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CASE PRESENTATION

A renal transplant patient, a 29-year-old right-
handed man, was admitted to the Cleveland Clinic in
February 1987, with a history of progressive right-sided
weakness and inability to walk. Magnetic resonance im-
aging scans showed multiple brain lesions.

The patient’s medical history was significant, includ-
ing transphenoidal pituitary ablation five years prev-
iously and juvenile-onset, insulin-dependent diabetes
mellitus from age eight, with subsequent retinopathy
and end-stage renal disease. For 20 months beginning in
February 1985, the patient underwent hemodialysis.

He received a cadaveric renal transplant in late Oc-
tober 1986. His immediate postoperative course was un-
remarkable, and he was treated with standard immuno-
suppressive therapy: cyclosporine A (500 mg),
azathioprine (50 mg), and prednisone (20 mg) (total
daily doses). One month after the operation, he was ad-
mitted with fever and decreased renal function. Results
of a renal biopsy revealed acute cellular rejection. His
renal function improved after treatment with in-
travenous methylprednisolone for three days and OKT3
for seven days, in addition to his regular immunosup-
pressive therapy. No cause for a transient fever was de-
termined, and he was discharged. Over the next two
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months, he was treated with oral nystatin and hydrogen
peroxide for oral candidiasis and suspected esophageal
candidiasis.

In January 1987, he was evaluated for severe leuko-
penia (WBC, 1,200/uL). Results of a bone marrow bi-
opsy showed hypocellularity, with decreased granulo-
poiesis and left shift. Drug-induced leukopenia was
suspected, and azathioprine, sulfathiazole-trimethoprim,
and ranitidine were discontinued. His leukopenia re-
solved. He continued taking cyclosporine (220 mg every
12 hr) and prednisone (15 mg each day).

The gradual onset of right-sided weakness was noted
two weeks prior to admission. He was hospitalized briefly
in January 1987 for removal of four impacted wisdom
teeth. Postoperatively, he had a swollen maxilla, but was
not febrile and had no evidence of infection.

The patient had felt “weakness” during his hospitali-
zation for the dental procedure; however, his physicians
had not observed focal weakness. Since being dis-
charged after his dental procedure, his weakness pro-
gressed. His balance was poor. He was falling to the right
and required a cane to walk. He was unable to write with
his right hand. Over the same time, he noted episodic
difficulty talking and some memory loss. He also ex-
perienced dizziness and mild headache. He denied fever,
chills, nausea or vomiting, loss of vision, or paresthesia.

Physical examination

On admission, his temperature was 37° C; pulse, 84
bpm; respiration, 18; blood pressure, 118/70 mmHg; and
weight, 54 kg. He was pale but in no acute distress. No
skin lesions were noted. There was no adenopathy. Ear
drums were normal. Sinus tenderness or oral thrush was
not evident. The neck was supple. Carotid pulses were
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FIGURE 1A. MR image shows multiple hemispheric lesions with surrounding edema. FIGURE 1B.

hemispheric lesions of the white matter.

normal, without bruits. Lungs were clear. The cardiac
examination revealed a grade II systolic ejection mur-
mur. His abdomen and extremities were normal. Neuro-
logically, he was alert and oriented. He had word-finding
difficulty, but was able to read. Repetition and memory
were intact. Pupils were 3 mm, equal, and reactive to
light. Extraocular movements were full, with bilateral
horizontal and rotary nystagmus on lateral gaze. Facial
sensation and corneal reflexes were intact. A widened
palpebral fissure was present on the right. The motor ex-
amination revealed mild hemiparesis of the right ex-
tremities, with increased tone and resting tremor. Re-
flexes were increased on the right without a Hoffman’s
sign or clonus: 3+/3 biceps, 3+/3 brachioradialis, 3+/2
triceps, 4+/4+ quadriceps, and 2+/2 gastrocnemius. A
right Babinski sign was noted. Cerebellar function was
intact.

