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~—ABSTRACT ~

Brain MRI is the gold standard for diagnosis of brain tumors. In some cases preoperative MRI cannot
predict the grade of malignancy, diagnostic information that could be very helpful to the surgeon. In
such cases functional imaging with nuclear medicine techniques may prove quite useful.

We present a case of a 58-year-old man with a brain tumor in the parieto-occipital region. Anatomic
brain imaging by magnetic resonance imaging was indicative of a low grade astrocytoma. This was
followed by planar imaging and single-photon emission computed tomography (SPECT) with *"Tc-
tetrofosmin which showed increased radiotracer accumulation in the lesion, suggesting a glioblastoma
which was histologically confirmed. We think that in the MRI era sometimes a #"Tc-tetrofosmin brain

scan can contribute to diagnostic workup and improve the final management of the patient.
- J
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INTRODUCTION SPECT as a feasible alternative imaging tech-
nique. These studies can supplement the neu-
romorphological workup provided by comput-

ed tomography (CT) and magnetic resonance

unctional metabolic imaging by posi-
tron emission tomography (PET) and

single-photon emission computed to-
mography (SPECT) of intracranial spa-
ce-occupying lesions can provide in-
formation about the metabolic status of brain
tumors and possibly predict the type and grade
of malignancy (1,2). PET studies are often cost-
prohibitive and not widely available. There-
fore, there has been much interest in using

imaging (MRI) (3).The major tumor-seeking ra-
diotracers that have been extensively evaluated
are 297T[ (thallium) (4) and ?°™Tc (technetium) —
sestamibi (5). “™Tc-tetrofosmin a relatively new
radiotracer with similar mechanism of uptake,
compared to sestamibi, seems useful in predic-
ting the grade of brain malignancies (6-8).
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We report a case of a patient with parieto-
occipital brain tumor in which MRI was indica-
tive of a low grade astrocytoma. On the con-
trary, planar and SPECT imaging with
99mTe-tetrofosmin revealed a lesion of high gra-
de malignancy, confirmed by postoperative bi-
opsy. U

CASE REPORT

58-years old man was admitted to our hos-

pital complaining of headache, vertigo and
hemianopsia lasting for 3 weeks. The emergen-
cy CT scan revealed a cystic lesion in the left
parieto-occipital region. In the context of pre-
operative planning brain MRI was performed.
This demonstrated a cystic heterogeneously
enhanced lesion (Figure 1A and 1B). The initial

] ﬁf 4.

FIGURE 1A, B. Transaxialand a coronal contrast-
enhanced MRI of the brain demonstrating the
heterogeneously enhancing left parieto-occipital
mass.
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diagnosis was a low grade astrocytoma. Be-
cause of patient’s age and the location of the
lesion clinicians suspected higher grade malig-
nancy. For further evaluation a *"Tc-tetrofos-
min brain scan was requested.

Planar and SPECT imaging was performed
30 minutes after the intravenous injection of
925MBq”"Te-tetrofosmin. Theradiopharmace-
utical was prepared using a domestically avail-
able powder kit (Myoview, General Electric
Healthcare Ltd, Buckinghamshire, UK) that was
reconstituted ~ with ~ "Tc  pertechnetate
(*"TcO4) sterile solution in our Nuclear Medi-
cine Department. Imaging was implemented in
a single-head gamma-camera (GE Millennium
MPS, Milwaukee USA) equipped with a low
energy high resolution (LEHR) parallel-hole col-
limator. The matrix size was set at 128x128
pixels; the photopeak was centered at 140 keV,
with a symmetrical 20% window. The tomo-
graphic imaging parameters consisted of a
360°-rotation angle, a circular technique and
an acquisition time of 30 sec per frame. Raw
imaging data were reconstructed using the But-
terworth-filtered  back-projection algorithm,
generating tomographic views of the brain in
the 3 planes (transverse, coronal, and sagital).

The lesion displayed very high “™Tc-tetro-
fosmin uptake both in static and in tomograph-
ic images (Figure 2A and 2B). A tumor to con-
tralateral normal tissue ratio (T/N) was
calculated. This ratio offers rough evidence of
tumor aggressiveness. The higher the ratio is,
the more hypermetabolic the tissue presents.
In static posterior image the T/N ratio was 3, 2
whereas in tomographic (transaxial) image was
up to 11, 6. These very high values according
to the literature (6,9-12) suggest high grade ma-
lignancy. The intraoperative findings were in-
dicative of glioblastoma and were confirmed
histopatologically (Figure 3). O

DISCUSSIONS

mong brain tumors astrocytoma grade |lI

and glioblastoma are common and often
devastating malignancies (13). Despite advanc-
es in detection and new treatment strategies
the overall survival of patients with advanced
brain tumors has not substantially changed
over the past 20 years, with glioblastomamulti-
forme (GBM) patients rarely living beyond 1
year from diagnosis. The prognosis of patients
presenting with primary brain tumors is most
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B
FIGURE 2A, B. Transaxialand a coronal SPECT
images of the brain showing marked radiotracer

accumulation in the tumor in the same region of
MRI finding.

strongly influenced by the histology of the tu-
mor.

The diagnosis of brain tumors is based on an
initial assessment of the presenting clinical
symptoms and anatomic imaging of the brain
with MRI. Pathologic diagnosis remains a key
requirement for suspected high grade tumors,
although the heterogeneity of aggressive com-
ponents of gliomas does result in the potential
for error in diagnosis following biopsy samp-

ling.

Both MRI and CT allow exactly to localize
brain neoplasia and to define the extension of
the tumoral mass to the surrounding normal tis-
sue. Nevertheless, these techniques have some
limitations, especially when discrimination be-
tween low grade and high grade glioma is re-
quired. In such cases, nuclear functional imag-
ing by PET and SPECT can provide a metabolic
characterization of the morphological lesions
detected by MRI or CT scan. Although PET
technology is becoming more and more avail-
able, the most institutions are not equipped
with PET because of its very high cost. Conven-
tional scintigraphy methods such as SPECT and
planar acquisition show good results despite
the lower spatial resolution compared to PET.
201Tallium, 2°"Te-sestamibi and 2*"Tc-tetrofos-
min are the radiopharmaceuticals used for the
functional imaging of the tumor brains with
gamma camera.

In our case MRI imaging revealed a brain
tumor and described it as low grade malignan-
cy. Brain SPECT using *™Tc-Tetrofosmin show-
ed intense uptake of the radiopharmaceutical,
a finding indicative of high grade malignancy
which was confirmed by the postoperative his-
topathological findings.
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