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Editorial
Glioblastoma Multiforme (GBM) is the most common primary brain tumor in adults. GBM
is characterized by their appearance as solid tumours and mostly with the presence of a central
necrosis. Although, GBM carries very poor prognosis but the management of the patients with
the introduction of External Beam Radiation Therapy (EBRT) as adjunct to surgical resection and
concomitant adjuvant chemotherapy has improved their prognosis significantly [1].
GBM tumours often recur despite using a multi-disciplinary approach for their treatment.
These combinatory therapies undoubtedly deliver high amount of radiation dose that kill tumour
cells within a target region but is often associated with undesirable side effects. Delayed radiation
necrosis is one the most prominent side effects of this therapeutic modality that can manifest as a
progressive contrast enhancement on follow-up Magnetic Resonance (MR) images. This does not
allow a clear differentiation of necrosis from tumour recurrence which remains a clinical dilemma
for the treating oncologists [1,2]. Moreover, due to the heterogeneous nature, there is a great interest
in increasing the radiation dose to certain portion of the tumour while sparing normal tissue
adjacent to tumor area [3].
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Traditionally, the gold standard method to distinguish between radiation necrosis and recurrent
tumour is a repeat (post-surgical) histological confirmation by biopsy or surgical resection which
often is difficult especially in deep seated brain tumours. So, there is a need for a non-invasive imaging
technique for accurate differentiation of tumour necrosis from recurrence as the conventional CT
and MRI techniques may have conflicting results [4]. Advance MR techniques such as perfusion
and diffusion MR Spectroscopy (MRS), Dynamic Susceptibility Contrast-Enhanced (DSCE) and
SPECT/ PET imaging have been shown to be clinically useful in the detection of recurrent/residual
tumour [5,6,7]. As malignant cells display an increased rate of amino acid uptake and metabolism,
thus Positron Emission Tomography (PET) using radiolabeled amino acids holds great promise
in detection of glioma recurrence/residual/necrosis. In particular, 11C-L-methionine PET (MET
PET), O-(2-18F-fluoroethyl)-L-tyrosine (18F-FET) PET provides useful information about glioma
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Figure 1: An increased uptake of 99mTc-MDM on SPECT image (A) in a 48 years old male GBM patient, contrast
enhancement on CE-MR and fused SPECT/MR images (B & C) shown post surgical/chemo-radiotherapy (at
3-months) residual disease in the left temporal lobe. The subsequent SPECT (D), DSCE MR (E) and fused
SPECT/MR images at 6-months follow-up indicated a significant disease progression in the corresponding
region of the brain.
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Detection of metabolically active primary or residual/recurrent
tumor and accurate delineation of tumor boundaries has clinical
applications for targeted biopsies or radiation treatment planning.
99m
Tc-MDM SPECT may serve as a prognostic marker for glioma
management including staging, restaging, defining Biological Tumor
Volume (BTV) for high-dose radiotherapy boost and post treatment
assessment and may provide a cost effective substitute for amino acid
based PET imaging.
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