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SRS/SRT




Score pronostic DS GPA

&

Medianes de survie selon le DS-GPA et la localisation de la tumeur primitive

Localisation DS-GPA 0-1.0 | DS-GPA 1.5-2.0| DS-GPA 2.5-3.0| DS-GPA 3.5-4.0
Pulmonaire CBNPC ([ 32 ) 5.49 9.43 14.78
Pulmonaire CBPC 2.79 4.90 7.67 17.05
Mélanome 3.38 4.70 8.77 13.23
Cancer du sein 3.25 7.70 15.07 (25.30
Reco ANOCEF 2018




Cancer du poumon non a petites cellules

Espérance de vie estimée

Absence d’autres sites métastatiques Maladie extra-cérébrale active
Maladie systémique contrélée
1-5 métastases >10 métastases 1-5 métastases »10 métastases
cérébrales (jusque 10 ou || cérébrales cérébrales (jusque 10 ou | | cgrébrales
sous condition de sous condition de L]
volume) volume) RECOMMANDATIONS
Mélanome | Espérance de vie estimée E = — - soins de support
- S RECOMMANDATIONS RECOMMANDATIONS! RE! MANDATION RECOMMANDATION seuls
T - chirurgie puis RT - IET +/- boost - RT stéréotaxique - IET +/- boost - traitement
stéréotaxique (RMCS ou Ji | - traitement systémique [ | (RMCS ou RHCS) - traitement systémique systémique
- RHCS) du lit tumoral - traitement systémique -IET
- RT stéréotaxique seul
Absence d’autres sites métastatiques Maladie extra-cérébrale active R et ;::;TE:;;T:I?R':I-CS &1
Maladie systémique contrdlée RHCS) - chirurgie puis
T T~ - J - chirurgie seule et traitement systémique
= . . —= surveillance IRM/3mois
1-5 métastases >10 métastases 1-5 métastases >10 métastases - traitement systémique
(jusque 10 ou é (jusque 10 ou érébral seul
sous condition de sous condition de - soins de support - Chirurgie puis
volume) volume) seuls traitement systémique
¥ ¥ - traftement - IET +/- boost
RECOMMANDA TON'S RECOMMANDATIONS RECOMMANDATION RECOMMANDATIONS i N (non privilégié)
- chirurgie puis RT - traitement systémique - RT stéréotaxique RMCS | - traitement systémique
stéréotaxique (RMCS ou ou RHCS
RHCS) dulittumoral | OPTIONS - traitement systémique [l OPTIONS %E‘T%‘ﬁ orivilég  Cancers du sein HER2+/RH+ I Espérance de vie estimée | e.
- RT stéréotaxique = |ET +/- boost (non - chirurgie puis RT - [ET +/- boost (non HER2+/RH-. HER2-/RH+ - -
(RMCS ou RHCS) privilégié) stéréotaxique (RMCS ou [l privilégié) ' <3 mois
RHCS) I B =
OPTIONS ___—— —
- chirurgie seule et OPTIONS Absence d’autres sites métastatiques Maladie extra-cérébrale active
surveillance IRM/3mois’ - IET (non privilégié) Maladie systémique contrélée
- traitement systémique L  — P — —
1-5 métastases >10 métastases 1-5 métastases >10 métastases
cérébrales (jusque 10 ou cérébrales cérébrales (jusque 10 ou cérébrales v
sous condition de sous condition de OPTIONS
volume) volume) - traitement
focal accessible traitement focal systémique
E 2 ¥ - soins de support
RECOMMANDATIONS? RECOMMANDATIONS seuls
- chirurgie puis RT - traitement systémique? - RT stéréotaxique - traitement systémique -IET
stéréotaxique du lit - IET +/- boost (RMCS ou RHCS) -IET
tumoral (RMCS ou - chirurgie puis RT
RHCS) stéréotaxique (RMCS ou
- RT stéréotaxique RHCS)
EA N O/AST RO (RMCS ou RHCS) = chirurgie puis
traitement systémique
OPTIONS seul
< 10 M + - chirurgie seule et - traitement systémique
surveillance IRM/3mois! seul
- traitement systémique
seul OPTIONS
- chirurgie puis - IET +/- boost
traitement systémique (non privilégié)
- IET +/- boost
(non privilégié) Reco ANOCEF 2018




SRS/SRT = STANDARD




Traitement de la RL

fonction Sl
- ' ' carcinologique

Taux de RL apres chirurgie seule:

Buszek et al. Practical Radiation Oncology 2023

R

<25% CNS Response
Tucatinib + Transtuzumab
Abemaciclib
Neratinib
Pertuzumab /
Transtuzumab
Capecitabine +
Temozolomide
Vemurafenib
Ipilimumab
Gefitinib
Lapatinib

f%

25-50% CNS Response
Tucatinib + Transtuzumab +
Capecitabine
Lapatinib + Capecitabine
Neratinib + Capecitabine
Temozolomide + Cisplatin
TDM-1
Dabrafenib
Ipilimumab + Nivolumab
Afatinib
Nivolumab
Pemetrexed
Pembrolizumab

5

>50% CNS Response
Dabrafenib + Trametinib
Alectinib
Brigatinib
Erlotinib
Lorlatinib
Osimertinib
Bevacizumab + Carboplatin +
Paclitaxel

Tonse et al. Cancers 2021




Ré-irradiation

Type | Type II
. iRT (initial)
@ @ @ nRT (noval)
Overlap Pas d’overlap

N Andratschke, Lancet Oncol 2022



Ré-irradiation

Original Article

Re-irradiation in clinical practice: Results of an international patterns of

care survey within the framework of the ESTRO-EORTC

EZ-RADIatE platform

Results: indicationsSNQr re-irradiation per anatomical region
Online survey cond
from March and
September 2022, Brain (77%) Head and neck (63%)
endrosed b: RG H R R
EORTC ¥ Brain newly ped (87%) Lymph node recurrence (87%)
Brain metastases, locally recurrent (76%) Oropharyngeal cancer, locally recurrent
High grade brain tumars (75%) (76%)
Nascpharyngeal cancer, locally recurrent
(75%)
-, Focus on patterns of care
of re-irradiation, as Breast/chest wall (57%) Thorax (60%)
| defined in the ESTRO
. EORTC consensus Breast cancer, locally recurrent after / Lung cancer, locally recurrent (86%)
mastectomy (94%) Lymph node recurrence (79%)
Lymph node recurrence (82%) | | Lung/pleura metastases (71%)
< | Breast cancer, locally recurrent after
breast conserving surgery (87%)
371 participants ‘/
{radiation and clinical Abdomen (39%) \_, Pelvis (65%)
oncologists) from 55
countries across six Lymph node recurrence (27%) Lymph node recurrence (84%)
continents Liver metastases (64%) Prostate cancer, locally recurrent (68%)
Adrenal metastases (51%) Rectal cancer, locally recurrent (68%)

Treatment goal
Prolonging local control (30-96% across anatomical regions)

Minimum interval since previous radiotherapy
L 6-12 months (45-55%)

Results: factors influencing decision making

Contraindication
Persistent grade 3 or greater radiation-induced toxicity (77-80%)

Organs at risk dose constraints

Highly variable; different assumptions of tissue recovery y

need for high-quality evidence from prospective studies to guide treatment decisions and derive safe cumulative dose constraints.

Conclusion: This study highlights the heterogeneity in re-irradiation practices across anatomical regions and emphasizes the

2023
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Modalités de reirradiation — sélection patients
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Modalités de reirradiation — sélection patients

(A) New BRI score
1997 P < 0.001 by log-rank test
Score BRI : Brain Re-irradiation Index —o:
. -—7
£
Tg 60
Groupe 3
H
Age >50 ans z .
=
. 7’ 7 N 7/ E
Maladie extra-cérébrale Non controlée 3
Taille métastase >20 mm
Délai primo-irradiation < 12 mois .
° 1":me since1 2I::rain reirlrsadialinn ?l:'ionths} * *
BRI | N | Events MS ({95% CI) HR (95% ClI) p-value
0-1 20 (3] 17.38 (16.28-18.47) Ref =0.001
2| 27 11 10.34 (4.08-16.61) 3.04 (1.09-8.44) 0.032
34 10 10 2.82 (0.00-6.28) 23.86 (6.9-82.53) | <0.001

SG Torres, Cancer Med -2022



Modalités de réirrad

iation - délai

/  Median |\

Study Delay SR51/SRT1 Number Number Median :::iﬁ: Mh::::;m Median Maximum — Median Margin MES:::: l'l;lg.{,gm
ta‘SRSHSRTi of SRS2 of SRT2 Volume ce Line (%) Dose SRS/SRT2 0S¢ BED SRS/SRT2 Dose SRS/SRT2 SRS/SRT2
(in Months)

Terakedis 2013 [57] E 43 0 15 95 1549 531 18 504
Greto 2014 [56] 13 (4-34) 7 4 40.43 (7-374) 80 (70-80) 24,375 719 19.5 (12-30) 57.53
Holt 2015 [58] 6.4 (24-152) 6 9 9.4 (0.57-23) 80 26.25 (20-37.5) 735 21 (16-30) 58.8