Laboratory studies
Laboratory studies disclosed the following values:
WBC, 9,100/ uL, with 76% neutrophils, 4% bands, 13%

lymphocytes, 4% monocytes, and 2% eosinophils; he-
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MR image shows bilateral

matocrit, 29.3%; platelets, 398,000/uL; sodium, 140
mg/100 mL; potassium, 4.6 mg/100 mL; chloride, 100
mg/100 mL; bicarbonate, 27 mg/100 mL; glucose, 132
mg/100 mL; BUN, 39 mg/100 mL; and creatinine, 2.0
mg/100 mL. The rest of the blood chemistry studies, pro-
thrombin time, and partial thromboplastin time were
normal. Urinalysis showed positive glucose reaction.
The chest radiograph obtained on admission was nor-
mal. A CT head scan, also obtained on admission, re-
vealed bilateral hemispheric lesions. One day after ad-
mission, a CT-guided needle brain biopsy yielded
insufficient tissue for diagnosis. Eight days after admis-
sion, a second surgical procedure was performed.

CLINICAL DISCUSSION

Dr. Scott A. Rosenbloom: Axial spin-density MR im-
ages of the brain show multiple foci of increased signal
bilaterally, involving primarily the white matter (Figure
1). There is some surrounding vasogenic edema as-
sociated with several of these lesions, but only minimal
mass effect is present.
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Dr. Richard A. Rudick: In summary, this patient ex-
perienced a three-week progressive neurologic illness
dominated by focal symptoms referable to a left
hemispheric lesion. He had multicentric parenchymal
mass lesions seen by CT scan, which enhanced strongly
after intravenous administration of contrast agent. He
presumably underwent open brain biopsy for definitive
diagnosis after a needle biopsy failed to yield adequate
tissue for diagnosis.

When considering the diagnostic possibilities and
choosing from them the likely diagnosis, one must con-
sider several aspects of the illness that provide clues.
First, the course of this man’s illness was one of subacute
progression. This type of course is seen most commonly
in infections, tumors, and in some types of inflammatory
diseases. Second, the features on neurologic examina-
tion and brain imaging all suggest that the process in
this instance was a multicentric CNS parenchymal one,
further narrowing the likely diagnoses.

The clinical setting is critically important in this
case: multifactorial immunosuppression, principally af-
fecting cell-mediated immunity. He had juvenile-onset
diabetes. He was a recent renal transplant recipient. He
had been on corticosteroids, cyclosporine, and anti-T3
monoclonal antibody therapy. He had recently been
leukopenic. Corticosteroids have long been known to
suppress cell-mediated immunity, rendering most
patients anergic. Steroid recipients have an increased
incidence of bacterial infections and reactivation of
latent infections, such as tuberculosis. Azathioprine
seems to preferentially affect natural killer cells and
parent subpopulations bearing antigen Leull.! Cyclos-
porine selectively inhibits T-cell effector systems. It in-
hibits interleukin-2 production and consequently inhib-
its T-cell proliferation.? Monoclonal antibody treatment
with anti-T3 antibody results in selective T-cell
functional ablation, at least temporarily. In aggregate,
this man’s CNS lesions occurred in the face of profound
suppression of cellular immunity. Although the list of
disorders that result in multicentric parenchymal lesions
is long, the combination of clinical course, neurologic
features, and clinical setting suggests he suffered from an
intracranial infection or tumor.

Several conditions can be dismissed quickly but
should be considered since they can present with a sub-
acute course and/or multiple parenchymal lesions.
Large-vessel atherosclerotic cerebrovascular disease is
more common in diabetics and in patients with chronic
renal failure, but neither the course nor the distribution
of lesions suggest this diagnosis. There does not appear
to be evidence of systemic vasculitis and although one
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cannot rule out granulomatous vasculitis confined to the
CNS, this seems unlikely in view of the patient’s age,
lack of severe headache, and lack of encephalopathic
features. Finally, the demyelinating diseases, multiple
sclerosis, adrenoleukodystrophy, and adult-onset
metachromatic leukodystrophy, each have characteris-
tic features that were lacking in this patient.

