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FIGURE 1. A 57-year-old man underwent brain MRI with dynamic susceptibility contrast and dynamic contrast-enhanced
perfusion to confirm the diagnosis of a high-grade glioma. Gadolinium-enhanced T1 images (A) showed an irregular ring
enhancing lesion in the right frontal lobe with high values of relative cerebral blood volume (rCBV; B) and fractional plasma
volume (Vp; C), suggestive of high-grade glioma. The man signed an informed consent form for brain_ '8F-FAZA PET/CT,

which has been performed to identify tumor hypoxic regions, potentially more resistant to treatment. '8F-FAZA PET (D) showed
tracer uptake in the brain lesion, with a central photopenic area, possibly due to necrotic tissue. PET and MRl images have been
coregistered (E) to delineate the most representative region to be sampled during stereotactic biopsy. Histological analysis
confirmed a glioblastoma (World Health Organization grade IV) with IDHT mutation.
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FIGURE 2. Radiotherapy target delineation was performed using contrast-enhanced T1+T2/FLAIR MRI sequences fused with
CT planning (A). Gross tumor volume (GTV) was delineated on T1-weighted images; clinical target volume (CTV) was
generated adding 20 mm to GTV, and planning target volume (PTV) was obtained adding an isotropic margin (5 mm) to CTV.
Planning MRI was then matched with '8F-FAZA PET/CT. Tomotherapy (60 Gy in 2Gy/fraction to PTV) was delivered in
association with temozolomide (November 2016 to January 2017) (B). To investigate the feasibility of performing a radiation
boost on hypoxic regions, 7 different biological volumes of interest (VOIs) have been delineated (C). The first VOI was manually
drawn by an experienced nuclear medicine physician on the whole uptake area (biological target volume: BTV-1); 3 additional
volumes have been automatically generated as 40%, 50% and 60% of SUVmax of BTV-1. Three additional BTVs have been
generated as representative hypoxic regions based on tissue-to-muscle ratio. A VOI was drawn on neck muscle and tracer uptake
was divided by mean values obtained from this VOI. Finally, 3 different thresholds (1.2, 1.3 and 1.4) have been applied to the
resulting activity distribution. Simulated VOIs have been subsequently integrated to standard planning to compare different
and/or complementary information provided by '8F-FAZA PET/CT (D).

FIGURE 3. MRI and '®F-FAZA PET/CT were performed after the end of treatment. MRI showed an increase of the necrotic area
(A) with stability of rCBV (B) and Vp (C). Accordingly, '8F-FAZA PET/CT showed a central photopenic area surrounded by
radiotracer uptake (D). Both examinations and fused PET/MRI images (E) concordantly showed a partial response to treatment.
Hypoxia reduces the sensitivity to ionizing radiation and interferes with many chemotherapy regimens, by hampering
sufficient drug delivery.'= High-grade gliomas are highly vascularized, although having a functional inefficient microcirculation
compared with normal brain.*> Hypoxia assessment with a non-invasive imaging modality such as '8F-FAZA PET/CT may be
able to identify tumor areas with the highest grade, thus accurately guiding stereotactic biopsy.® The biological information
provided by 18F-FAZA PET/CT could be used for dose painting with dose escalation on the most hypoxic tumor regions.”~"°
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