viral antigen, and herpesvirus particles
have been detected in acutely infected ganglia [2,3].
MRI may show enhancement of ganglia and the
affected nerve roots [4].

The annual incidence of zoster in the United
States is 3.2 cases per 1000 [5]. Zoster occurs most
frequently in the elderly as VZV-specific cell-medi-
ated immunity declines. Other groups at risk include
patients taking immunosuppressive or immunomo-
dulatory drugs as well as patients with AIDS. Zoster in
an otherwise healthy young individual may be the
first manifestation of HIV infection; on the other
hand, early reactivation occurs in individuals who
developed varicella before the age of 4 years.

Treatment for zoster in people under age 50 years
is based on symptoms. Analgesics are used to relieve
discomfort. Antiviral drugs such as famciclovir,
500 mg orally three times daily, or valacyclovir, 1 g
orally three times daily, are not required but speed
healing of the rash. At any age, zoster in the distri-
bution of the trigeminal nerve should be treated with
famciclovir, 500 mg three times daily. In immuno-
competent patients age 50 and older, treatment with
both analgesic and antiviral drugs is recommended.
We also use prednisone 1 mg/kg body weight orally
for 3–5 days with antiviral therapy.
Copyright © Lippincott Williams & Wilkins. Unau
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POSTHERPETIC NEURALGIA

Postherpetic neuralgia (PHN) is defined as dermato-
mal-distribution pain persisting for more than
3 months after zoster. Age is the most important
factor in predicting its development. Among per-
sons less than 50 years, the incidence of PHN in
zoster patients is 18%; in 80-year-old individuals,
the incidence is 33% [6

&

]. Overall, 80% of PHN
occurs among persons 50 years and older. In
addition, more than 40% of zoster patients less than
60 years of age experience chronic pain. Analysis of
ganglia from an early case of PHN of 2.5 months’
duration revealed diffuse and focal infiltration by
chronic inflammatory cells, an observation con-
firmed by Watson et al. [7], who found prominent
collections of lymphocytes in ganglia from a patient
with PHN of 2 years’ duration. The inflammatory
response in ganglia raises the possibility of persist-
ent viral infection. Further evidence that PHN may
be produced by chronic ganglionitis has come from
the detection of VZV DNA and proteins in blood
mononuclear cells of many patients with PHN and
from the favorable response of some PHN patients to
antiviral treatment.

PHN is difficult to manage, and no universal
treatment exists. The same medications used to treat
zoster pain are also used for PHN. These include
gabapentin, pregabalin, divalproex sodium, opioid
analgesics, tramadol, tricyclic antidepressants, anti-
epileptics, and topical lidocaine patches or capsaicin
(both cream and 8% patches) [8]. Medical interven-
tions are often used in combination.
VARICELLA ZOSTER VIRUS
VASCULOPATHY

VZV vasculopathy is caused by productive virus
infection of cerebral arteries, resulting in patho-
logical vascular remodeling [9] and ischemic or
hemorrhagic stroke. VZV vasculopathy should be
suspected in a patient with a recent history of zoster
or varicella who presents with a transient ischemic
attack, stroke, chronic headache or altered mental
status, as well as in patients with vasculopathy in
whom a specific cause has not been determined,
particularly among HIVþ and immunocompro-
mised patients. Importantly, the absence of a rash
should not deter the clinician from pursuing a diag-
nostic evaluation for VZV, because one-third of
patients with virologically verified VZV vasculo-
pathy have no preceding rash [10].

Features of VZV vasculopathy include a mono-
nuclear pleocytosis in cerebrospinal fluid (CSF)
and MRI findings consistent with an ischemic
or hemorrhagic lesion, particularly at gray–white
matter junctions. A study of 30 individuals with
thorized reproduction of this article is prohibited.
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virologically confirmed VZV vasculopathy [10]
revealed rash in 63%, CSF pleocytosis in 67%,
and imaging abnormalities in 97% of individuals.
Angiography revealed abnormalities in 70% of indi-
viduals, with large and small arteries involved in
50%, small arteries only in 37%, and large arteries
only in 13%. The CSF of 30% of individuals con-
tained VZV DNA, whereas 93% had anti-VZV IgG
antibody in CSF with a reduced serum/CSF ratio of
anti-VZV IgG that confirmed intrathecal synthesis
of anti-VZV IgG. Detection of anti-VZV IgG anti-
body is the best diagnostic test [11]; viral DNA can be
detected by PCR in early disease but disappears
shortly thereafter and is often not present in chronic
and protracted VZV vasculopathy. Importantly,
diagnosis of this treatable cause of stroke is often
missed because one-third of individuals have no
history of zoster rash, one-third of individuals have
normal CSF, and there is an average 4.2-month
delay from zoster to neurological symptoms and
signs, with VZV DNA often absent in CSF [10].