Thus, the differential diagnosis appears to rest be-
tween infectious diseases and brain tumors.

Tumors affecting the brain parenchyma in a multi-
centric fashion include metastatic carcinoma, malignant
melanoma, and lymphoma, among others. Brain lym-
phoma is a particularly common pathological entity in
patients with immune deficiency states of all types.

Brain lymphoma has been reported in renal trans-
plant recipients and in various other conditions charac-
terized by immunodeficiency.? Primary CNS lymphoma
has been reported as a common phenomenon in patients
with acquired immune deficiency syndrome (AIDS).* In
the face of systemic lymphoma, parenchymal involve-
ment usually results from extension from leptomeninges.
In the face of immunosuppression, however, this tumor
may present as multicentric parenchymal lesions. The
diagnosis is based on histopathologic features, so that di-
agnosis of primary CNS lymphoma cannot be made with
confidence based on this man’s clinical features.

Infections of various sorts should be seriously con-
sidered in this patient. Multicentric bacterial brain ab-
scesses are unlikely here, since they usually occur in the
setting of an obvious source of bacteremia or sepsis, such
as bacterial endocarditis or intra-abdominal abscess.
Furthermore, patients with bilateral parenchymal brain
abscesses generally appear in toxic condition and en-
cephalopathic, although patients with unicentric brain
abscess may not show systemic signs of infection.

Fungal infections, for example Candida, Aspergillus, or
Histoplasma infection, should be considered in any im-
munosuppressed patient with multiple brain lesions.
Most such patients present with systemic evidence for
pulmonary or other systemic infection, with delirium,
fever, and seizures. Fungal infection seems unlikely.

Several opportunistic infections need serious con-
sideration. First, cerebral toxoplasmosis is a distinct
possibility here. Toxoplasma gondii is an obligate intra-
cellular parasite, which is a common but benign human
pathogen usually causing an inapparent or subclinical
infection. In the presence of immunosuppression,
however, a fulminant neurologic disease may occur.

The illness usually presents in an immunosuppressed
patient with multifocal brain lesions that characteristi-
cally exhibit ring-enhancement following intravenous
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FIGURE 2. Hematoxylin-eosin-stained section of cerebral
white matter shows perivascular distribution of abnormal lym-
phoid cells (x200).

contrast enhancement. Clinically, the illness may pre-
sent with an encephalitis syndrome, but often presents
in individual patients with focal neurologic syndromes.
The diagnosis can be made presumptively on the basis of
a characteristic clinical setting, enhancing focal lesions
on CT scan, and a high toxoplasma IgG antibody titer.
It should be emphasized, however, that some immuno-
suppressed patients with cerebral toxoplasmosis do not
have high levels of toxoplasma antibodies.” Treatment
with pyrimethamine and sulfonamides may result in
rapid clinical and radiographic resolution, further
supporting a presumptive diagnosis. Definitive diagnosis
requires the presence of characteristic neuropathologic
features. This diagnosis appears likely on the basis of a
clinical setting of immunosuppression and the neuro-
logical and radiographic features.

The most common cause of parenchymal brain infec-
tion caused by a virus is herpes simplex, which most
commonly occurs sporadically in otherwise healthy in-
dividuals, and presents clinically as encephalitis and
radiographically as a temporal lobe mass. This patient
has neither. Various other neurotropic viruses present
ordinarily as meningitides.

Other neurotropic viruses appear to be pathogenic
only in patients with immunosuppression. Prominent
among them is the JC strain of human papovavirus, the
etiologic agent in progressive multifocal leukoen-
cephalopathy. Papovaviruses, particularly the JC strain,
represent a conceptually important category of viral
brain infection. This virus is ubiquitous in nature, and
most Americans have serum antibody, suggesting sub-
clinical infection with the virus. The virus has been re-
covered from cadaveric renal tissue, suggesting the possi-
bility that it remains latent in kidney. The mechanism of
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reactivation is unclear, but in the setting of immunosup-
pression, patients present with rapidly progressive multi-
centric white matter lesions, hence the name “progres-
sive multifocal leukoencephalopathy.”