Minniti 2015 [55] 17 (6-56) 0 47 12.3(1.5-33.1) 85 (80-90) 50.8 (42-50.8) 357 (35.7-432) 24 (21-24) 432 (35.7-43.2)
Miyakawa 2016 [61] 7.5(1-33) 0 50 28.8 (7.1-103) 90 333 433 30 39
Kim 2017 [40] 9.1 (2.5-58.3) 108 0 5.94 (0.42-29.9) 50% 34 (12-48) 922 17 (12-24) 16.08
Koffer 2017 [59] 13.4 (1.9-52.4) 24 0 3.3 NA NA NA 15.5 (10-20) 39.53 (20-60)
McKay 2017 [54] 19 (2-98) 16 0 0.98 (0.01-19.7) NA NA MNA 20 (14-22) 60 (33.6-70.4)
Balermpas 2018 [52] 12.4 (3.2-88.2) 24 8 2.5 (0.1-37.5) 9 (53-80) 28 (17.4-38.1) 97.2 (40.1-126.3) 235 (14.3-33) 706 (34.5-89.9)
Moreau 2018 [51] 15.4 (11-78) 36 0 48(0.13-24.8) 90 20 4536 18 (12-20) 50.4
Dincoglan 2019 [50] 13.5 (3.7-49) 0 30 14.6 (1.6-35.6) 85-95 2333 39.7 21 (21-30) 35.7 (35.7-48)
Rana 2019 [53] 9.7 (2.5-56.9) 19 13 1.35(0.11-349)  B3.5 (69-96) 31.73 77.96 26.5 (18-36) 65.1
lorio Morin 2019 [62] \ 13 (3-47) / 75 0 1.19 (0.07-20.6) 50(30-80)  100.8 (52.8-120) 36 (24-40) 18 (12-20) 50.4 (26.4-60)

Abbreviations: SR51 = first course of stereotactic radiosurgery; SET1 = first course of fractionated sterentactic radiotherapy; SR52 = second course of sterentactic radiosurgery; SR12 = second course of fractionated
sterentactic radiotherapy; WA = not available; BED = biological effective dose.

12 mois

Lucia, Cancers - 2021



Modalités de réirradiation - dose

\Iedia.n Margin

Median : )
Study Delay SRS1/SRT1 Number Number Median ?‘mi Mh:neia;m Median Maximum | Median Margin Dose BED
to SRS2/SRT2 of SRS2 of SRT2 Volume cc Line (%) Dose SRS/SRT2 Dose BED SRS/S5R Dose SRS/SRT2 SRS/SRT?
{in Months)
Terakedis 2013 [57] 9 15 95 18.9 53.1 18 50.4
Greto 2014 [56] 13 (4-34) 4043 (7-374) 80 (70-80) 24375 719 19.5 (12-30) 57.53
Holt 2015 [58] 64(24-152) 9.4 (0.57-23) N 0 735 21 (16-30) 58.8
Minniti 2015 [55] 17 (6-56) 12.3 (1.5-33.1) 85 35.7 (35.7-432) 24 (21-24) 43 2 (35.7-43.2)
Miyakawa 2016 [61] 7.5 (1-33) 28 8 (7.1-103) . 433 30 39
Kim 2017 [60] 9.1 (2.5-58.3) 5.94 (0.42-29.9) A controle local 922 17 (12-24) 46.08
Koffer 2017 [59] 13.4 (1.9-52.4) 33 : NA 15.5 (10-20) 39.53 (20-60)
McKay 2017 [54] 19 (2-98) 0.9 /' survie globale NA 20 (14-22) 60 (33.6-70.4)
Balermpas 2018 [52] 12.4 (3.2-88.2) 25(0.1-37.5) Y A radionécrose 97.2 (40.1-126.3) 235(143-33)  [70.6 (345-89.9)
Moreau 2018 [51] 15.4 (11-78) 48 (0.13-248) 4536 18 (12-20) 504
Dincoglan 2019 [50] 13.5 (3.7-49) 14.6 (1.6-35.6) : 397 21 (21-30) 35.7 (35.7-48)
Rana 2019 [53] 97 (2.5-56.9) 1.35(0.11-349)  835( ) 77.96 26.5 (18-36) 65.1
lorio Morin 2019 [62] 13 (3-47) 119 (0.07-20.6) 50 (30-80 100.8 (52.8-120) 36 (24-40) \ 18(12-20) ) 50.4(264-60)

Abbreviations: SRS1 = first course of sterentactic radiosurgery; SET1 = first course of fractionated stereotactic radiotherapy; SR52 = second course of sterentactic radiosurgery; SR12 = second course of fractionated
stereotactic radiotherapy; MA = not available; BED = biological effective dose.

