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Diagnosis

2/2010
IMRT + TMZ

4/2010

Recurrent GBM

3/2011

Surgery

3/2010
Adjuvant TMZ

6 cycles

man 47 years old, GBM



• What is the rationale for reirradiating recurrent or
progressive gliomas ?

� Radiation therapy as first line treatment has already
failed to control the tumor growth

� the high risk of brain radionecrosis that carries with 
cumulative radiation doses of the two treatments is
unaccetable



Possible mechanisms of resistance to radiation treatment in GBM



Normal tolerance of NCS to conventional RT

� optic nerve (55-60 Gy)

� optic chiasm (55 Gy)

� brainstem (63 Gy/ 54Gy)

� lens (8-10 Gy)

� temporal lobe (30-40 Gy)

� Hyppocampus (?)



Reirradiation of malignant gliomas

� Conventional 

radiotherapy

� Stereotactic conformal 

fractionated radiotherapy

� Radiosurgery



Author
Pts

Number
Interval

(months)
Dose
(Gy)

Volume
(cc)

Cumulative
BED

OS
months

Toxicity

Combs
(2005)

42 Gr.III 34.5
36 Gy

56.2 190.8 16
Not 

severe
59 GBM 10 49 186 8

Grosu 
(2005)

44 
(Grade 
III/IV)

16 30 Gy 18 219-255 8 13%

Combs
(2008)

25 * 36 36 Gy ** 50 192 8
Not

severe

Cho 
(1999)

25 
(Grade
III/IV)

19 37,5 Gy 25 198.4 12 4%

� FSRT

*8 GBM, 10 grade III, 7 low grade
**concomitant temozolomide chemotherapy

Brain tumors reirradiation in GBMs



Survival after reirradiation of 172 patients treated with FSRT 

Combs et al, J Clin Oncol 2005

GBM 59



Kaplan-Meier survival
curve for 44 patients with
recurrent high-grade
glioma treated with
fractionated stereotactic
RT and TMZ

Grosu et al, IJROBP 2005

OS 8 months

P = 0.040

(median, 6 months).

(median, 11 months)





Recurrent GBM

6 months3 monthsPre-FSRT



Author
Pts

GBM

Interval

months
Dose 

(Gy)

Volume

(cc)

Cumulative 

BED
OS 

months
Toxicity

Shepherd

(1997)
36 * 29 20-50  24 226.8 11 12 %

Selch

(2000)

21 

(Grade 

III/IV)
20 25 12 207.5 6 Not

severe

Lederman

(1998)
14 6.3 24 32.7 210 14.2 8%

Hudes

(1999)
20 3 24-35 13 210 10.5

Not

severe

� Brain tumors reirradiation in GBMs

� HSRT

*32 grade III/IV



147 pts

35 Gy in 10 fractions





Author
Pts
(n)

Interval
months

Dose
(Gy)

Volume
(cc)

Cumulative

BED

OS 
months

Toxicity

Kong

(2008)

49 (Gr. III) 11.0
16 Gy 10.6 266

26
24.4 %

65 (GBM) 4.3 13

Combs

(2005)
32 GBM 10 15 Gy 10 235.5 10 0%

Cho

(1999)

46
(Grade 

III/IV)

10 17 Gy 30 274.4 11 17%

� Radiosurgery

Brain tumors reirradiation in GBMs



Impossibile v isualizzare l'immagine.



� Recurrent gliomas: 30 pts (FSRT reirradiation 36 Gy in 18 fr)

Niyazi et al. 2012
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Reirradiation with bevacizumab in patients with

progressive/recurrent high grade glioma treated

at Sant’Andrea Hospital

SRT plus TMZ (42)
SRT plus bevacizumab (18)



Recurrent glioma treated with FSRT plus bevacizumab

PRE-FSRT 12 months post-FSRT 36 months post-FSRT



Cum. Survival (TMZ)

Cum. Survival (BEVA)

Time

0

.2

.4

.6

.8

1

C
u

m
. 
S

u
rv

iv
a

l
0 5 10 15 20 25 30 35 40

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza

re 
l'immagin
e.

Impossibi
le 
v isualizza

re 
l'immagin
e.

Impossibi
le 
v isualizza

re 
l'immagin
e.

Impossibi
le 
v isualizza

re 
l'immagin
e.

Impossibi
le 
v isualizza
re 

l'immagin
e.

Impossibi
le 
v isualizza
re 

l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Impossibi
le 
v isualizza
re 
l'immagin
e.

Reirradiation with and without bevacizumab in patients

with progressive/recurrent high grade gliomas treated at

Sant’Andrea Hospital

SRT plus bevacizumab (18)

SRT plus TMZ (42)



Radionecrosis after SRS in a GBM



Correlation between the initial dose of the normalized total dose

(NTDinitial) and the normalized total dose of reirradiation

(NTDreirradiation) in patients who underwent reirradiation

no brain necrosis

patient(s) with radionecrosis in the
study

small symbols indicate <25 patients
medium symbols 26 to 50 patients
large symbols >50 patients

FSRT HSRT SRS

Mayer R, IJROBP 2008



SRT + Beva

6/2011

2° Surgery
4/2011

Diagnosis

2/2010

Surgery

3/2010

IMRT + TMZ

4/2010

Adjuvant TMZ

6 cycles

Recurrent GBM

3/2011

man 47 years old, GBM

12/2011

(†1/2012)



Summary

� Reirradiation is a feasible
option for patients with high
grade gliomas;

� However results are modest;
better with chemoradiation
(bevacizumab, temozolomide?)

� Toxicity remains of concern for
volumes > 35 ml in previously
irradiated brain areas. A
maximum cumulative BED of
200 is recommended.



….thank you for your attention

Ospedale Sant’Andrea


