Fulminant Cerebral Lymphoma in AIDS
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Summary: Three cases of cerebral lymphoma in patients with
acquired immunodeficiency syndrome are presented. They are
remarkable for their extremely rapid progression, which simu-
lated an infectious processes during trials of antitoxoplasma
therapy. Fourteen days of therapy are generally required to as-
sess a negative response. However, earlier biopsies and shorter
therapeutic trials may be indicated in these patients.
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More than 80% of brain masses in patients
with acquired immunodeficiency syndrome
(AIDS) are caused by either toxoplasmosis or
lymphoma (1). Because there is significant
overlap in the clinical and imaging presenta-
tions, many patients receive 10 to 14 days of
empiric treatment for presumed toxoplasmosis
before brain biopsy is considered (2, 3). This
delay in diagnosis is not usually significant (4,
5), although isolated cases in which growth is
more rapid have been included in larger series
(6, 7). We describe three patients with AIDS
treated empirically for toxoplasmosis in whom
fulminant growth of cerebral lymphoma oc-
curred.

Case Reports
Case 1

A 28-year-old man with AIDS presented with a 1-week
history of lethargy and bilateral third and sixth nerve pal-
sies. Initial magnetic resonance (MR) showed four ring-
enhancing lesions and irregular periventricular enhance-
ment. Lumbar puncture revealed an elevated protein and
normal glucose. Cytologic analysis, cultures, stains, and
serum toxoplasmosis titers were negative. He was given a
10-day course of antitoxoplasma medications and dexa-
methasone during which his mental status declined. Sub-

sequent computed tomography (CT) and MR showed that
all lesions had increased in size, varying from 60% to 300%
in volume (Fig 1). (Tumor volumes were calculated based
on the largest dimension for round lesions or the average
of the largest and smallest dimensions for oval lesions.
Periventricular encasement was not included in tumor vol-
ume comparisons.) Brain biopsy yielded intermediate-
grade B-cell lymphoma, large-cell type. He improved with
radiation, but 5 months later there was recurrence in the
spinal cord, and he died.

Case 2

A 32-year-old man with AIDS, Kaposi sarcoma, and a
CD4 count of zero presented with a 1-month history of falls
and low-grade fever. CT showed cerebral atrophy and a
single ring-enhancing lesion in the right frontal lobe. Lum-
bar puncture revealed an elevated protein, normal glu-
cose, and negative microbiology cultures and stains. His-
toplasmosis titers were weakly positive, and cerebrospinal
fluid cytologic analysis was negative. Serum toxoplas-
mosis IgG titers were negative, and the patient was dis-
charged and received antitoxoplasma medications. Five
days later he returned with worsening ataxia, nausea,
vomiting, and declining mental status. The frontal lesion
had increased in size on CT. MR additionally showed a rim
of periventricular enhancement and a new solid nodule in
the left temporal lobe. Noncompliance with medications
was suspected, and he was maintained on antitoxoplasma
therapy plus phenytoin and dexamethasone. Mental status
continued to deteriorate. Eight days later the right frontal
lesion was slightly smaller on MR, but the other areas had
increased in volume by up to 1300% (Fig 2). Biopsy
yielded a B-cell immunoblastic lymphoma. In the interim
the patient had become unresponsive, did not improve
with radiation therapy, and died within 3 weeks of patho-
logic diagnosis.

Case 3

A 33-year-old man with AIDS and a CD4 count of 20
presented with a 2-day history of fever, headache, nausea,
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Fig 1. Case 1.

A, Enhancing masses on CT at presen-
tation.

B, Follow-up enhanced CT shows rapid
interval growth. Corresponding masses are
indicated by arrows.

and vomiting. The initial CT scan showed four isodense
masses with both ring and nodular patterns of enhance-
ment and moderate edema. Lumbar puncture revealed an
elevated protein and seven white cells. Microbiology stud-
ies and antigens were negative, including serum toxoplas-
mosis titers. He was given empiric antitoxoplasma and
antituberculous therapy and steroids. After initially im-
proving, his condition worsened. Because of suspected
noncompliance, a new 2-week trial of antitoxoplasma
treatment was begun. On follow-up CT 11 days later,
lesions had increased in size (60% to 470% increased

A
Fig 2. Case 2.
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volume) and number. MR with gadolinium contrast
showed 15 masses, all predominantly isointense to hy-
pointense to gray matter on both short- and long-repeti-
tion-time/echo-time sequences. The lesions were ring en-
hancing; six had focal areas of hemorrhage. An initial
biopsy was nondiagnostic but when repeated showed a
high-grade B-cell lymphoma, consistent with an immuno-
blastic sarcoma. CT at the time of biopsy showed two
lesions had increased in volume by 150% and 700% in the
intervening 18 days. The patient was lethargic and disori-
ented and died 2 weeks later.

-

A, MR shows a thin rim of periventricular enhancement (arrows), also seen on CT at the same time (not shown).

B, Enhanced MR 8 days after A, shows a rapid increase in size.