17 Gy en SRS

25 Gy en SFRT

Lucia, Cancers - 2021



Modalités de réirradiation - dose

Table 3
Summary of treatment-related characteristics. *extrapolated from 8/11 studies. sfSRS: single fraction SRS. mfSRS: multiple fractions SRS. BED: biological effective
dose. —
Study Number of Number of = WBRT Median Median Median Median Number of Number of % of Median Tumor
patients metastases SRS1 dose elay SB SRS2 n’ of size at
(in Gy) fractions SRS2 (cc
Terakedis 43 43 17 18 1 2,2
Greto 13 13 6 n/a 1 : 40,0
Minniti 43 43 0 n/a 3 @ 7| en S F RT 12,0
McKay 46 46 8 20 1 1,0
Rana 32 32 8 24 3 1,35
Balermpas 32 32 4 18 1 2,5
Moreau 36 36 24 n/a 1 4.8
Dincoglan 30 30 0 18 3 14,0
Holt 15 15 1 21 - 3 6 9 60 35,7 9,8
Koffer 24 24 8 18 13 15,5 1 24 0 0 33 3,3
Iorio-Morin 75 75 26 20 13 18 1 75 0 0 50,4 1,19
Summary 335 389 102 20* 13 19 1 282 107 28 50,4 3,30

Loi, Critical reviexs in oncology/hematology- 2020



VModalités de réirradiation — contraintes OAR

Organ Number of fractions
1 2 3 4 /5 N\ >8

Brain Vio ¢y <10mL [172] V20 gy <20mL [174,175] V24 ¢y <20mL[174,175]
Vi2 gy <5-10% [173] V231 gy <7mL[176] Vass gy <3-7mL[177]
V12 gy<7.9-8.5mL[173]
V12 gy <5mL[174,175]

Optic tracts Dmax<8Gy [178,179] Dmax<13.7Gy [178] Dmax<10.5Gy [176] Dmax<21.2Gy [178] Dmax<25Gy [178] Dmax<29.6 Gy [178]
Dmax<10-12Gy [172] V117 gy<0.2mL [178] Dmax<17.4Gy [178] Vigz gy <0.2mL [178] Dmax<15Gy [177] V272 y<0.2mL[178]
Dmax > 12 Gy [174,180] Dmax <20Gy [174,180] Dmax <25 Gy [174,180]
V8 cy<0.2mL [178] Vi53 gy <0.2mL [178] Va3 gy <0.2mL [178]

Cochlea Dmax<6Gy [172] Dmax<11.7 Gy [178] Dmax<14.4Gy [178] Dmax<18Gy [178] Dmax<22Gy [178] Dmax<26.4Gy [178]
Dmax<9Gy [178]

Hippocampus Dmax<6.65Gy [181]
Van Gy < 100% [181]

Brain stem Dmax<10-12Gy [172] Dmax<19.1Gy [178] Dmax<23.1Gy [178] Dmax<27.2Gy [178] Dmax<31Gy [178] Dmax<37.6 Gy [178]
Dmax<15Gy [178,182] Vi3 gy<0.5mL [178] Dmax<24Gy [182] V2038 ¢y <0.5mL [178] Va3 gy <0.5mL [178] V272 gy <0.5mL[178]
Vi gy <0.5mL[178] Visg gy <0.5mL[178] V3o ¢y <5%[182]

Spinal Dmax<10Gy [182] Dmax<18.3Gy [178] Dmax<20.3Gy [182] Dmax<25.6Gy [178] Dmax<25Gy [182] Dmax<33.6 Gy [178]

cord + medulla Dmax<12.4Gy [182] Vi3 gy <0.35mL [178] Dmax<21Gy [182] Vis cy<0.35mL [178] Dmax<25.3Gy [182] V264 cy<0.35mL [178]
oblongata Dmax<13 Gy [182] Dmax<22.5Gy [178] 6 mm on either side PTV Dmax<28Gy [178]

Dmax<14Gy [178]
[182,183]
V7y<1.2mL[182,183]
Vio Gy<0-35 mL
[172,182,183]

Vi4 ¢y <0.035mL[172,182
6 mm on either side PTV

\Vm Gy <10%[182] /

Visg Gy < 0.35mL [178]
6 mm on either side PTV
Vig Gy <10% [182]

- /

Dmax<26Gy [182]

V23 gy <0.35mL[178]
6 mm on either side PTV
Vio Gy< 10% []82]

