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Primary central nervous system lymphoma is increasingly seen in immunocompetent
patients and should be considered in any patient with multiple nervous system lesions.

entral nervous system (CNS) lymphoma
‘ can be classified into 2 categories: pri-

mary CNS lymphoma (PCNSL), which
includes disease limited to brain, eyes, spinal
cord; and leptomeninges without coexisting or
previous systemic lymphoma. Secondary CNS
lymphoma (SCNSL) is essentially metastatic
disease from a systemic primary site.” The
focus of this case presentation is PCNSL, with
an emphasis on imaging characteristics and
differential diagnosis.

The median age at diagnosis for PCNSL is
65 years, and the overall incidence has been
decreasing since the mid-1990s, likely re-
lated to the increased use of highly-active an-
tiretroviral therapy (HAART) in patients with
AIDS.28 Although overall incidence has de-
creased, incidence in the elderly population
has increased.* Historically, PCNSL has been
considered an AIDS-defining illness.® These
patients, among other immunocompromised
patients, such as those on chronic immuno-
suppressive therapy, are at a higher risk for
developing the malignancy.®

Clinical presentation varies because of the
location of CNS involvement and may pres-
ent with headache, mood or personality distur-
bances, or focal neurologic deficits. Seizures
are less likely due to the tendency of PCNSL
to spare gray matter. Initial workup generally in-
cludes a head computed tomography (CT) scan,
as well as a contrast-enhanced magnetic reso-
nance image (MRI), which may help direct cli-
nicians to the appropriate diagnosis. However,
there is significant overlap between the imaging

characteristics of PCNSL and numerous other
disease processes, including glioblastoma and
demyelination. The imaging characteristics of
PCNSL are considerably different depending on
the patient’s immune status.”

This case illustrates a rare presentation
of PCNSL in an immunocompetent patient
whose MRI characteristics were seemingly
more consistent with those seen in patients
with immunodeficiency. The main differential
diagnoses and key imaging characteristics,
which may help obtain accurate diagnosis, will
be discussed.

CASE PRESENTATION

A 72-year-old male veteran presented with
a 2-month history of subjective weakness in
his upper and lower extremities progressing
to multiple falls at home. He had no signifi-
cant medical history other than a thymectomy
at age 15 for an enlarged thymus, which per
patient report, was benign. An initial labora-
tory test that included vitamin B_,, folate, thy-
roid-stimulating hormone, complete blood cell
count, and comprehensive metabolic panel,
were unremarkable, with a white blood cell
count of 8.5 K/uL. The initial neurologic evalu-
ation did not show any focal neurologic defi-
cits; however, during the initial hospital stay,
the patient developed increasing lower extrem-
ity weakness on examination. A noncontrast
CT head scan showed extensive nonspecific
hypodensities within the periventricular white
matter (Figure 1). A contrast-enhanced MRI
showed enhancing lesions involving the cor-
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FIGURE 1 Noncontrast head computed tomography
scan showing periventricular and pericallosal hypoden-
sity (arrows).

FIGURE 3 Axial T1 postcontrast magnetic resonance imag-
ing scan of the brain showing enhancement near the corpus
callosum, left cerebral peduncle, and right temporal lobe

(arrows).

FIGURE 2 Axial fluid-attenuated inversion recovery magnetic
resonance imaging scan of the brain showing increased signal
involving the corpus callosum, left cerebral peduncle, and right

temporal lobe (arrows).

pus callosum, left cerebral peduncle, and right
temporal lobe (Figures 2, 3, and 4). These le-
sions also exhibited significant restricted
diffusion and a mild amount of surrounding va-
sogenic edema. The working diagnosis after the
MRI included primary CNS lymphoma, multifo-
cal glioblastoma, and tumefactive demyelinating
disease. The patient was started on IV steroids
and transferred for neurosurgical evaluation and
biopsy at an outside hospital. The frontal lesion
was biopsied, and the initial frozen section was
consistent with lymphoma; a bone marrow bi-
opsy was negative. The workup for immunode-
ficiency was unremarkable. Pathology revealed
high-grade B-cell lymphoma, and the patient
began a chemotherapy regimen.

