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» Pronostic trés péjoratif » Options thérapeutiques tres limitées

A. PERFORMANCE STATUS Sh DB

& Annexes
90
T1:CT-CCNI
T2 : CT-BCNU
80 — T3 : CT-PCV
: CT-TMZ
50 - TRAITEMENT SYMPTOMATIQUE
Ou TRAITEMENT SPECIFIQUE
(Chimicthérapie, Avastin, Thé ciblées,
40 - Ré-irradiation stéréotaxique)
30
20
[r=pa RT-CHIMIO CONCOMITANTE &
= ADIUVANTE
Ou
(monts) NON & CHIMIOTHERAPIE (TMZ) Facteurs d'opérabilité
ul RESIDU TUMORAL
- Age physiologique comptatible
CHIMIOTH . - Absence de pathologies multiples
Number ofpatents atrisk: Perbrmance Sttus ERAPI BELI NE +/- AV N - Bon état général (IK 2 70 %] )
o = = T = » > T (N=a (TMZ) 6 cycles & |ou LEI'Ii II:‘l;un As“i ique . - Chirurgie compléte possible ou résidu < Scc
182 172 133 80 ] 24 20 16 e 1 Ou THERAPIES CIBLEES EN FONCTION NGS & IHC. - Intervalle libre > 9 mois
44 44 10 4 4 3 1 2
Gorlia et al., EORTC, JCO, 2011
orlia et al., , , o
0 ( qcn Version 14 validée le 04 octobre 2024 24

» Nombreuses expériences de reirradiation des années 1920 a 1960.
Nieder et al., ARO, 2017
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» Gliome infiltrant diffus de la ligne médiane

» Bénéfice de la réirradiation : clinique et
réponses radiologiques

» Doses de 20 a 24 Gy

Survival Probability
(=]
o

» Contraintes spécifiques a la réirradiation du -
tronc oo =
> Trés peu de tOXiCité * Overa:':sswival(years].frc::progressionafmt;1 *

[RT2

Mo — — - ‘es |

Fig. 1. Overall survival, with index time at progression after RT1.

Shariff et al., Radiother Oncol, 2025
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Ré-irradier des GBM,
a quoi ca sert ?

» RTOG 1205, essai phase II : bevacizumab vs bevacizumab + ré-irradiation

Fail Total
100 + BEV 67 84 HR=0.98(0.79 to 1.23)
BEV + RT 68 86 P = .46 (one-sided)
75 -
=
v 50 -
, o
25 -
BEV
BEV + RT
1 1 1
0 6 12 18
Time Since Random Assignment (months)
No. at risk:
BEV 84 58 29 17
BEV + RT 86 64 31 14

» Bénéfice en PFS mais pas en OS
» Traitement globalement bien tolére

100 -
Fail Total
794 BEV 67 84 HR=0.73(0.531t0 1.C
e BEV+RT 68 86 P=.05 (two-sided)
¢ 50
o
25
BEV
BEV + RT
1 1 1
0 6 12 18
Time Since Random Assignment (months)
No. at risk:
BEV 84 23 9 6
BEV + RT 86 a4 13 6

Tsien et al., JCO, 2022
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» Facteur pronostic majeur : etat général

A. PERFORMANCE STATUS

Gorlia et al., EORTC, JCO, 2011

» Délai > 6 mois depuis RT

» + long recul, moindre risque d’évolution multifocale
» Délai court = risque de radiorésistance
» Potentiel de récupération aprés 6 mois

» Facteurs non démontrés : MGMT, ttt systémique

concurrent, taille tumorale, ré-opération

KQ1: Which patients should be considered for
reirradiation?

Strength of
recommendation

Level of
evidence

Recommendations

1. Reirradiation of patients with recurrent
glioblastoma should be based on
individual decision making and should
only be recommended after careful
discussion in an MDT balancing risks,
benefits, and treatment alternatives (100
%; 19/19).

2. Reirradiation of patients with recurrent
glioblastoma may be considered with a
KPS >=60 and an interval > 6 months
from the previous radiotherapy
independent of age or MGMT methylation
status (89 %; 17/19).

3. After gross total resection of recurrent
glioblastoma reirradiation may be
considered in patients with favorable
prognostic factors (84 %; 16,/19).

