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Multifocal Varicella-Zoster Virus
Leukoencephalitis in a Patient with AIDS:

MR Findings
Nafi Aygun, Daniel A. Finelli, Mark S. Rodgers, and Roy H. Rhodes
Summary: We describe a patient with AIDS who presented
with an acute encephalitis caused by infection with varicel-
la-zoster virus. The hemorrhagic, necrotizing encephalitis
had an unusual MR appearance, with innumerable dis-
crete, small, targetlike lesions in the right cerebral hemi-
sphere, which were coalescent in the posterior temporal,
parietal, and occipital regions. Of the several known dis-
ease patterns of varicella-zoster viral infection in the CNS,
this histopathologic pattern of multifocal leukoencephalitis
is rare. It is important to recognize, as effective antiviral
drug treatments are available.

CNS disease resulting from varicella-zoster virus
(VZV) is rare in healthy populations, and it consti-
tutes only 2% of the opportunistic CNS infections
seen in patients with AIDS (1). Clinical recognition of
the disease is difficult, because only a third of the
patients present with typical skin eruptions. Although
the different patterns of CNS involvement are patho-
logically well defined (1), the corresponding imaging
findings of these patterns are not. We report the MR
findings of a case of an acute, multifocal, necrotizing
encephalitis due to VZV in a patient with AIDS.

Case Report
A 41-year-old man in whom AIDS had been diagnosed 21⁄2

years previously presented with a 2-week history of progressive
left-sided weakness and blurred vision. He had had no previous
skin eruptions. His medical history included a prior episode of
Pneumocystis carinii pneumonia and a systemic parvovirus in-
fection with bone marrow suppression 4 months earlier. At the
time of presentation, the patient’s CD4 count was 20. Neuro-
logic examination revealed moderately decreased muscle
strength (3/5) and decreased pinprick and light touch sensation
on the left side. Deep tendon reflexes were hyperactive in the
left upper and lower extremities. Ophthalmologic evaluation
showed bilateral retinitis. A CT scan showed a vague, ill-
defined hypodensity in the right posterior temporoparietal re-
gion, with slight mass effect and no contrast enhancement. CSF
examination revealed a mildly elevated total protein of 59
mg/dL, with 1463 RBCs/mL and 13 WBCs/mL, with lympho-
cytic predominance, including atypical lymphocytes. The pa-
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tient was started on dexamethasone, pyrimethamine, and clin-
damycin for possible toxoplasmosis. Serologic studies, stains,
and cultures of the CSF were negative for toxoplasmosis, cryp-
tococcus, yeast, acid-fast bacillus, fungi, and syphilis. An MR
examination performed on the second day of hospitalization
showed multifocal abnormalities in the right posterior tempo-
ral, parietal, and occipital regions (Fig 1A). The patient was
maintained on antitoxoplasmosis drug therapy, but did not
respond clinically. On the seventh day of hospitalization, a
201Tl-SPECT scan of the brain was performed, which showed
no locally increased activity in the involved region, making
lymphoma unlikely.

A follow-up contrast-enhanced MR study of the brain 4 days
later showed progression of disease (Fig 1B–E), and an open
brain biopsy was performed 3 days after that. The brain biopsy
specimen showed viral encephalitis (Fig 1F), and the patient
was begun on ganciclovir the same day. When encephalitis of a
herpes-group virus was suggested, the patient was switched to
acyclovir therapy. A final diagnosis of VZV encephalitis was
established by immunohistochemical staining (Fig 1G), and the
patient was placed on ganciclovir and foscarnet for long-term
therapy.

The patient recovered with minimal residual left-sided
weakness. His necrotizing retinitis was also attributed to VZV,
and he had sustained a marked loss of vision. A follow-up CT
scan of the brain 4 months later showed encephalomalacia in
the right posterior temporal, parietal, and occipital regions.
Interestingly, 5 months after the episode of VZV encephalitis,
the patient presented with cutaneous varicella-zoster eruptions
(shingles) in the right parietal region of the scalp. He is alive at
this writing, 18 months after presentation.

Discussion

VZV infection in AIDS patients, although esti-
mated to be responsible for less than 2% of all neu-
rologic complications, is likely to become more prev-
alent owing to increased life expectancy in this patient
group (1, 2). VZV infection is usually seen in the late
stages of AIDS, when the CD4 count is below 50. One
third of the patients have typical skin lesions; in the
remainder, skin findings are either totally absent or
temporally remote from the neurologic syndrome (3,
4). Awareness and early recognition of this disease
are of crucial importance, since effective antiviral
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FIG 1. 41-year-old man with AIDS and a
2-week history of progressive left-sided
weakness and blurred vision.

A, T2-weighted (2200/100/1 [TR/TE/ex-
citations]) MR image obtained 1 day after
presentation shows a confluent area of
abnormal signal in the cortex and subcor-
tical white matter of the right posterior
temporal, parietal, and occipital regions,
and several discrete, small (,1 cm)
rounded lesions in the right subcortical
and deep central white matter.

