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Standard of care for newly diagnosed GBM:

maximal safe resection - adjuvant RT with concurrent and adjuvant TMZ

Almost all cases relapse in the site of primary treatment

A way forward in improving the outcome might be more precise
identification of the volume at the most significant risk of recurrence.



MRI
Contrast enhancement T1-weighted-MRI 

outlines the most aggressive tumor area 

FLAIR-T2-weighted MR 
better delineation of infiltrating 
microscopic disease

[11C]MET-PET
A high uptake by the glioma cells compared to the 
healthy brain tissue

Improves diagnostic accuracy for both diagnosis 
and treatment planning 

morphological tumor delineation metabolic information

Evidence regarding the predictive and prognostic value is still lacking 

Its use in planning local treatments, such as surgery and radiation therapy, is debated

Aims were to evaluate the employment of metabolic imaging, [11C]MET PET, along with morphological ones, MRI, 

could provide additional information to

Ø maximize the EOR 

Ø improve the target volume delineation for RT planning



Ø Newly diagnosed GBM patients

Ø Ages 18–70 years 

Ø KPS ≥ 70

Ø Residual tumor or surgical cavity with a maximum diameter of 10 cm

Ø Normal liver, kidney and bone marrow functions 

Ø Available MRI and MET PET

Ø Enrolled in NCT00006353 trial

48-72 h: MRI

ü EOR

ü CERTV

4-6 weeks 48-60Gy 

15 frs

+ TMZ

Materials and Methods: 



Target delineation

CTV1: entire surgical cavity

residual tumor after surgery 

abnormality on the T1-weighted post-contrast MPRAGE 

uptake on 11CMETPET 

CTV2: abnormality on FLAIR MRI images after surgery

CTV1

PTV1/PTV2: adding an isotropic margin of 5 mm from CTV1 and CTV2

The dose prescribed was 60 Gy on PTV1, and 42 Gy on PTV2 for 15 days, using a simultaneous integrated boost. 



All patients received concurrently/adjuvant TMZ

Corticosteroids

Neurological examination and MRI: at 1 month after concurrent CHT–HFRT and 
every 4 months after that

MET PET: at 4 and 12 months during maintenance CHT or to rule out 
pseudoprogression

Neuropsychological assessment: “Milano Bicocca Battery”



From August 2013 to April 2016 N. (tot 93 pts) %

Median age  (range) 61 years (range 23–77 years)

KPS
70
80
90-100

6
20
67

6.4
21.6
72

Gender
Female
Male

33
60

35.5
64.5

Histology
Glioblastoma IDH WT
MGMT Methylated
MGMT Unmethylated

93
53
40

100
57
43

EOR
GTR
STR
PR
B

45
18
16
14

48.3
19.4
17.2
15.1

Results: 



Results: 
From August 2013 to April 2016 N. (tot 93 pts) %

CERTV on postoperative MRI 
Yes
No

63
30

67.7
32.3

Median CERTV 4.23 (0.17-35.33)

BTV on [11C]METPET
Yes
No

78
15

83.9
16.1

Median BTV on [11C]MET PET 
Median SUVmax [11C]MET PET 
Median TBRmax

8.47 (0.11–62.20)
4.03 (2.30–13.90)
4.34 (2.36–12.00)

Location of BTV
CE + FLAIR abnormalities
Only FLAIR abnormalities

78
63
15

100
80.8
19.2



Results: 
GTR STR PR

No patients 45 18 16

Residual Tumor NO (CERTV/BTV) 15 0 0

Residual Tumor YES
CERTV + BTV 
BTV only

15
15

18
0

16
0

Median SUVmax (range) 3.70 (2.20–9.54) 3.25 (2.3–7.5) 4.7 (2.96–9.30)

Median PFS months (range) 10 (6–22) 11 (2–28) 10 (2–35)



Results: 

10 months 16 months

The median follow-up time was 72 months (range 58–90 months)



Results: 



Results: 



Conclusions: 

The use of [11C]MET PET and contrast-enhanced T1 and FLAIR MRI proved to

be effective in tumor volume definition for RT planning

This metabolic imaging allowed to detect areas at higher risk of recurrence

located in the FLAIR abnormalities, confirming the need to perform surgical

resection beyond the enhanced boundaries where uptake is visible.

Challenging issues:

Ø Extent of the surgical resection to perform

Ø Margins reduction