Statement

1. Although reirradiation has not yet been
shown to provide an OS benefit, a
prolongation of progression-free survival
can be expected after careful patient
selection (84 %; 16/19).

Strong

Conditional

Conditional

Expert
opinion

Moderate

Low

Moderate
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» Distinguer récidive lésionnelle de radionécrose.
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» IRM multi-modale : T1-gado, T2, T2 FLAIR
» Séquences de perfusion : néo-angiogénese

» Spectroscopie

» Médecine nucléaire : TEP acides aminés

» Importance de |I'expertise locale +++

N4
éCe‘mre . [ =
‘ 7 Ry Quel bilan avant d’envisager
_unjcancer BRETAGNE ré_irradiation ?

Table 2

Key question 2 recommendations and statements with strength of recommen-
dation and level of evidence; level of evidence in parenthesis (percentage; ab-
solute number of votes per total voters).

KQ2: What imaging is required to assess Strength of Level of
recurrence after primary treatment of GB? recommendation evidence
Recommendations

4. To assess recurrence, particularly in-field,  Strong Low

contrast-enhanced T1-weighted imaging is
required, and the addition of advanced
MRI or AA-PET is recommended for its
differentiation from pseudoprogression/
radiation necrosis (95 %; 19,/20).

Statement

2. Advanced imaging techniques (i.e., - Low
perfusion MRI, MR spectroscopy, AA-PET)
increase diagnostic accuracy for
differentiation of recurrence from
pseudoprogression, but no technique, nor
combination of techniques, is clearly
superior to the other (95 %; 19/20).
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Eviter Iésions volumineuses > 6 cm, multifocales,
avec envahissement lepto-meninge.

GTV
» T1 gado
» T2-FLAIR

» TEP acides aminés

CTV
» Marge pas forcément nécessaire notamment en stéréo

» Pas de consensus. Option 3-5 mm

PTV : < 3 mm, selon pratiques du service

KQ3: What are requirements for optimal target
definition?

Strength of
recommendation

Level of
evidence

Recommendations

5. Rigid image registration for target
volume definition and dose accumulation
is recommended (89 %: 17/19).

6. CE-T1-weighted contrast enhancing
lesions, new or progressive T2-weighted/
T2-weighted FLAIR abnormalities, and
AA-PET-avid regions should be included
in the GTV (80 %; 16/20).

7. A CTV margin is not mandatory, but a
GTV to CTV margin of 3-5 mm can be
added optionally (depending on overall
volume, dose/fractionation and pattern of
recurrence), while a maximum CTV to
PTV of 3 mm is recommended (80 %; 16/
20).

Statement

3. If functional imaging is considered, both
AA-PET as well as advanced MRI are valid
options, although no consensus could be
reached to whether or not to include
perfusion suspect regions into the GTV
(80 %; 16/20).

Strong

Strong

Strong

Moderate

Expert
opinion

Expert

opinion

Expert
opinion
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KQ4: What is the recommended dose and Strength of Level of
unicancer BRETAGNE fractionation for reirradiation? recommendation evidence
| J
Recommendations

8. A treatment in which a sufficient dose is Strong Moderate

' > SChémaS Ies plus Ut”lSéS . 36 Gy/ 18 fX OU 35 delivered is preferred, and therefore, the

L biologically equieffective dose measured
i in EQD2 should be no less than 36 Gy in 2
Gy / 1 O fX > b I en to | ere Gy fractions (84 %; 16/19).
9. Single fraction radiosurgery can be used Strong Expert
for smaller lesions (e.g. GTV size up to 3 opinion
cm) (100 %; 18/18).
» De plus en plus de données en stéreotaxie emen

4. Prospective evidence w‘ith regards to = Expert
safety and efficacy only exists for lesion opinion

> 25'35 Gy en 5 é 7 Séances sizes up to 6 cm (100 %; 18/18).
» Dose unique 16-24 Gy

Volumineuses lésions :

g Pratiques trés hétérogénes * RT fractionnee 36 Gy/18 fx

n . o L. .+ Petites lésions :
» Globalement méeme efficacitée OS mediane 9 mois

» BED10 > 40 Gy en stéréo

» BED 10 > 45 Gy en RT fractionnée
>

>

RT stéréo en séance unique

Entre les deux :