B, T2-weighted (2200/100/1) MR image
1 week later shows progression of dis-
ease, with larger regions of abnormal sig-
nal intensity in the cortex and subcortical
white matter of the right posterior tempo-
ral, parietal, and occipital regions. Multiple
small (,1 cm) rounded lesions are seen
coalescing at the margin of the larger en-
cephalitic region.

C, T2-weighted (2200/100/1) MR image
8 mm cranial to A shows discrete, small,
rounded lesions scattered throughout the
right hemispheric white matter. Many have
a targetlike appearance (arrow), with a hy-
pointense thin outer rim surrounding the
hyperintense lesion and a hypointense,
dotlike center. Solitary and small clusters
of target lesions are observed, with inter-
vening normal-appearing white matter and no significant associated surrounding vasogenic edema.

D, Unenhanced T1-weighted image (600/16/1) shows increased signal intensity due to petechial hemorrhage in some of the target
lesions as well as in the cortex of the extensively involved right temporoparietal region.

E, Contrast-enhanced T1-weighted image (600/16/1) shows mild enhancement in both the target and confluent lesions.
F, Photomicrograph of brain biopsy specimen shows typical viral encephalitic changes, including hemorrhagic infarction, diffuse

demyelination, and fibrinoid necrosis of small vessel walls. Exuberant astrocytosis is seen at the edge of a region of hemorrhagic
infarction (long straight arrow), and there is infiltration and cuffing of small vessels by lymphocytes (short wide arrow). Astrocytes and
neurons show eosinophilic, glassy, intranuclear inclusions, surrounded by a clear space, typical of the Cowdry A type inclusion bodies
frequently seen in encephalitis due to Herpes-group viruses (curved arrow) (hematoxylin-eosin, 3250).

G, Immunohistochemical staining shows VZV in the Cowdry type A inclusion bodies (arrow) (the positive cells are very dark in this
black and white print), and stains for herpes simplex virus (HSV I and II) and cytomegalovirus were negative (hematoxylin-eosin, 3250).
drug treatments are available. In our patient, nearly 3
weeks elapsed, several working diagnoses were pur-
sued, and four different drug treatment regimens
were initiated before the final diagnosis of VZV en-
cephalitis was made from brain biopsy specimens.

A variety of neurologic syndromes have been
ascribed to VZV infection. A recent neuropathologic
study by Gray et al (1) proposed five different
patterns of CNS involvement in AIDS patients: mul-
tifocal leukoencephalitis, ventriculitis, acute menin-
gomyeloradiculitis, focal necrotizing myelitis, and ne-
crotizing angiitis involving leptomeningeal arteries
with cerebral infarction. The different patterns
suggest that spread of VZV to the CNS can occur
by direct transneuronal spread, by hematogenous
spread, and by CSF seeding, as opposed to the clas-
sically described “reactivation” of dormant virus in
the dorsal root ganglia that produces cutaneous shin-
gles. Although our patient had unilateral disease,
bilateral involvement has been shown frequently in
clinical and pathologic studies (1, 3–5). The distribu-
tion of lesions in this case suggests a middle cerebral
artery vascular territory, which may indicate a combi-
nation of necrotizing angiitis and leukoencephalitis;
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this combination of ischemic and demyelinative le-
sions in an immunocompromised patient is suggestive
of VZV encephalitis (6). The description of his-
topathologic findings and the photographs of gross
specimens with the acute multifocal leukoencephalitis
pattern in the articles by Gray et al (1), Ryder et al
(4), and Morgello et al (5) show 0.5- to 1.0-cm ovoid,
targetlike lesions resulting from central necrosis sur-
rounded by a well-defined zone of demyelination and
an outer zone of reactive astrocytes and microglia,
macrophages, and slight peripheral edema. The eo-
sinophilic, Cowdry type A intranuclear inclusion bod-
ies are seen in all CNS cell populations, and the VZV
genome can be identified in these inclusion bodies by
polymerase chain reaction (PCR) (7). More than one
pattern of VZV infection may occur simultaneously
(1, 5), and coexistent necrotizing retinitis with VZV
cerebral vasculitis has been reported in association
with AIDS (8).

Conclusion
The multifocal leukoencephalopathy pattern of

VZV infection is not well described in the neuroim-
aging literature. The unique MR appearance and
distribution of this necrotizing encephalitis, with mul-
tiple discrete target lesions coalescing into larger re-
gions of extensive parenchymal involvement, differ-
entiate VZV encephalopathy from typical lesions of
toxoplasmosis or progressive multifocal leukoenceph-
alopathy. Appropriate suggestion of the entity on
radiologic studies may lead to less invasive diagnostic
tools, such as PCR analysis of CSF cells for VZV (7),
potentially precluding brain biopsy and leading to
more rapid diagnosis and institution of antiviral drug
therapies.
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