C, Enhanced CT 7 days after the second MR (B) and 15 days after the first MR (A). Areas in B and C corresponding to A are indicated

by arrows.
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Discussion

Differentiation of toxoplasmosis and lym-
phoma in AIDS can be difficult and is not reli-
ably made on imaging criteria alone. Classi-
cally, brain lymphoma may be a hyperdense
mass on CT, although in patients with AIDS it
may be hypodense. MR shows lesions that are
hypointense on T1-weighted images and isoin-
tense or hypointense on T2-weighted images
with variable areas of hyperintense signal. In
patients without AIDS, lesions enhance conflu-
ently, but in patients with AIDS, heterogeneous
or ring patterns occur. Periventricular spread
encasing the ventricles is highly characteristic.
Spontaneous hemorrhage is uncommon in lym-
phoma but common in toxoplasmosis. Lym-
phomas may hemorrhage after steroids or radi-
ation therapies (as in case 3) (7, 8).

Toxoplasmosis abscesses are typically
smaller and more numerous than are lympho-
mas. On CT, these lesions are hypodense. On
MR they are hypointense on short-repetition-
time/echo-time sequences and hyperintense on
long-repetition-time/echo-time sequences un-
less focal hemorrhage has occurred. Early en-
hancement can be absent. However, lesions
less than 1 cm in size often enhance throughout,
whereas larger lesions may ring enhance, de-
pending on the level of immune response. Tox-
oplasmosis abscesses do not spread in a
periventricular pattern and uncommonly in-
volve the ependyma (8). At times both diseases
may be present concurrently (4, 7). Preliminary
reports suggest that thallium-201 brain single-
photon emission CT may show abnormal up-
take in lymphoma but not in toxoplasmosis, for
selected lesions (9, 10).

The clinical features of toxoplasmosis and
lymphoma overlap. Similarly, cerebrospinal
fluid samples show moderately elevated protein
in lymphoma, normal or mildly elevated in tox-
oplasmosis (5, 8). Serum toxoplasma titers are
negative in 22% of patients with pathologically
proved disease (11), whereas patients with lym-
phoma sometimes have positive titers (7). Al-
though lymphoma is suspected with negative
toxoplasma titers, this is not sufficiently specific
to direct therapy.

Empirical therapy with antitoxoplasma med-
ications is used in most patients with AIDS who
have brain masses. Follow-up radiographic
studies show evidence of response to therapy
after 14 days of treatment in 95% of patients
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with toxoplasmosis (2, 3, 11). Earlier images
are obtained if new neurologic deficits develop.
However, some series have shown an average
delay of 4 weeks from the start of empirical
therapy to biopsy (7, 8). Early diagnosis is im-
portant, because radiation therapy increases
the mean survival in patients with lymphoma
and AIDS from 42 to 134 days and changes the
cause of death from tumor to other opportunis-
tic infections. Delay in radiation therapy has
resulted in poorer response and survival (12).
Steroids are known to cause regression and tu-
mor lysis in lymphoma. Although it may make
biopsy diagnosis more difficult, this response
has also been considered by some to be diag-
nostic (13, 14).

Our three patients exemplify the problem of
empirical trials with antitoxoplasma medica-
tions and show the extremely aggressive nature
of lymphomas in some patients with AIDS. All
deteriorated rapidly over the 11 days during
which they received empirical toxoplasma ther-
apy. Images obtained 8 to 16 days from the
initial studies showed that tumor volumes had
increased between 60% and 1300%. In each
patient at least one lesion increased by 300%,
470%, and 1300%, despite the use of steroids. In
our patients 2 and 3, the outcomes were ex-
tremely poor in part because of the delayed
diagnoses.

Others have described AIDS lymphoma
cases with this fulminant course. Cordoliani et
al found the mean doubling time was 13.6 days
(7), whereas Epstein et al described a child who
had new lesions every few days and died within
3 weeks (6). So et al mention three cases in
which clinical progression was so rapid that
vascular and infectious disorders were sus-
pected (5). Lesions that double in less than 2
weeks are typically caused by infections. How-
ever, in the setting of AIDS, rapid growth of
lymphoma is not rare; the patients described
here represent 33% of the lymphomas that we
have evaluated over the past 3 years. This rapid
growth is troublesome because many lym-
phoma patients have a 2-week delay before
biopsy with an even longer time before the on-
set of radiation. Additional delays occur as in
two of our cases because of probable noncom-
pliance with antitoxoplasma therapy. Of our
three patients, all had negative toxoplasmosis
titers, and two had highly characteristic patterns
of periventricular tumor spread. Although nei-
ther of these features are diagnostic of lym-
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phoma, together they indicate a need for earlier
biopsy (8, 11). In our patients, tumor growth
was so rapid that it suggested the course of an
untreated infectious process, not tumor. Recog-
nizing that lymphoma can progress this rapidly
should prompt immediate biopsy in cases of
imaging data more suggestive of lymphoma,
and earlier follow-up studies during empirical
therapy for toxoplasmosis.
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