The illness has been observed in patients with lym-
phoproliferative and myeloproliferative tumors, with
granulomatous diseases, in the face of pharmacologic
immunosuppression, in patients with autoimmune dis-
eases, and in AIDS patients. In the latter condition,
papovaviruses appear to be a significant pathogen.*®
Patients present with altered mental function, visual dis-
turbance, motor weakness, and cerebellar syndromes.
The CT scan shows multiple lucent areas in the
hemispheric white matter. The lesions tend to have
ragged borders and usually do not enhance after contrast
material administration. This reflects the noninflam-
matory nature of the pathologic process. The disease is
relentlessly progressive; 70% of patients die within six
months of onset. The diagnosis is made on the basis of
immunohistochemical analysis of brain tissue.

[t seems most likely that this man suffered from an op-
portunistic infection or a tumor associated with multi-
factorial immunosuppression. The most likely infectious
agent is T gondii, based on clinical and radiographic fea-
tures. The other principal diagnostic possibility is multi-
centric brain lymphoma, but this seems less likely be-
cause of the multiplicity of lesions and rapidity of the
clinical course.

[ think the procedure was an open brain biopsy, and
the pathologic features most likely those of cerebral tox-
oplasmosis.

PATHOLOGICAL DISCUSSION

Dr. T. Edgar Huang: This case is an example of a pri-
mary CNS lymphoma arising on the background of im-
munosuppression, renal transplantation, and systemic
chemotherapy. The second brain biopsy showed a diffuse
infiltration of atypical lymphoid cells in both cortex and
white matter, with tight perivascular cuffs and concen-
tric reticulin proliferation (Figure 2). The neoplastic
cells extended centrifugally, decreasing in density at the
periphery. Only scattered neoplastic cells were seen at
the advancing tumor edge, admixed with reactive astro-
cytes. Immunohistochemical staining for lymphocytic
markers showed the neoplastic cells to be positive for
CLA, LN1, and LN2, a pattern consistent with B-cell
lymphoma.

[t may be extremely difficult to make a frozen-section
diagnosis of primary CNS lymphoma without clinical
information and a high index of suspicion. Microscopic
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differential diagnosis includes glial neoplasms (astrocy-
toma, glioblastoma, pleomorphic oligodendroglioma,
ependymoma), metastatic small blue-cell neoplasms
(oat-cell carcinoma, neuroblastoma), and viral en-
cephalitis.

There are three common features in primary CNS
lymphomas: tight perivascular cuffing by tumor cells,
concentric reticulin proliferation, and attendant reac-
tive lymphocytes.™® Several less specific features may be
helpful: the presence of scattered reactive astrocytes, in-
dividual tumor-cell necrosis, areas of necrosis without
peripheral palisading, fibrous thickening of the vascular
wall, and secondary subependymal or meningeal spread
with desmoplasia. Immunostaining for lymphocyte
markers to demonstrate monoclonality is necessary to
establish the diagnosis. This requires special tissue hand-
ling; communication between the surgeon and the
pathologist is crucial.

Primary CNS lymphoma constitutes 0.5% to 2% of
intracranial neoplasms.”'° Grossly, the tumor often pre-
sents as a discrete mass (often multiple), with little or no
mass effect or perilesional edema.™" The cut surface of
the mass is gray to tan, granular, with necrosis and
hemorrhage, and may be discrete from or confluent with
adjacent brain. The neoplasm may also cross the corpus
callosum in a butterfly-shaped distribution simulating
glioblastoma multiforme.” When tumor secondarily in-
vades the meninges, discrete nodules are usually formed.
This feature is different from diffuse spread seen in
meningeal infiltration by a systemic lymphoma.”

