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Abstract

Although positron emission tomography (PET) may be credited 
with providing the impetus for the new clinical interest in function-
al neuroimaging and currently is an increasingly important imag-
ing tool for noninvasive assessment of brain tumors, single-photon 
emission tomography (SPET)  has offered an alternative technique 
with the relative advantages of lower price and wide availability. 
Brain SPET has been proven useful in the differentiation of tumor 
recurrence from radiation necrosis, in the non-invasive assessment 
of gliomas and meningiomas aggressiveness, in differentiating neo-
plastic from non neoplastic intracerebral haemorrhage, in monitor-
ing treatment response and estimating patients’ prognosis. Thus, 
SPET may still have a role in the diagnosis and characterization of 
brain tumors. Future comparative studies between SPET and PET 
or latest magnetic resonance based neuroimaging techniques are 
warranted.

Introduction

A t present positron emission tomography (PET) con-
stitutes the most sophisticated modality of nuclear 
medicine imaging for brain tumor evaluation. Start-

ing with fluorine-18 fluorodesoxyglucose (18F-FDG), for on-
cological use and using other more advanced PET tracers, 
PET has proved useful, in patients with brain lesions. Nev-
ertheless, PET has some disadvantages like the high cost of 
maintaining PET instrumentation and that some tracers bet-
ter applied for the detection of brain lesions require an on-
site cyclotron. Single-photon emission tomography (SPET) 
has also been used for brain tumor imaging. This modality 
has the advantages of wider availability and lower cost; how-
ever its lower resolution of about 1cm as compared to about 
half of it for PET is a limitation [1].

Single photon emission tomography-
PET/CT and MRI

Various SPET traces have been used for brain tumor evalu-
ation. Thallium-201 (201Tl), one of the first tracers studied, 
proved useful for the differentiation of tumor recurrence 

from radiation necrosis and its uptake correlated with glioma 
aggressiveness [2, 3]. Technetium-99m labeled compounds 
have also been studied. They were proven advantageous 
over 201Tl, due to their optimal 140keV γ-rays energy and 
higher photon flux resulting in improved spatial resolution, 
less radiation burden to the patient and excellent availabil-
ity. Technetium-99m-hexakis-2-methoxy isobutyl isonitrile 
(99mTc-sestamibi) has been extensively evaluated in brain 
tumor imaging, especially for the differentiation of glioma 
recurrence from radiation necrosis, for the non invasive as-
sessment of glioma proliferation index and for the detection 
of neoplastic intracerebral hemorrhage [4-6]. Nevertheless, 
99mTc-sestamibi uptake has been proven in vitro and in vivo 
to be inversely correlated with glioma’s multidrug resistance 
phenotype, thus its uptake might be low in high grade glio-
mas [7, 8]. 

Over the last 8 years we have evaluated 99mTc-tetrofosmin 
(99mTc-TF), a SPET tracer, for brain tumor imaging [9-17]. This 
radiopharmaceutical is a lipophilic cationic diphosphine, 
routinely used for myocardial perfusion imaging. Its up-
take mechanism bears similarities to 99mTc-sestamibi, as it 
depends mainly on regional blood flow and cell membrane 
permeability. This radiopharmaceutical enters cells mainly 
via passive transport, driven by the negative potential of the 
intact cell membrane, localizes mostly within the cytosol, 
while a fraction of it passes into mitochondria. Contrary to 
99mTc-sestamibi, 99mTc-TF accumulation is not influenced by 
the multidrug resistance phenotype of gliomas, thus is su-
perior for brain tumor imaging [9]. Using a semiquantitative 
method of image analysis, by calculating the lesion-to-nor-
mal (L/N) uptake ratio, we have found that SPET with 99mTc-TF 
could distinguish radiation necrosis from tumor recurrence 
with an optimal cut-off value of 4.7 [10]. Recently, we have 
also compared 99mTc-TF brain SPET, with the diffusion tensor 
and dynamic susceptibility contrast perfusion magnetic res-
onance imaging (MRI) metrics, for the detection of recurrent 
tumors. In a group of 21 patients suspicious of glioma recur-
rence we found that both imaging modalities had the same 
efficacy [unpublished data]. Furthermore, 99mTc-TF brain 
SPET showed promise for the differentiation of neoplastic 
from non-neoplastic intracerebral hemorrhage, whereas its 
uptake correlated with glioma and meningioma aggressive-
ness as assessed by MIB-1 immunohistochemistry and flow 
cytomemtry [11-14]. MIB-1 is a monoclonal antibody that 
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ances. Both MR perfusion and spectroscopy were superior 
to MR diffusion [25].

 In conclusion, SPET may still have a role in the diagnosis 
and characterization of brain tumors, although the plethora 
of latest imaging techniques. Comparative studies between 
SPET and PET/CT or latest MR based neuroimaging tech-
niques are warranted.
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