Immunocompetent patients with VZV vascul-
opathy should be treated with intravenous acyclo-
vir, 10–15 mg/kg three times daily for 14 days.
Immunocompromised patients or those with recur-
rent VZV vasculopathy may need a longer course.
Since virus-infected arteries typically contain
inflammatory cells [12], we give oral prednisone,
1 mg/kg daily for 5 days without taper, in conjunc-
tion with intravenous acyclovir. Patients with renal
disease must be monitored closely when treated
with intravenous acyclovir.
ASSOCIATION OF MULTIFOCAL
VARICELLA ZOSTER VIRUS
VASCULOPATHY AND TEMPORAL
ARTERY INFECTION WITH GIANT CELL
ARTERITIS

Recently, a new variant of VZV vasculopathy, that is,
multifocal VZV vasculopathy with temporal artery
infection, was described in three case reports with
features similar to those of GCA [13,14

&

,15
&

]. All
three patients presented with ischemic optic neuro-
pathy, one of whom subsequently developed acute
retinal necrosis, and VZV infection of the ipsilateral
temporal artery was confirmed in all three patients.
Importantly, these patients experienced symptoms,
signs, and laboratory abnormalities characteristic of
GCA, a vasculitis of unclear etiology that is treated
with corticosteroids; however, histopathological
examination of the temporal arteries was negative
for GCA. These cases raise the possibility that
patients with suspected GCA but whose arteries
are pathologically negative for GCA have multifocal
VZV vasculopathy with temporal artery infection.
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To further address the incidence of VZV infec-
tion in GCA biopsy-negative patients, 24 temporal
arteries from patients with clinically suspect GCA,
but biopsy-negative, were examined by immunohis-
tochemistry for the presence of VZV antigen [16

&

];
the temporal arteries from 5 of 24 (21%) patients, all
of whom had presented with clinical and laboratory
features of GCA and early visual disturbances, con-
tained VZV antigen. Thirteen normal temporal
arteries did not contain VZV antigen. In another
GCA-negative temporal artery, detection of VZV
antigen and VZV DNA in multiple regions (skip
areas), as well as in skeletal muscle adjacent to
the infected artery, led to additional pathological
analysis of sections contiguous with those contain-
ing VZV antigen. Remarkably, inflammation involv-
ing the arterial media and abundant multinucleated
giant cells were seen, resulting in a change in
pathological diagnosis from GCA-negative to
GCA-positive [17]. Overall, multifocal VZV vascul-
opathy with temporal artery infection can present
with the full spectrum of clinical features and
laboratory abnormalities characteristically seen in
GCA. The role of VZV as a major cause of GCA is
under intense study.
VARICELLA ZOSTER VIRUS
MENINGOENCEPHALITIS,
MENINGORADICULITIS, AND
CEREBELLITIS

Aside from VZV vasculopathy, VZV can reactivate
and infect the meninges, brain parenchyma, and
nerve roots to produce a VZV meningoencephalitis
[18,19], and meningoradiculitis [20,21]. In addition,
VZV can cause cerebellitis [22,23]. All of these com-
plications can occur in the absence of rash. Diag-
nosis is confirmed by the detection of VZV DNA or
anti-VZV antibody in CSF. Treatment is intravenous
acyclovir as for VZV vasculopathy.
VARICELLA ZOSTER VIRUS MYELOPATHY