- /

Recorad 2,0



Modalités de réirradiation — contraintes OAR

= Cerveau
Vx metric (x in Gy) Toxicity Toxicity rate for Vx >
1 fraction 3 fractions® 5 fractions® grade S5cm® 10cm® 20 cm®
V12 V19.6 En situation Y& 36% 48%  8.6%
V12 V19.6 de ré 1-3 19.6% 25.8% 41.5%

V14 V23.1 irradiation 1-3 41% 6.0% 12.1%
V14 V23.1 3 04%  0.8% 3.4%

= \/oies optiques et chiasma
SRS: Dmax < 12Gy => <1% neuropathie
SRT: Dmax < 20Gy (3f) ou 25Gy (5f) => < 1% neuropathie

= Tronc cérébral: Dmax < 17.5Gy (SRS) ou équivalent BED (SRT) < 70Gy

Reco HyTEC
Milano IJROBP 2020



Modalités de réirradiation — contraintes OAR

Median Maximum Minimum

Brain 0.1 cc > 80 Gys EQD2 (n = 69) D(0.1 cc) in Gys EQD2 107.40 161.50 80.03
D(mean) in Gys EQD2 34.40 50.80 0.90

0.1 cc > 90 Gy; EQD2 (n = 62) D(0.1 cc) in Gy; EQD2 108.37 161.50 90.26
D(mean) in Gys EQD2 34.16 50.80 0.90

0.1 cc > 100 Gys; EQD2 (n = 46) D(0.1 cc) in Gys EQD2 114.00 161.50 100.1
D(mean) in Gys EQD2 33.30 50.80 0.90

Brainstem 0.1 cc > 70 Gys EQD2 (n = 12) D(0.1 cc) in Gys EQD2 86.07 100.68 76.33
D(mean) in Gy; EQD2 37.81 72.14 9.35

0.1 cc > 80 Gy; EQD2 (n=9) D(0.1 cc) in Gys EQD2 90.36 100.68 80.57

D(mean) in Gys EQD2 41.60 72.14 15.91

Chiasm 0.01 cc > 50 Gy; EQD2 (n = 11) D(0.01 cc) in Gys EQD2 57.71 76.01 50.52

D(mean) in Gy; EQD2 47.97 70.61 32.53

0.01 cc > 70 Gy; EQD2 (n = 2) D(0.01 cc) in Gy EQD2 75.21 76.01 74.41

D(mean) in Gys EQD2 53.17 70.61 35.72

Optical Nerve right 0.01 cc > 50 Gy; EQD2 (n = 5) D(0.01 cc) in Gys EQD2 56.67 59.11 51.32

D(mean) in Gy; EQD2 45.96 50.20 39.02

Optical Nerve left 0.01 cc > 50 Gy; EQD2 (n = 6) D(0.01 cc) in Gy; EQD2 57.08 58.02 51.80

D(mean) in Gys EQD2 34.25 43.48 26.68

Cerveau Do,1cc<120 Gy

TC Do,1cc <100 Gy
Voies optiques Dooicc <75 Gy

Stiefel et al. cTRO, 2021



efficacité wlw toxicité

Modalités de réirradiation

Table 4 Selected studies on reirradiation for recurrent Brain Metastasis
Author No  Most common tumor histol- SRS Concur-  Interval Median  Median m
Pts  ogy(No) dose rent between follow- OS rate atic RN
Gy/fr  Systemic SRS courses  up (months (%0)
Therapy  (months) (months)
Terakedis et al., 37 Melanoma (20), Lung (9),  18/1 NR 9 7 83 80.6% at 1 16; 16.5 at
2014 Breast (8) year 12 months
Minniti et al., 43 NSCLC, Breast, Melanoma, 21-24/3 none 17 19 10 T70% 1 year 14 grade 2 ' LA > :
o et o Suivi médian 7-19 mois
34atl2
4 months
8 etUdeS Shultz etal., 20015 95 Melanoma (16), Lung (38), 22/1 NR 4 15 11 95% at | year | 7.6 A | | I A
. Breast (14), ©91%) Controle locala 1 an
546 patients Gl by e
(8%) 702 95%
Balermpas et al., 31 Breast (10), NSCLC(10), 1fr Concur- 12,4 119 61.7% 79.5% and 12.9,
2018 Melanoma (5), Other (6) (24) rent and, 71.5% at 1 grade 3 or
3-5fr targeted 46.3% al and 2 years more .
(M therapy I and2 Taux RN symptomatique
(14) years . 9
Jiang ctal,2019 63 Lung (45), Breast (8). 200  none 10 12 18 944%at1 || 142 7a16%
Colorectal (3), Renal (2), 302 year
Other (5)
Kowalchuk etal., 102 NSCLC 181 none 12 14 NR T9% and 72% 0 7
2021 atland 2
years
Bhatia et al., 2022 51 NSCLC (19), Breast (12),  24/3 none NR 32 14.1 79.5% at 10.9
Other (20) 1 year
Sneed etal., 2022 124  Breast, Lung, Melanoma 18/1 TELICI 15.4 13.4 18.6 80% at 1 year) 10
Legend: GI, Gastrointestinal; ICL, immune checkpoint inhibitors; LC, local control; NSCLC, non-small-cell lung cancer
NR, not reported; OS, overall survival; PFS, progression-free survival; Pts, patients; RN, radionecrosis;
SRS, radiosurgery; TKI, tyrosine kinase inhibitors

