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Primary Central Nervous System Lymphoma
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We report a case of primary central nervous system(CNS) lymphoma in an organ recipient. A 33-years-old man who

underwent a renal transplantation 3years previously presented with headache and vomiting. In Brain computed
tomography scans and magnetic resonance images showed multiple periventricular cystic rim enhancing masses.
Pathologic diagnosis by stereotactic biopsy revealed malignant non-Hodgkins B-cell lymphoma. After pathologic
confirmation, methotrexate chemotherapy and whole brain radiation therapy were done. Having experienced such
a case, the authors strongly recommend to add primary CNS lymphoma as one of the differential diagnoses to brain
abscess, metastatic brain tumor and glioblastoma multiforme in cases of multiple ring enhancing periventricular
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Introduction

erebral lymphoma is a malignant lymphocytic neoplasm

that can occur either primarily or as a secondary manifes-
tation of systemic disease. Primary central nervous system
(CNS) lymphoma arises in the CNS in the absence of apparent
systemic lymphoma'®. Although primary CNS lymphoma
develop in nervous system and in most cases do not spread
elsewhere, its pathological findings are similar to those of
systemic non-Hodgkins lymphoma'.

Risk factors associated with the occurrence of primary CNS
lymphoma are immunodeficiency states secondary to acquired
immunodeficiency syndrome(AIDS), immunosuppressive
treatment after organ transplantation and congenital immu-
nodeficiency®. Tumors in immunocompromised patients in
particular may show a ring-enhancing pattern but in immu-
nocompetent patients may show either hyper- or isodense,
round or oval masses with homogeneous contrast enhancement
and variable surrounding edema'”. In immnocompromised
patients, rim or ring enhancement of lymphoma, indistinguis-
hable from brain abscess, is frequently seen and differential
diagnosis with metastasis and glioblastoma multiforme are
needed also.
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In this report, we describe a case of primary CNS lymphoma
in a 33-years-old man with multiple, ring-enhancing tumors.

Case Report

33-years-old man was referred to neurosurgery department

because of headache and vomiting. He was diagnosed
to have chronic renal failure 5-years prior to admission and he
underwent renal transplantation, 3-years prior to admission.
Until he referred to us, he had been prescribed methyprednis-
olone and cyclosporin.

On routine complete blood count study there was no anemia
and neutropenia and there was no manifestation of systemic
tumor. On neurological examination no neurological deficits
were noticed.

In brain computed tomography(CT) images there were
multiple masses, at right frontal lobe and splenium, with low
density and rim enhancement. Magnetic resonance(MR) images
showed more multiple masses- frontal lobe, thalamus and
right splenium. The lesion of right splenium was the largest
one and it's size was 2.5 X 2.5 X 3cm. The masses were poorly
demarcated, and hypointense in T1-weighted images. In T2-
weighted images, it consisted of central hyperintensity that
were cystic portion and peripheral hypointense lesion, with
severe perilesional edema along the white matter tract. In
gadolinium enhancement images, the masses showed strong
rim enhancement(Fig. 1). The cystic portion of right splenium
area showed as low signal intensity on diffusion weighted(DW)
images and subtle high or iso signal intensity on apparent
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chemotherapy was done and wh-
ole brain radiation therapy(total
4500cGy) was followed after 2weeks
of completion of chemotherapy.
Follow-up brain CT images showed
moderate response with subsequent
size reduction of the masses(Fig. 4).

Discussion

Fig. 1. Preoperative magnetic resonance image showing multiple mass — frontal, thalamus and right
splenium. In T2—weighted image (A), it consists of central hyperintense and peripheral hypointense
lesion, with severe perilesional edema along white maitter tract. In gadolinium enhancement image
axial view(B) and coronal view{C), the mass shows strong rim enhancement.

Fig. 2. Preoperative diffusion weighted magnetic resonance image(A)
showing that the cystic portion of right splenium area show as low
signal intensity and subtle high or iso signal intensity on apparent
diffusion coefficient map(B).

pical
cells, with high cellularity, iregular nucleus and prominent nucleoli.
(H&E, X400)(A) In immunohistochemical stain{B) showing positive to
CD79a marker(<400).

diffusion coefficient(ADC) map(Fig. 2). The image findings
of cystic portion were compatible with necrotic tumor cyst
rather than abscess.

The patient underwent stereotactic biopsy for the splenial
lesion. Pathologically, the specimen showed necrotic tissue
and focal atypical cells, with high cellularity, irregular nucleus
and prominent nucleoli in H&E stain(Fig. 3). Immunohisto-
chemical stains showed CD45(+), CD79a(+), EMA(-), GFAP
(-), CD3(-) and high Ki-67 index(>80%). The pathologic
report was malignant non-Hodgkins B-cell lymphoma.