DISCUSSION

The workup of altered mental status, focal
neurologic deficits, headaches, or other neu-
rologic conditions often begins with a non-
contrast CT scan. On CT, PCNSL generally
appears isodense to hyperdense to gray mat-
ter, but appearance is variable. The often hy-
perdense appearance is attributable to the
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FIGURE 4 Diffusion-weighted magnetic resonance imaging
scan of the brain showing increased signal in the corpus callo-
sum, left cerebral peduncle, and right temporal lobe (arrows).

hypercellular nature of lymphoma. Many
times, as in this case, CT may show only
vague hypodensities, some of which may be
associated with surrounding edema. This pre-
sentation is nonspecific and may be seen with
advancing age due to changes of chronic mi-
crovascular ischemia as well as demyelin-
ation, other malignancies, and several other
disease processes, both benign and malig-
nant. After the initial CT scan, further workup
requires evaluation with MRI. PCNSL exhibits
restricted diffusion and variable signal inten-
sity on T2-weighted imaging.

PCNSL is frequently centrally located within
the periventricular white matter, often within the
frontal lobe but can involve other lobes, the basal
ganglia, brainstem, cerebellum, or less likely, the
spinal canal.” Contrary to primary CNS disease,
secondary lymphoma within the CNS has been
described classically as affecting a leptomenin-
geal (pia and arachnoid mater) distribution two-
thirds of the time, with parenchymal involvement
occurring in the other one-third of patients. A re-
cent study by Malikova and colleagues found
parenchymal involvement may be much more



common than previously thought." Leptomenin-
geal spread of disease often involves the cranial
nerves, subependymal regions, spinal cord, or
spinal nerve roots. Dural involvement in primary
or secondary lymphoma is rare.

PCNSL nearly always shows enhancement.
Linear enhancement along perivascular spaces
is highly characteristic of PCNSL. The typical
appearance of PCNSL associated with immu-
nodeficiency varies from that seen in an other-
wise immunocompetent patient. Patients with
immunodeficiency usually have multifocal in-
volvement, central necrosis leading to a ring
enhancement appearance, and have more pro-
pensity for spontaneous hemorrhage.” Immu-
nocompetent patients are less likely to present
with multifocal disease and rarely show ring en-
hancement. Also, spontaneous hemorrhage is
rare in immunocompetent patients. In our case,
extensive multifocal involvement was present,
whereas typically immunocompetent patients
will present with a solitary homogeneously en-
hancing parenchymal mass.

The primary differential for PCNSL includes
malignant glioma, tumefactive multiple sclero-
sis, metastatic disease, and in an immunocom-
promised patient, toxoplasmosis. The degree of
associated vasogenic edema and mass effect is
generally lower in PCNSL than that of malignant
gliomas and metastasis. Also, PCNSL tends to
spare the cerebral cortex.?

Classically, PCNSL, malignant gliomas, and
demyelinating disease have been considered
the main differential for lesions that cross midline
and involve both cerebral hemispheres. Lym-
phoma generally exhibits more restricted dif-
fusion than malignant gliomas and metastasis,
attributable to the highly cellular nature of lym-
phoma.” Tumefactive multiple sclerosis is as-
sociated with relatively minimal mass effect for
lesion size and exhibits less restricted diffusion
values when compared to high grade gliomas
and PCNSL. One fairly specific finding for tu-
mefactive demyelinating lesions is incomplete
rim enhancement.® Unfortunately, an MRI is not
reliable in differentiating these entities, and bi-
opsy is required for definitive diagnosis. Many
advancing imaging modalities may help provide
the correct diagnosis of PCNSL, including diffu-
sion-weighted and apparent diffusion coefficient

imaging, diffusion tensor imaging, MR spectros-
copy and PET imaging.’

CONCLUSION

With the increasing use of HAART, the para-
digm of PCNSL is shifting toward one predom-
inantly affecting immunocompetent patients.
PCNSL should be considered in any patient with
multiple enhancing CNS lesions, regardless of
immune status. Several key imaging characteris-
tics may help differentiate PCNSL and other dis-
ease processes; however, at this time, biopsy is
recommended for definitive diagnosis.
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