Hypofractionnement 35 Gy/10fx

Pas de bénéfice a I'escalade de dose > 55 Gy Stéréo fractionnée 30 Gy / 3 & 5 fx

Privilégier les schémas les plus courts possibles
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Plannification d’'une réirradiation

RENNES
KQ5: What is the preferred reatment planning ~ Swength of Level of
1 and delivery method? recommendation evidence
unicancer BRETAGNE ’:ﬁ H"“’;W‘Z;m'“ﬂ? ative doses be assessed
J regards to safety
N Recommendations
RN 10, Advanced IGRT techniques should be Sirong Low
$ E employed for high dese reirradiation (95
> > Cumul de d EQD2 =3 - o
] » u u e O s e Q ( G/ B ) OAR Ob_]ECI]VE[S) 11. EQD2 dose recalculation is preferred Moderate
BRAINSTEM D < 54 Gy [72] {over BED and EUIE‘} and #m.uld be used
. for dese accumulation, as it is most
Do.o3cc < 56 GY commonly used in the literature and easy
1-10 cc*** < 59 Gy (periphery) [72] to interpret (89 %, 16/18).
Surface Dgggcc < 60 Gy [73]** 12, PTV prescription and compromise Sirong Expert
. . ’ — should follow the following cascading opinion
D < 55 Gy [73]** doses are deemed safe and/ or acceptable.
7. . . COCHLEA ldoé:cl}._me sige[me]an < 45 Gy [74] 2) PTV compromise allowed to keep
» Pas de consensus en reirradiation cumites OAR doe e /o
ALARA acceptable.
EYES Macula < 45 Gy [75] 3) If a reasonable CTV / GTV dose
- - . . EyE balls Dpnax < 40 Gyu (]DW pn'urity) coverage is not to be achieved, dose
> SI pOSSIbIe ContralnteS prlmO' LACRIMAL GLANDS D. . <40 Gy |76 prescription may be adapted to reach safe
max Y [ ] or acceptable OAR doses. (88 %; 15/17)
i rra d i ati O n Mean < 25 Gy [73] 13. Recovery from previous irradiation has ~ Sirong Low
ALARA only censistently been described for brain
LENS Ideally < 6 G tissue and spinal cord and thus, should
y Y only be considered for assessing
> C t H t 4 H f' Max 10 Gy [76] cumulative doses in these organs (88 %;
ontralintes speciriques en OPTIC NERVES Dinax < 54 Gy [77] 16/17).
yae - - D <55 Gy [72] Statement
re|rrad|at|on de p|us en plus o ey 5. The minimum set of OAR to evaluate Expert
0.03cc = y after biological dose accumulation opinion
4 PITUITARY Dmax < 50 Gy [78] include: brain, brain stem, optic chiasm,
S O u Ve n t p rO p O s e e s ALARA optic nerves/ tract, cranial nerves in close
proximity to PTV (89 %; 16/13).

6. Both methods of dose accumulation are Expert
considered valid when assessing opinion
cumulative doses to brain tissue:

TABLE 3 Expert consensus-based cumulative dose guidance for normal tissue in reirradiation. Niyazi et al., Radiother Oncol, 2023 a) Same OAR constraints as for first
course; dose discount for first course
Organ Desirable cumulative EQD2Gy® Acceptable cumulative EQD2Gy? a/p value® Reference conzidered.
. N 43 b) Cumulative OAR constraints used.
Brain stem Dooaec < 70.2 Gy Dgozec < 81 Gy Not specified Ng 2021 (100 %; 17/17)
Spinal cord Dooace < 58.5 Gy Dooaee < 67.5 Gy Not specified Ng 2021%% 7. As there is considerable uncertainty Expert
about recovery of optic chiasm and optic opinion

Optic chiasma Dooaec < 70.2 Gy Not specified Ng 202143

Dooacc < 81 Gy nerves’ function, allowance of cumulative

Unilateral: No dose constraint if the patient accepts Not specified Ng 2021%*% doses should be carefully assessed (100
Bilateral: Doosec < 81 Gy 9%; 18/18).

Optic nerve Dooacc < 70.2 Gy

Temporal lobe Doozec < 91 Gy Not specified Ng 2021**

Doosec < 105 Gy

Beddok et al., CA Cancer J Clin, 2025
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» Ajout du TMZ :
» Comparaison d’essais sembleraient en faveur d'une meilleure PFS

Table 6

et O S Key question 7 and & recommendations and statements with strength of
recommendation and level of evidence; level of evidence in parenthesis (per-
centage; absolute number of votes per total voters).