After pathologic confirmation, methotrexate(3.5mg/sq)

rimary CNS lymphomas are

uncommon tumors of the CNS
that account for less than 2% of
primary cerebral neoplasm and 0.7 to 1.7% of malignant
non-Hodgkin's lymphoma". They are often associated with
immunodeficiency states secondary to AIDS, immunosup-
pressive treatment after organ transplantation and congenital
immunodeficiency®. Patients with human immunodeficiency
virus(HIV) infection are at increased risk for the development
of non-Hodgkin lymphomas with an estimated risk of occurr-
ence of 12~15% for systemic lymphomas and 1~3% for primary
CNS lymphoma*"?. Generally, patients in the immunosuppr-
essed state after organ transplants may have a high chance of
developing B-cell lymphomas>>'*. Inhibition of suppressor
T cells by immunosuppressants fails to restrict B-cell proli-
feration, and Epstein-Barr virus infection is known to have a
role in the development of B-cell lymphoma in some, but not all
patients'®. The mutagenicity of the immunosuppressant(e.g.,
azathioprine) has been directly related to lymphocyte chrom-
osome injury, and then, mitotic activity in the lymphocyte
system also has been suggested to be increased in the immu-
nodepressed state™ "'

Over the last decade, the incidence of primary CNS lymphoma
reported in most studies has risen threefold, which cannot be
entirely explained by the increased prevalence of AIDS, or the
growing number of organ transplantation”. Incidence grew
significantly not only in immunosuppressed patients, but also
in immunocompetent patients. Incidence of primary CNS
lymphoma has risen threefold among apparently immunocom-
petent individual in the United States during the last 15 years®.

Most primary CNS lymphomas are primary non-Hodgkins
lymphoma and B-cell type is predominant. Hodgkin's disease
presenting as a primary CNS lymphoma is extremely rare, and
only eight cases have been reported”. In some study, among
the 160 cases of malignant non-Hodgkins lymphomas, only
eight cases were T-cell type(3.6%) and the remainder were
B-cell type(96.4%)1) and in the other study, among the 70
cases of primary CNS lymphoma, there were 63 B-cell
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Iymphomas(95.6%) and only three
T-cell lymphomas(4.4%)".

Primary CNS lymphoma may
be solitary(86%) or multiple(14%),
with a predilection for the basal
ganglia, corpus callosum, thalami,
and periventricular region". Intra-
cerebral parenchymal lymphoma
is the most frequent manifestation
of primary CNS lymphoma. Other
anatomical sites of involvement
include infiltration of the posterior
vitreous of the retina, which may
either precede or accompany the development of a brain lesion,
meningeal involvement with or without subependymal nodules,
and intradural spinal lymphoma®.

Neuroimaging studies of primary CNS lymphomas in imm-
unocompetent patients may show either hyper- or isodense,

be found also.

round or oval masses with extensive homogeneous contrast
enhancement and variable surrounding edema''”. But primary
CNS lymphomas in immunocompromised patients in particular
" and these patterns are
indistinguishable from brain abscess which is frequently seen.
And differential diagnosis with metastasis and glioblastoma
multiforme are difficult also, with CT scans or conventional

may show a ring-enhancing pattern

MR images as in our case.

On MR images, the typically hypointense abscess capsule
on T2-weighted sequences, which allows for the differentiation
between an abscess and a tumor, can be absent. The abscess
may be multiloculated and/or multifocal, thus adding to the
difficulty of diagnosis on the basis of CT scans and MR images.
And therefore, DW imaging has great clinical potential in
differentiating brain abscess from necrotic or cystic brain
tumor and that it represents a strong modality in addition to
conventional T1- and T2-weighted MR images in the early
diagnosis of brain abscess®'?. Pus contained in brain abscesses
causes strongly hyperintense signals on DW images and
reduced ADC values, whereas necrotic or cystic brain tumors
produce hypointense signals on DW images and elevated ADC
values. There is a statistically significant difference between
ADC values of brain abscesses and those of high-grade
gliomas®'?,

It shows that outcome of primary CNS lymphoma patient is
strongly influenced by patient age and performance status,
and possibly by sex, and radiotherapy dose or the addition of
chemotherapy to radiotherapy did not significantly improve
survival when age, sex and performance status were taken
into account®. Untreated, the prognosis for primary CNS
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Fig. 4. Serial follow—up computed tomography image after chemotherapy(A), radiation therapy(B)
and six months(C) showing reduction of mass size sequentially but diffuse white matter changes can

lymphoma is poor, with a median survival time of 4.6
months®*”. The addition of whole-brain radiation therapy
(WBRT), while providing rapid clinical and radiographic
responses, increases survival time only to 10 to 18 months®”.
Preirradiation chemotherapy with methotrexateMTX) is
effective in prolonging response duration and survival time in
primary CNS lymphoma, especially in patients under 60 years
of age, with an excellent safety profile>”'?.

High-dose MTX therapy administered before irradiation
has recently been identified as an effective and relatively safe
treatment for this type of tumor. However, late sequelae,
including asymptomatic diffuse white matter changes, decline
in cognitive function, and development of leukoencephalopathy,
have been observed repeatedly in MTX therapy, because this

agent is toxic for normal brain tissues”.

Conclusion 7

‘ N J € experienced a primary CNS lymphoma, occurred in
organ transplant recipient. In our case, imaging findings
of this tumor were multiple, cystic and rim enhancing masses.
These findings were different from those of immunocompetent
patients. We should include primary CNS lymphoma in the
differential diagnoses of multiple periventricular cystic enhaning
masses in immunocompromised patient as well as metastasis,
glioblastoma multiforme and abscess, and DW images and
ADC map are useful to differentiate cystic tumor with abscess.
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