De Pietro, Journal NeuroOncology - 2023



efficacité toxicité

Modalités de réirradiation

Table 4 Selected studies on reirradiation for recurrent Brain Metastasis @ < 1 cm
Author No  Most common tumor histol- SRS Concur-  Interval Median Median  Median LC Symptom-
Pts  ogy(No) dose rent between follow- OS rate atic RN
Gy/fr  Systemic SRS courses  up (months) (%0)
Therapy  (months) (months) C I_ 1 an 8 2 %
Terakedis et al., 37 Melanoma (20), Lung (9),  18/1 NR 9 7 83 80.6% at 1 16; 16.5 at
2014 Breast (8) year 12 months RN sympto 11%
Minniti et al., 43 NSCLC, Breast, Melanoma, 21-24/3 none 17 19 10 T70% 1 year 14 grade 2
2015 Others or more);
34at12
4 months
8 etUdeS Shultz etal., 2015 95 Melanoma (16), Lung (38), 22/1 NR 4 15 11 95% at | year 7.6
2 Breast (14), (91%)
546 patients Gl by
(8%)
Balermpas et al., 31 Breast (10), NSCLC (10), 1fr Concur- 124 119 61.7% 79.5% and 12.9,
2018 Melanoma (5), Other (6) (24) rent and, 71.5% at 1 grade 3 or
3-5fr  targeted 46.3% at and 2 years more
) therapy land 2
(14) years
Jiang et al., 2019 63 Lung (45), Breast (8), 2011 none 10 12 18 94.4% at 1 14.2
Colorectal (3), Renal (2), 302 year \
Other (5) ®2a3cm
Kowalchuk etal., 102 NSCLC 181 none 12 14 NR 79% and 72% 7
2021 at 1 and 2
years
(0)
Bhatia et al., 2022 51 NSCLC (19), Breast (12),  24/3 nong NR 32 14.1 79.5% at 10.9 C I- 1 an 65 A)
Other (20) 1 year
(o)
[Sneed etal. 2022 124 Breast, Lung, Melanoma 181  TKLICI 154 13.4 18.6 80%at | year 10 | RN sympto 24%
Legend: GI, Gastrointestinal; ICI, immune checkpoint inhibitors; LC, local control; NSCLC, non-small-cell lung cancer
NR, not reported; OS, overall survival; PFS, progression-free survival; Pts, patients; RN, radionecrosis;
SRS, radiosurgery; TKI, tyrosine kinase inhibitors

De Pietro, Journal NeuroOncology - 2023



Modalités de réirradiation

8 études

546 patients

efficacité

Table 4 Selected studies on reirradiation for recurrent Brain Metastasis

Author No  Most common tumor histol- SRS Concur-  Interval Median Median  Median LC Symptom-
Pts  ogy(No) dose rent between follow- OS rate atic RN
Gy/fr  Systemic SRS courses  up (months) (%0)
Therapy  (months) (months)
Terakedis et al., 37 Melanoma (20), Lung (9),  18/1 NR 9 7 8.3 80.6% at 1 165 16.5 at
2014 Breast (8) year 12 months
Minniti et al., 43 NSCLC, Breast, Melanoma, 21-24/3 none 17 19 10 T70% 1 year 14 grade 2
2015 Others or more);
34ari2
months
Shulz etal., 2015 95 Melanoma (16), Lung (38), 22/1 NR 4 15 11 95% at | year 7.6
Breast (14), (91%)
GI(11) 24/3
(8%)
Balermpas et al., 31 Breast (10), NSCLC (10), 1fr Concur- 12,4 119 61.7% 79.5% and 12.9,
2018 Melanoma (5), Other (6) (24) rent and, 71.5% at 1 grade 3 or
3-5fr targeted 46.3% at  and 2 years more
) therapy land 2
(14) years
Jiang et al., 2019 63 Lung (45), Breast (8). 201 none 10 12 18 04.4% at | 14.2
Colorectal (3), Renal (2), 302 year
Other (5)
Kowalchuk etal., 102 NSCLC 18/1 none 12 14 NR 79% and 72% 7 )
2021 at 1 and 2
VEArs J
Bhatia etal., 2022 51 NSCLC (19), Breast (12),  24/3 none NR 32 14.1 79.5% at 10.9
Other (20) 1 year
Sneed etal., 2022 124  Breast, Lung, Melanoma 18/1 TELICI 154 13.4 18.6 80% at | year 10

