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EVIDENCE -BASED NEURO-ONCOLOGY
The role of 18F-FDG PET/CT in evaluation of Primary CNS lymphoma: The path

less travelled
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Abstract

Primary central nervous system lymphoma (PCNSL) is a
rare but highly aggressive lymphoma with increasing
incidence in immunocompromised patients. MRI is the
modality of choice in evaluating brain lesions. However,
MRI is often challenging in the detection of early
recurrence, assessing residual disease and response
evaluation in PCNSL. F-FDG PET/CT has superior
diagnostic performance compared with body CT in the
evaluation of lymphoma. F-FDG PET-CT is helpful in
evaluating evaluation of disease extent and
differentiating primary CNS lymphoma from systemic
lymphoma. Besides diagnostic and prognostic value in
primary CNS lymphoma, it might also be helpful in
response assessment. The role of FDG-PET in PCNSL is not
fully defined. In this article we have reviewed the
potential role of BF-FDG PET/CT in initial diagnosis,
baseline staging, restaging, evaluation of treatment
response, prognostication, and survival analysis of PCNSL.
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Literature Review

Primary central nervous system lymphoma (PCNSL) is a
rare form of extra nodal lymphoma that arises within the
brain, eyes, leptomeninges, or spinal cord in the absence
of systemic disease at the time of diagnosis. The annual
incidence of PCNSL is 0.5 case per 100,000, accounting for
3-5% of primary brain tumours.! The majority of PCNSL
cases are diffuse large B-cell ymphomas likely to occur in
immunodeficient patients.2 The preferred treatment
option includes chemotherapy followed by a
consolidative whole-brain radiotherapy or autologous
stem cell transplantation in younger patients.3 Despite
high initial complete remission rate with methotrexate-
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based regimens, over 50% of the patients relapse within 2
years after diagnosis.4

Magnetic resonance imaging (MRI) is the modality of
choice in initial assessment of suspected primary CNS
lymphoma due to its high soft-tissue resolution. MRI
shows characteristic radiological features such as lesion
location adjacent to the cerebrospinal fluid (CSF) space,
strong and homogenous contrast-enhancement,
moderate oedema, and absence of necrosis.> The
radiologic findings of MRI and CT, however, are not
pathognomonic for PCNSL. Similar findings can be seen in
malignant gliomas, brain metastases, and inflammatory
diseases.6 MRI is often challenging in detection of early
recurrence, assessing residual disease and response
evaluation. TH-MR spectroscopy can provide noninvasive
biochemical information regarding in vivo tissue. Some
authors have suggested that 1H-MR spectroscopy is
helpful for discriminating tumours and pseudotumours,
whereas others argue that it may not be so, because there
is some overlap of the metabolites.”

8F-FDG PET is commonly used in diagnostic staging,
restaging, and response assessment in cancer patients to
evaluate tumour glucose metabolism.8 It is the most
widely used radiotracer in lymphoma because of its high
uptake by lymphoid cells and has better diagnostic
accuracy compared to conventional imaging modalities
in evaluating disease extent, monitoring treatment
response and disease prognostication of lymphoma.?
18F-FDG PET-CT is a more effective technique than CE-CT
for the evaluation of extra-nodal involvement in Hodgkin
and non-Hodgkin lymphoma patients.’® PCNSL shows
high F-FDG uptake in almost all cases, and F-FDG PET
provides valuable information in the primary diagnosis of
PCNSL (Figure 1). Multiple studies have shown that higher
FDG uptake in CNS lymphoma enables differentiation
from nonmalignant etiologies that may not be reliably
distinguished on MRI.'" 8F-FDG PET can also differentiate
PCNSL from other malignant brain tumours such as
glioblastoma (GBM) and metastatic brain tumours, based
on SUV max values, as PCNSL tend to be intensely avid
compared to other tumours.'? In a recent study an SUV
max cut-off of 15.5 had 84% sensitivity and 80%
specificity for diagnosing CNS lymphomas.’3 Lesion
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Figure-1: 78-year-old male is known case of relapse CNS NHL. a-c)'8F-FDG PET/CT
demonstrate hypermetabolic mass lesion in right occipital/ posterior temporal lobes.
Findings are consistent with disease relapse. c-e) MRI shows right occipital
/posterotemporal large mass lesion (5.7 x2.6 x 3.5 cm) with irreqular intensely
enhancing iso-intense lesion effacing ipsilateral right occipital horn with large amount
of oedema.

visualization may be limited in "F-FDG PET for
leptomeningeal disease, intraocular and basal ganglia
lesions. A recent meta-analysis by Zou Y et al.’4 reported a
pooled sensitivity of 88% (95% Cl: 80-94%) and specificity
of 86% (95% Cl: 73-94%). In addition, "8F-FDG PET-CT also
detects 4-10% of unexpected systemic involvement in
suspected lymphoma confined to the brain.'> The clinical
significance of identifying systemic disease is uncertain,
but detection of systemic lymphoma at the time of initial
PCNSL diagnosis may play important roles regarding the
origin of the disease, guiding biopsy and treatment
strategies.

8F-FDG PET is a useful imaging technique for monitoring
response, mostly for methotrexate-based treatments, and
detection of recurrence.'® It has shown overall high
accuracy in predicting treatment outcome in CNS
lymphoma, both during and after completion of
treatment.’”” It can be used to evaluate treatment
response of PCNSL at early stage as changes in metabolic
imaging occur soon after the initiation of therapy
(Figure 2). Early evaluation of the initial treatment
response is very important because salvage treatment
may improve the outcome and quality of life. It can also
predict complete remission or to diagnose tumour
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Figure-2: 37-year-old female with NHL of pineal region. a) Baseline 18F-FDG PET/CT
demonstrate hypermetabolic lesion at pineal gland with SUV max 20.8. b) Post
chemotherapy PET/CT images show complete metabolic response to prior
hypermetabolic pineal gland mass.
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Figure-3: 48-year-old female has primary (NS lymphoma underwent surgical
resection three month back. 18F-FDG PET/CT demonstrate hypermetabolic lesion of
SUV max 17.4 at left frontoparietal lobe (black arrow); corresponding (T localized
this uptake at the periphery of post-operative brain defect. Findings are consistent
with disease residual/recurrence.

recurrence of PCNSL after treatment (Figure 2). MRI is
often unable to distinguish residual tumour nidus from
biopsy-related scar tissue.> 8F-FDG PET shows the real
nature of residual masses after chemotherapy by
distinguishing active foci from fibrotic tissue or
inflammatory process (Figure 3). Although Deauville score
is an established response assessment tool in HL and NHL,
its application in PCNSL is still unclear and is a potential
area for further research to establish its role in this group
of patients.

BF-FDG uptake may also have a prognostic value in
PCNSL. The degree of 8F-FDG uptake in terms of SUV
values may represent tumour aggressiveness in PCNSL.
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PCNSL with high uptake tend to exhibit poor treatment
response compared to that with low to moderate
uptake.’® The overall survival time for the patients with
high uptake is lower as compared to patients with low to
moderate uptake. Recent study by Krebs S, et al.’ has
shown that the PET parameters such as SUV max, total
lesion glycolysis (TLG), and metabolic tumour volume
(MTV) correlated with progression free survival (PFS). The
higher lesion metabolic parameters were inversely
related to patient outcome.

Conclusions

18F-FDG PET-CT has potential role in the diagnosis, initial
staging, restaging, prognostication and treatment
response evaluation in patients with primary CNS
lymphoma.
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