Pathogenesis

Dr. Melinda L. Estes: The finding of a primary CNS
lymphoma in this young man raises three interesting
points for discussion:

1. The length of time from transplantation to tumor
occurrence,

2. The development of primary CNS lymphoma
with the patient’s background of immunosuppressive
therapy with cyclosporine A, azathioprine, OKT3, and
steroids, and

3. The potential role of Epstein-Barr virus (EBV) in
the induction of lymphoma.

Development of neoplasm in patients undergoing
organ transplantation is well known.!"! The average in-
terval between transplantation and tumor development
in patients undergoing conventional immunotherapy is
five years. In patients treated with cyclosporine, the
average interval for tumor development is two years."?
Shorter intervals of two'® and six months!* have been re-
ported.
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Extranodal development of non-Hodgkin’s lym-
phoma is common in transplant patients treated with
conventional immunotherapy. However, only 53% of a
group of 58 patients with lymphoma following cyclos-
porine treatment had extranodal involvement by lym-
phoma.”? Of the 58 patients in this study, only two had
CNS involvement. Many unusual features are seen in
lymphoma occurring after transplantation. These in-
clude a large percentage of large-cell and immunoblastic
lymphomas, as well as frequent confinement of the
tumor to the CNS.”

The occurrence of primary CNS lymphoma in a renal
transplant patient raises the question of the role of EBV
infection in tumor induction. EBV genomes have been
isolated from primary CNS lymphomas.'%!” Van Die-
men-Steenvoorde et al reported a case in which EBV
nuclear antigen was found in tumor cells in a pediatric
renal transplant patient without accompanying sero-
logic confirmation of EBV infection.!” EBV is known to
selectively infect B lymphocytes, and in the im-
munocompetent patient, this proliferation is usually
self-limited. However, in an immunosuppressed trans-
plant patient, there is impaired T-cell function and
decreased natural killer-cell function, which may allow
an EBV-induced B-cell proliferation to proceed un-
checked.!® Our patient shows no serologic evidence for
EBV infection (EBV titer, 1:80); however, lymphoma
developing in a transplant recipient or other immuno-
suppressed patient should always raise the suspicion of a
recent, persistent, or reactivated EBV infection.

Treatment

Dr. Mark Rorick: The patient was given 4,500 rads
(cGy) of whole-brain radiation with a 1,000-rad (1000-
cGy) boost to the largest lesion in the left parietal lobe.
Subsequent MR studies showed regression in tumor size.
He has regained some function of his right extremities
but continues to have severe nonfluent aphasia. His
renal function has remained stable on low-dose predni-
sone (5 mg, twice daily).

The mean survival in primary CNS lymphoma
without treatment is three months.” Surgery is usually
limited to subtotal resection or biopsy.

Whole-brain radiotherapy, often with booster doses
to the primary tumor, has been the main therapeutic
modality. There has been great variability in radiation
dosages given to patients, with a range of 2,000 to 6,000
rads (cGy) being utilized.?>? After an initial remission,
the tumor usually recurs, with a mean survival after radi-
otherapy of 14 to 15 months and a five-year survival rate
of only 4%.%2° The site of relapse is usually within the
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area of previous irradiation, with only 6% failing in the
spinal axis.”® Patients given cranial-spinal radiotherapy
have no greater survival than those given only cranial
radiotherapy.”? Elective radiation of the spinal axis
therefore is recommended only in cases with clinical in-
volvement or positive CSF cytologic studies.”

While chemotherapy has clearly been effective in sys-
temic lymphoma, little information is available con-
cerning its efficacy in CNS lymphoma. Chemother-
apeutic agents have been used mainly as an adjuvant to
radiotherapy or when relapse occurs after radiotherapy.
Most current protocols combine radiotherapy and
chemotherapy. A variety of protocols have used steroids,
methotrexate, and conventional agents such as vincris-
tine and cytosine arabinoside (Ara-C).

Results of treatment protocols have been presented in
a case-report format, with no large series comparing
treatment modalities. Steroid treatment alone has been
shown to produce dramatic remissions but without long-
term survival.?*

Conventional chemotherapeutic agents are not effec-
tive due to their inability to traverse the blood-brain
barrier. High-dose methotrexate given systemically may
penetrate the blood-brain barrier more effectively than
other agents. A single reported case had a remission of
12 months after therapy with intravenous methotrexate
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