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INFLAMMATORY PSEUDOTUMOR ASSOCIATED
WITH HIV, JCV, AND IMMUNE RECONSTITUTION
SYNDROME

A 37-year-old HIV-positive African woman developed severe chronic diarrhea. Her CD4⫹ T cell
count was 25 cells/mm3. Within 1 month of initiation of highly active antiretroviral therapy (HAART)
her plasma HIV viral load became undetectable and
CD4⫹ T cell count rose to 96 cells/mm3, and continued to rise over the following months.
Two months after the initiation of HAART she
developed vertigo, loss of balance, incoordination,
slurred speech, and tremor of the neck and limbs.
Neurological examination revealed ocular abnormalities, dysarthria, and monotonic speech. She had bilateral limb dysmetria, past-pointing and endpoint
tremor, impaired heel-knee-shin testing, head tremor,
and a wide based, ataxic gait.
Initial brain MRI revealed a confluent, nonenhancing area of signal abnormality predominantly involving
the inferior right cerebellar hemisphere and extending
to the posterior vermis, right cerebellar peduncle, and
inferomedial aspect of the left cerebellar hemisphere. Six
months later, MRI revealed progression of the cerebellar
lesion, with nodular enhancement along the inferomedial aspect of the right cerebellar hemisphere. The patient remained clinically stable. MRI 8 months later
revealed a large cystic ring-enhancing lesion in the location of the previously noted high signal intensity lesions
of the cerebellum, with compression of the posterior
fourth ventricle (figure, A).
CSF revealed WBC 1, Prot 64, Gluc 49, and negative cytomegalovirus DNA PCR, Cysticercosis IgG
Ab, Epstein-Barr virus DNA PCR, Venereal Disease
Research Laboratory, and Cryptococcus Ag. Bacterial, viral, and fungal cultures were negative. JCV
PCR was positive. Stereotactic biopsy of the cerebellar lesion, performed 17 months after the onset of
neurologic symptoms, revealed giant cells with pleomorphic hyperchromatic nuclei, often multiple, surrounded by a dense infiltrate of lymphocytes and
plasma cells (figure, B). The bizarre, pleomorphic
cells were GFAP positive, demonstrated diffuse nuclear reactivity for p53 antigen, a high MIB-1 (Ki67) index, and focal, faint reactivity for polyoma
virus T antigen (figure e-1 on the Neurology® Web
site at www.neurology.org). Inflammatory infiltrates
marked both for T and B cells (CD3, CD43, CD20,
CD79a). The adjacent cerebellar folia were atrophic,
with total loss of granular cell neurons, preservation
of Purkinje cells, and infiltrates of lymphocytes and
histiocytes. Four 10-m-thick sections of the mass
were cut and utilized for DNA extraction; PCR was
performed and demonstrated a 173 base pair band
diagnostic of polyoma virus; its identity as JCV was

further confirmed with a BamHI digest which produces 2 DNA fragments of 120 and 53 base pairs
(JCV, but not BKV or SV40 has this restriction site
in the amplicon)1 (figure, C). A JCV-associated inflammatory pseudotumor was diagnosed. The patient has a stable pancerebellar syndrome 24 months
after onset of neurologic symptoms.
Discussion. The immune reconstitution inflammatory syndrome (IRIS) in HIV-infected patients receiving HAART is characterized by paradoxical clinical or
radiologic deterioration despite an increasing CD4⫹ T
cell count and decreasing HIV viral load.2 Foreign organisms become unmasked and trigger a disproportionate immune response.2 IRIS has been reported in
association with JCV infection, the cause of progressive
multifocal leukoencephalopathy (PML).3 The radiologic features of PML are generally characterized by focal high-signal lesions predominantly affecting white
matter structures; in the cerebellum, it has been associated with atrophy of the folia, with or without white
matter involvement. While PML generally shows minimal contrast enhancement, this is more frequent in
IRIS-associated PML. The radiologic features in the
current patient, demonstrating a cystic lesion with nodular enhancement were unusual, raised the possibility of
a secondary neoplastic or infectious non–JCV-related
lesion, and led to the eventual performance of a brain
biopsy.
PML is histologically characterized by the triad of
oligodendroglial inclusions, demyelination, and bizarre, atypical astrocytes.4 In the cerebellum, selective
loss of granular cell neurons, as seen in the present
case, is common. PML may be associated with variable host inflammatory response. In the case of IRISassociated PML, there are appreciable inflammatory
infiltrates, with a preponderance of T cells.4,5 Oligodendroglial nuclei with characteristic viral inclusions
may be rare or absent, and bizarre pleomorphic or
multinucleated cells may have astrocytic or histiocytic origins.6 Pathology in the current patient was
unusual, as the combination of dense inflammation
and bizarre glial cells resulted in a pseudotumor formation, heretofore unreported in JCV-associated
IRIS. In our patient, oligodendroglial inclusions
were not evident, although the abnormal morphology of giant cells was typical of JCV-transformed astrocytes, and the granular cell loss was characteristic
of PML. The juxtaposition of the intense predominantly lymphoplasmacytic infiltrate surrounding
these transformed cells is likely to represent an IRISinduced inflammatory response.7
This JCV-associated pseudotumor is an unusual
manifestation of the spectrum of IRIS neuropathologies. Given its clinical and radiologic overlap with
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Figure

MRI and histologic examination of the cerebellum

other tumoral and infectious entities, clinicians must
be alert to the differential diagnosis.
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(A) Gadolinium-enhanced T1 FLAIR MR image demonstrating a large cystic ring-enhancing
lesion in the context of high signal intensity lesions of the cerebellum. (B) Excisional biopsy
of the cerebellum demonstrating bizarre multinucleated giant cells surrounded by an inflammatory cell infiltrate (hematoxylin-eosin, original magnification 100⫻). (C) Ethidiumbromide stained gel demonstrating presence of JCV in the patient’s pseudotumor.
Formalin-fixed, paraffin-embedded sections of the patient’s lesion (lanes 4 and 7) and
autopsy-derived progressive multifocal leukoencephalopathy (PML) (lanes 5 and 8) and normal brain (lanes 3 and 6) were used to extract DNA for PCR. Lanes 2, 3, 4, and 5 show the
results of PCR amplification of a 173 base pair segment of polyoma virus in a reaction run
without template DNA (lane 2), with normal brain DNA (lane 3), DNA from the patient’s lesion
(lane 4), and from an unrelated case of PML (lane 5). Lanes 6, 7, and 8 display BamHI digests
of the PCR products run in lanes 3, 4, and 5, respectively. Both the patient’s lesion and the
case of PML show specific, 120 and 53 base pair fragments that occur only with JCV,
which has a BamHI restriction site in the amplicon (SV40 and BKV do not share this restriction site). Lane 1 contains a 100 bp DNA ladder.
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