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INTRODUCTION

The term fgliomasd comprehend a group of
malignancies heterogeneous for pathogenesis, clinical
and biological characteristics as well as for sensitivity
to different therapeutic strategies [1].

Malignant gliomas account for almost 80% of
primary brain tumors in adults, and they result in
more years of life lost than do any other tumor [1];
their frequency increases with age, having a peak
between 65-75 years with male/female ratio of 1.6/1.
Supratentorial localization is the most frequent. The
term ‘glioma’ encompasses all tumors that origin from
glial cells. These include astrocytic tumors (WHO
classification: benign astrocytoma grades 1, II, 1l
[anaplastic astrocytoma], and 1V [glioblastoma]),
oligodendrogliomas, ependymomas, and mixed
gliomas [1].

The malignant histotypes (grades I1l, 1V) represent
only about 1% of adult malignancies, 25% of primary
brain tumors and 45-50% of gliomas [1].
Glioblastoma, the most common type of glioma, is
associated with very poor survival [2]. Symptoms of
gliomas depend on their size, grade and location [1].

Magnetic Resonance Imaging (MRI) is still the gold
standard in the primary diagnosis of brain tumors that
provides information of size and localization as well
as additional insights on secondary phenomena (i.e.
oedema and bleeding) [1]. MRI can detect disruption
of Brain-Blood Barrier (BBB), which is common of
malignant brain tumors; however, even the use of
contrast may not indicate much more than the
presence of BBB damage and invasive tumor areas
remain less defined [2].

Brain %™Tc-tetrofosmin Single Photon Emission
Computed Tomography (**"Tc-tetrofosmin SPECT)
has been well established in numerous studies
reported in literature, as a useful tool for the
evaluation of brain tumors, which is also dependent
on BBB integrity [3].

Much interest and effort has been invested into the
development and evaluation of brain tumor tracers
that do not depend on BBB damage, such as
Fluorine-18-2-fluoro-2-deoxy-d-glucose positron
emission tomography/computed tomography (**F-
FDG PET/CT), because they are transferred by large-
capacity specific transporters across the intact BBB
[2]. Other PET radiopharmaceuticals are still
investigated, as well as amino acid tracers including
1C-methionine, *®F-fluoroethyltyrosine, and *°F-L-
3,4-dihydroxyphenylalanine, that provide high
sensitivity in detecting recurrent or residual gliomas.
8F-fluorothymidine is an analog of the nucleoside
thymidine useful in tumors with absent or broken
BBB and has potential for tumor grading and
monitoring of  therapy. Tracers to image
neovascularization, hypoxia, and phospholipid

synthesis are under investigation for potential clinical
use [4].

Despite many efforts to develop multimodal
approaches for optimizing combinations of radiation,
surgery and chemotherapy for malignant gliomas,
survival rates remained nearly unchanged [5].

Herein we report two exemplar cases about two
patients with undefined brain lesions for whom 18F-
FDG PET/CT has been useful for a non invasive
assessment of risk stratification and therapeutic
strategy.

CASE 1

A 66-year woman referred to the neurosurgery
department due to left hemisoma hyposthenia. her
brain MRI showed an ovoidal lesion of 15 mm in
right thalamus, suspected for a glial primary tumor
without excluding the hypothesis of metastasis.

In order to confirm diagnosis and eventually to find a
primary tumor, a brain and whole body Contrast
Enhancement Computed Tomography (CECT) was
requested showing an irregular lesion in right
thalamus with a central necrotic area causing
asymmetry and mass effect on the right lateral
ventricle (Figure 1A, green circle). Whole-body
CECT didndt show any primary or secondary tumors
and so the hypothesis of a high-grade glial primary
tumor was postulated.

In the view to complete the staging and decide a
correct treatment she performed a **"Tc-Tetrofosmin
SPECT that didndt show pathological
radiopharmaceutical uptake, but dislocation of the
right ventricle due to the presence of a space-
occupying lesion was evident (Figure 1B, green
arrow).

MRI and *™Tc-Tetrofosmin SPECT findings
disagree, so a further investigation was necessary in
order to clarify the diagnosis. **F-FDG PET/CT was
performed showing asymmetry between right and left
hemispheres and *°F-FDG uptake in the right
thalamus  with a  dishomogeneous  pattern,
characterized by a peripheral high uptake and a
central absence of ®F-FDG uptake due to necrosis
(Figure 1C, Figure 1D, green circles). The
semiquantitative analysis performed by the Standard
Uptake Value (SUV) showed SUVmax of 8.5 in the
lesion with ratios tumor/white matter (T/WM) and
tumor/gray matter (T/GM) 229 and 0.60,
respectively. These findings supported the hypothesis
of a high malignancy glioma.

Considering surgeryds difficulties due to the
infiltrating morphology, a stereotaxic biopsy was
performed on the basis of **F-FDG PET/CT findings
on the maximum °F-FDG uptake area. The
histologic and immunohisthochemical results showed
a glioblastoma grade 1V with Ki67 > 18% (Figure 2).
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Fig 1. Brain CECT transaxial image showed an irregular lesion in right thalamus with a central necrotic area causing mass effect on the right
lateral ventricle (A). Brain *"Tc-tetrofosmin-SPECT transaxial images (B) dondt show any area of pathological uptake. “™Tc-tetrofosmin
uptake in scalp, choroid plexus and pituitary gland is physiologic. **F-FDG PET/CT transaxial PET (C) and fused images (D) show *F-FDG
uptake in the right thalamus with dishomogeneous pattern, characterized by peripheral high uptake and central absence of *®F-FDG uptake

due to necrosis (SUVmax 8.5, T/'WM 2.29, T/GM 0.60).

Fig 2. Histological section hematoxylin and eosin original magnification 100x (A) and 400x (B) shows pleomorphic neoplastic astrocytes
with marked nuclear atypia, associated to microvascular proliferation characterized by hyperplastic endothelial cell; note also the atypical

mitotic figure.

CASE 2

A 65-year woman came to neurologist attention for
pressure cephalea with temporospatial disorientation.

A brain MRI was performed showing a solid lesion
of about 3 cm in the left thalamus compressing the
third  ventricle  causing  subocclusion  and
supratentorial hydrocephalus; morphological signs

suggested the hypothesis of middle-high grade glial
primary tumor. For endocranial hypertension a
ventricular-peritoneal drain catheter was positioned.

The *“™Tc-Tetrofosmin-SPECT performed 1 week
later, didndt show any pathological uptake (Figure
3A), disagreeing with the MRI hypothesis.
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