
Primary central nervous system (CNS) lymphoma refers
to isolated involvement of the craniospinal axis in the
absence of primary tumor elsewhere in the body. Once
considered a rare occurrence, primary lymphomatous
disease of the CNS is now encountered frequently, in
both immunocompetent and immunocompromised
p a t i e n t s .1 The role of imaging is no longer limited to
merely providing anatomic details. In this report, the
value of the most commonly used advanced magnetic
resonance (MR) imaging techniques, such as diffusion-
perfusion imaging and MR spectroscopy, in the diagnosis
of adult CNS lymphoma is explored.

CASE REPORT

A 35-year-old gentleman presented to the emergency
room with complaints of headache and blurred vision for
20 days and right  sided weakness  for 14 days .
Neurological examination revealed complete paralysis of
the r ight upper and lower l imbs with ipsilatera lly
decreased reflexes.

MRI brain showed a mass in the left basal ganglia that
was isotense on T2 weighted imaging with surrounding
edema and mass effect (Figure 1A). Post-gadolinium
scans showed intense homogenous enhancement (Figure
1B). MR perfusion scanning displayed reduced regional
cerebral blood volume (rCBV) in the affected area (Figure

1C). The lesion was hyperintense on diffusion weighted
images and hypointense on ADC (apparent diffusion
coefficient) maps (Figure 2, A and B). MR spectroscopy
revealed reduced levels  of  the metaboli te N-
acetylaspartate (NAA), high peaks of choline (Cho) and
lipid-lactate, and a very high Cho/NAA ratio of 8.02
(Figure 3 A and B). The MR features were all consistent
with lymphoma. Brain biopsy confirmed lymphoma,
classified as diffuse large B-cell non-Hodgkin's lymphoma
according to the WHO system.

D I S C U S S I O N

Primary CNS lymphoma may arise from different parts of
the brain, with deep hemispheric periventricular white
matter being the most common site of origin. Corpus
callosum, cerebellum, orbits, and cranial nerves may also
harbor the tumor.2 Tumor histology almost always reveals
intermediate- to high-grade extranodal non-Hodgkin's
lymphoma of B-cell origin.3 In patients with normal
immunity, PCNSL classically presents as a solitary
hemispheric mass with homogeneous enhancement on
contrast administration.4 In most patients, MR imaging
reveals intermediate to low signal intensity on T1
weighted images and either isointense or hypointense
signals (relative to grey matter) on T2 weighted images.
Classic imaging findings of a space-occupying lesion,
including mass effect and surrounding vasogenic edema,
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are seen as well. After infusion of paramagnetic contrast
material, intense homogeneous enhancement (up to
74%) is the hallmark of primary CNS lymphoma in
immunocompetent patients.2 , 5 , 6 Hemorrhage and
calcification within the tumor is rarely seen.

The advent of MR spectroscopy has added to the
diagnostic capabilities enabling tissue characterization
based on their molecular composition. It provides

information about cell proliferation, degradation, neuronal
viabil i ty  and energy metabol ism. Based on these
characteristics, MR spectroscopy readily differentiates
normal from abnormal brain tissues.7 , 8 Typical MR
spectroscopic features for lymphoma include elevated
signals of lipid, lactate, and choline, and a reduced NAA
s i g n a l .9 This pattern can help in differentiating lymphoma
from toxoplasmosis, which typically has elevated lactate
and lipid signals but absence of the other metabolites in
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FIGURE 1 A: T2-weighted axial MR scan. B: T1-weighted axial post-contrast scan. C: MR perfusion scan. There is a T2 hypointense
mass in the left basal ganglia with intense enhancement after contrast scan, and reduced rCBV on perfusion images (black arrow). 
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FIGURE 2. A: Diffusion weighted MR scan. B: ADC map. The mass is hyperintense on diffusion and hypointense on ADC.

FIGURE 3. A: MR spectroscopy shows reduced NAA, and high choline and lipid-lactate peaks (arrow). B: Multivoxel MR spectroscopy
shows Cho/NAA ratio of 8.02, which is very high.



MR spectra.1 0 Published MR spectroscopic results
showed a sensitivity of 79% and a specificity of 77% for a
choline/NAA ratio of greater than 1 as an indicator of a
neop last ic process.8 Riyadh et a l  found that a
choline/NAA ratio cut-off of 2.2 does reliably separate
high-grade neoplasms from low-grade neoplasms and
non-neoplastic conditions.

Perfusion MRI has developed into a very useful and
promising adjunct to current imaging modalities. We are
now able to not only visualize anatomic borders, but to
observe physiological function within the tumor.1 1 I n
rCBV perfusion imaging, the T2 (or T2*) MRI signal drop
within or across a brain region is caused by sp in
dephasing from susceptibility effects during rapid passage
of a paramagnetic contrast agent (gadolinium) through
the capillary bed. The signal drop is used to compute
relati ve perfusion to that reg ion.  rCBV maps are
constructed using tracer kinetic principles by integrating
the signal-time curve for each voxel.1 2 The typical
perfusion imaging feature for lymphoma is an rCBV that
is low compared with that o f primary high-grade
n e o p l a s m s .9

Diffusion-weighted magnetic resonance (MR) imaging is a
technique in which phase-defocusing and phase-
refocusing gradients are used to evaluate the rate of
microscopic water diffusion within tissues. A study
published by Alexander et al shows lymphomas to be
predominantly hyperintense to white matter on diffusion-
weighted MR images and iso intense to mi ldly
hypointense to white matter on ADC maps, representing
increased cellularity and low diffusivity.1 3
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