Legend: GI, Gastrointestinal; ICI, immune checkpoint inhibitors; LC, local control; NSCLC, non-small-cell lung cancer
NR, not reported; OS, overall survival; PFS, progression-free survival; Pts, patients; RN, radionecrosis;
SRS, radiosurgery; TKI, tyrosine kinase inhibitors

wlw toxicité

Risque RN sympto:

D cum > 40 Gy

Cerveau sain: V12Gy >9cc

De Pietro, Journal NeuroOncology — 2023
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Modalités de réirradiation

risque 10% V40 > 0,28cc o8
risque 20% V40 > 0,76cc
risque 50% V40 > 1,6cc L

(=]
-

Probability of Radiation Necrosis

Cohorte de 32 patients, 46 lésions
SRS uniqguement

02+

U
40 a5 50

V406y(°°)

Mc Kay et al. Journal of neurosurgery 2017



Modalités de réirradiation

V18-V12 Gy

) MR7 - SEC3
M ony

WW 374.05 = WW 407.06
WL 188.03 )_MPR_Tra WL 204.53

88 rainMet g 155

Suivi médian 19 mois

o] V12_SRT1
V18_SRT1
V12_SRT2

Taux RN :

V18_SRT2
V12-Vv18
vig-viz

53% pour V18-12 Gy 210 cm3

15% pour V18-12 Gy < 10 cm3

Minitti et al. Journal of Neuro-Oncology 2016
Kutz et al. Cancer Radiotherapie 2022
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Modalités de reirradiation —
gestion des ttt précédents en pratique
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Modalités de réirradiation —

gestion des ttt precédents
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Modalités de reirradiation —
gestion des ttt precédents
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2024 TOM CRANE STEREO IV Br36
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10mm 812272024, 12:07:56 PM

IRM [Corrected]
L 20 11_fs_vibe_ax_iso_gado
\ 05mm  8/19/2024, 123031 PM

v
—

M cT#: |
O 194 ‘

10mm  6/672023, 112918 AM

TOM cT#
208
10mm 112212022, 11:22.05AM

Select previous treatments

Plan Id: 2




% BRAINLAB
@

Elements Retreat-
ment Review!’

2022/2023/2024

[Corrected] 1: Ci } A 9 19-Aug-2024 5 PTV LO-CE-G-1-01 @ L._Q /ﬁ\
Created: November 2022 Alerts Data Home

New Treatment Original Colors ‘ .
» FAxial
. ¢ " Size: 30.270 cm*/ 6.63

® Today

New Metastases
Retreatment Review

Previous Treatments g " . : ) CTV p Ost 0] p 2 0 2 2

@ August 2024 - less than a month ago

2408rce23AG / 3 fx . - / r € G TV 2 O 2 4
. ; :
o . Windowing

PTV rCE-3-01 2310 Gy @

@ June 2023 - 1year, 3 months ago »' . . O peseor |SO 3X7’7 2022

23050CD23.1AG /3 fx (® Dose Distribution

.
A ,
‘g‘ Bise [Gx’)rrected] t1_fs vibe _ax iso_gado s [Comrected] t1_fs vibe ax iso_gado H Stmmed v}elghted dose of previous plans ~ Threshold 4 .
® . onal Sagittal | \
. 4 \ Highlight 2310 Gy

I
| PTV OC-D-201 -6y |
!
!

¢

@ November2022 - 1 year, 9 months ago i
s is P Edit

2211LOCEG23AG / 3 fx




% BRAINLAB
@

Elements Retreat-
ment Review!’

2022/2023/2024

~ g
Correcte: fs, 19-Aug-2024
New Treatment Original Colors ‘ : i ﬁ 9 » PTV ICE-3-01 @ L—_l /ﬁ\

. ’ - : Treated: August 2024 :
> | Axial g Alerts | Data Home
WA ped > | Size:2738cm*/2.86
® Today Lo f " . e
e \ : b 2310 Gy /3 fx

New Metastases i t(

Previous Treatments

D \ - 2 s CTV post op 2022

e\ [ - y GTV 2024

Retreatment Review

@ June 2023 - 1year, 3 months ago »' . . O peseor |SO 3X7’7 2024

23050CD23.1AG /3 fx (® Dose Distribution

.