» Principalement chez MGMT methylés : intérét de la réirradiation ? e ambm sempas

modality reirradiation? recommendation evidence
KQ38: What is the role of maintenance systemic

» Tolérance re-RT + TMZ similaire a re-RT : < 10 % grade III ey o remadian?

Recommen dations

14. When considering combined modality Strong Expert
treatment, there is no need to change opinion
target definition, dose and fractionation

(94 9%; 17/18)
- . 15. The use of systemic treatment together Strong Expert
k > AJ O u t d u b eva C I Z u m a b with reirradiation of recurrent apinion
glioblastoma should be further explored
\ in prospective clinical trials (95 %; 18/
\ 19).

» Bevacizumab + re-RT bien tolérée : < 5% tox aigue GIII, pas de s

. 8. A clear recommendation for this - Moderare
tox tardive s dcombiion. ot b
given (94 %; 17/18).
. . . . /4 9. Currently, data are insufficient to support ~ — Expert
» Diminue le risque de radionecrose e soutin e of conczen opnion
maintenance systemic therapy after
reirradiation (89 %:; 16/18).

» Pas de recommandations d’association
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Objectifs de ces recommandations : harmonisation des pratiques.

N

WAERA A

» Niveau de preuve : jamais fort, au mieux modeéré, le plus souvent basé sur des
opinions d’‘experts.

» La réirradiation des glioblastomes fait partie des options de traitement des
glioblastomes récidivants chez des patients sélectionnés.

| » Efficacité attendue principalement sur la PFS : importance de la qualité de vie.
W Toxicité trés limitée.

» Neécessité d’essais prospectifs de phase III pour valider sa place.
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Study scheme

Pts with
glioblastomas at
first progression

Lomustine

Primary endpoint:

- Owerall survival

Secondary endpoints

» Criteres inclusion :

» Progression/récurrence au — 6 mois apres RT

(n=411)

- Progression<ree
survival

B, » GBM IDH-WT

= Previous

chemoradiotherapy Lomustine + reirradiation

AN/ERA

35 Gy / 10 fx
— » CTC stables ou en diminution la semaine
R — avant l'inclusion
- WHOPS(0,=0)
» Taille maximum de la lésion < 5 cm
e I@ATO

the Eurcpesn Unicn 8 Tha LECATD Cormoedr 3525-0031 Thispr e Uriss HOAZDS IR awrgnn o,

Fig. 1 Study scheme of the EORTC-2227-BTG (LEGATO) trial

» PS 0-2

Preuser et al., Trials, 2024.
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Le bc_)tl)1| patient : volume faible, bon état général, intervalle depuis pec initiale le plus long
possible

\ 4

N

» Le bon bilan : multimodal selon expertises locales : IRM multiparametrique + TEP

» Le bon volume : GTV + marge limitée, maximum 3-5 mm

W/ERA

» Le bon fractionnement : dépend essentiellement de la taille de la Iésion

. » Le moins c)le risque possible : cumul et respect des contraintes aux OAR (tronc, voies
optiques...

P> ﬁlage par rapport a un traitement systémique: tres variable, a discuter au cas par cas en
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Février 2023 : crise d’épilepsie généralisee
Biopsie : Gliome haut grade, pas d'expression IDH 1

vV v Vv

Résection neurochirurgicale le 1¢" juin 2023, exérese
complete sur IRM post-opératoire

Radio-chimiothérapie 40 Gy / 15 fractions

WAERA  h - b

al

vV VvV

Temodal adjuvant 6 cycles jusqu’au 22/01/24

\
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» IRM Mars 2025 : majoration d’une pdc nodulaire
corne frontale du ventricule latéral gauche,
suspecte.

» TEP-DOPA : hypercaptation suspecte

4366581 o

LAVESr WiERA . .
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» Réirradiation stéréotaxique 20 Gy, 1 fraction, cyberknife
le 09/05/2025

» Bonne tolérance, IRM a 2 mois en juillet 2025 :

» Majoration en taille de la pdc au contact de la corne
ventriculaire frontale G

CWNIERA

\

o

» Apparition de 2 nouvelles pdc dans la substance blanche §
adjacente, suspectes

» Reprise temodal

LAVES
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