There are several forms of VZV myelopathy involv-
ing a postinfectious process, direct infection of the
spinal cord, or VZV vasculopathy. Postinfectious
VZV myelopathy presents as a self-limiting, mono-
phasic spastic paraparesis, with or without sensory
features and sphincter problems, and usually occurs
in immunocompetent patients days to weeks
after acute varicella or zoster. VZV myelopathy
can also present as an insidious, progressive, and,
sometimes, fatal myelitis, mostly in immunocom-
promised individuals, such as patients with AIDS
or on immunomodulatory therapy [24,25]. MRI
reveals longitudinal serpiginous enhancing lesions.
rized reproduction of this article is prohibited.
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Diagnosis is confirmed by the presence of VZV DNA
or anti-VZV IgG or both in CSF [26]. Pathological
and virological analyses of the spinal cord from fatal
cases have revealed frank invasion of VZV in the
parenchyma [27] and, in some instances, spread of
virus to adjacent nerve roots. Early diagnosis and
aggressive treatment with intravenous acyclovir
have been helpful, even in immunocompromised
patients [28]. Rarely, VZV myelitis recurs, even in
immunocompetent patients [29]. VZV can also pro-
duce spinal cord infarction, identified by diffusion-
weighted MRI and confirmed virologically [30].
Thus, VZV vasculopathy (see above) can cause stroke
in the spinal cord as well as in the brain. Treatment
is intravenous acyclovir.
OCULAR DISEASE

VZV infection can produce acute retinal necrosis or
progressive outer retinal necrosis (PORN). Although
VZV is the most common cause of PORN, herpes
simplex virus and cytomegalovirus can also cause
this syndrome. Most cases occur in AIDS patients
with CD4 T-cell counts less than 10 cells/ml of blood,
but also in other immunosuppressed individuals.
PORN may be preceded by retrobulbar optic neuritis
and aseptic meningitis [31], central retinal artery
occlusion or ophthalmic-distribution zoster [32],
and may occur together with multifocal vasculo-
pathy or myelitis. PORN patients treated with gan-
ciclovir alone or in combination with foscarnet had
a better final visual acuity than those treated with
acyclovir or foscarnet alone. Like all neurological
disorders caused by VZV, ocular disease caused by
VZV can also occur in the absence of rash.
ZOSTER SINE HERPETE: RADICULAR PAIN
IN THE ABSENCE OF RASH

Zoster sine herpete was first described in multiple
patients with dermatomal distribution radicular
pain in areas distinct from pain with rash in zoster
[33]. The first two virologically confirmed cases
of zoster sine herpete were verified by detection of
VZV DNA in CSF [26]. A third case of thoracic-
distribution zoster sine herpete, in which electro-
myography of paraspinal muscles demonstrated fre-
quent fibrillation potentials restricted to chronically
painful thoracic root segments, was confirmed by
detection of VZV DNA in blood mononuclear cells
and anti-VZV IgG antibody in CSF [34]. Blumenthal
et al. [35] recently described a patient with zoster
sine herpete whose CSF did not contain amplifiable
VZV DNA but did reveal anti-VZV IgG and reduced
serum/CSF ratios of anti-VZV IgG indicative of
intrathecal synthesis. Perhaps the most compelling
Copyright © Lippincott Williams & Wilkins. Unau
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evidence that persistent radicular pain without rash
can be caused by chronic active VZV ganglionitis
came from analysis of two cases. In the first, a
trigeminal ganglionic mass was removed from an
immunocompetent adult who had experienced
chronic trigeminal-distribution pain for more than
1 year; pathological and virological analyses of the
ganglionic mass revealed active VZV ganglionitis
[36]. In the second case, pathological and virological
analysis of the trigeminal ganglia at autopsy of a
patient who experienced chronic trigeminal-distri-
bution pain for months before death revealed active
VZV ganglionitis [37].
CONCLUSION

In addition to zoster, VZV reactivation causes
multiple neurological and ocular diseases, including
VZV vasculopathy with a variant presenting as GCA,
meningoradiculitis, cerebellitis, myelopathy, ocular
disease, and zoster sine herpete. It is important to
remember that all of these complications can occur
without rash. The best test for diagnosis is the
presence of intrathecal synthesis of anti-VZV anti-
bodies, whereas the best treatment is intravenous
acyclovir, which may need to be prolonged in
immunosuppressed individuals or in extended dura-
tion of disease.
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