@ Dose . Tebrrected) t1_fs_vibe_ax_iso_gado i . {Corrected] t1.fs vibe_ax iso_gado H  Summed wéighted dose of previous plans ~ Threshold L .
= Corbnal Sagittal |

Highlight Gy
| PTV 0C-D-201 E ! e 210 :/

¢

3 o e ! Edit

2211LOCEG23AG /3 fx . | 4 k
\ 4 X oy p

@ Dose . ! &Y

— L |z \

@ November2022 - 1 year, 9 months ago

w

PTV LO-CE-G-1-01




2022/2023/2024
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® Today
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2409TED3_27DE prev
+2409FRG22DE prev
+2409TED22_1DE prev
+2406NGG27de

CRANE STEREO IV Br36
Sagittal

Cranial 80 % = Def.30 Gy (not for clinical use)

Cranial 80 % V80 (not for clinical use)

Display from 2409FRG22DE prev [Cranial SRS w/ Cones 4.0 - Volume Prescription]

Display from 2406NGG27de [Multiple Brain Mets SRS 4.0]

Display from 2409TED3_27DE prev [Multiple Brain Mets SRS 4.0]

SRS Absolute (not for clinical use)

SRT V95 (not for clinical use)

IANE STEREO IV Br36

o
2409TED3_27DE prev
+2409FRG22DE prev

+2409TED22_1DE prev

+2406NGG27de

CRANE STEREO IV Br36
Sagittal

Cranial 80 % = Def.30 Gy (not for clinical use)

Cranial 80 % V80 (not for clinical use)

Display from 2409FRG22DE prev [Cranial SRS w/ Cones 4.0 - Volume Prescription]

Display from 2409TED22_1DE prev [Multiple Brain Mets SRS 4.0]

Display from 2406NGG27de [Multiple Brain Mets SRS 4.0]

SRS Absolute (not for clinical use)

SRT V95 (not for clinical use)




Volume [%]

110 + DVH calculations based on plan A prescription

100
90
80
70 4
60
50 |
40 4

30 +

100
Dose [%]
MC: 1.0%;1.0x1.0x1.0mm?/ CL: 2.5°

Cl |Gl | LocalV12.00G
126 | 2.70 | 6.2 cn¥
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150
100.0 % = 22.00 Gy




Perspectives de
diagnostic




' Métastase initiale

® =&

Rechute Locale [ 1

RN

Radionécrose




SRS/SRT primotraitement / ré-irradiation

Rechute Locale 10a25% @ 12354 %

2236%

Radionécrose 5335% @



SRS/SRT primotraitement / ré-irradiation

Rechute Locale 10325 % 12354 %

Radionécrose 5335%



Diagnostic differentiel RL/RN
S S S TS

IRM T1 LQ<0,3 LQ>0,6 91%

« Mismatch T1/T2 »

Aire de section transversale maximale de la lésion T2

LQ (quotient de Iésion) = ,
Aire de section transversale maximale de la lésion T1

Stockalm et al. ) NeuroOncol 2012



IRM T1 LQ<0,3 LQ>0,6 8% 91%
IRM perfusion rCBV>2,1 rCBV<2,1 100% 95%

New brain Post-SRS nadir - New = Perfusion MRI with
metastasis enhancement rCBV

« rCBV»

Mayo ZS et al. ] Neurooncol. 2023



Diagnostic differentiel RL/RN
S S S TS

IRM T1 LQ<0,3 LQ>0,6 91%
IRM perfusion rCBv<2,1 rCBV>2,1 100% 95%
TEP 18F-FDG Indice>0,19 Indice<0,19 95% 100%
TEP F-DOPA Ratio SUVmax >1,6 Ratio SUVmax <1,6 90% 92%

B Cc

« indice rétentionnel»

R4h —R1h > 0419

R1h

Horky et al. J Neurooncol 2011
Cicoce and al. Eur J Nucl Med Mol Imaging 2015



Diagnostic differentiel RL/RN
S S S TS

IRM T1 LO<0,3 LQ>0,6 91%
IRM perfusion rCBv<2,1 rCBV>2,1 100% 95%
TEP 18F-FDG Indice<0,19 Indice>0,19 95% 100%

- Artefact Résolution spatiale -P
- rCBV: seuil machine Corrélation TE P-M R H

dépendant anatomique scanner

Cailleteau et al. Cancer, 2024



Diagnostic differentiel RL/RN

2021-2022
N=23 (dt 12M+)
Suspicion RL/RN a I'lRMmp

30 min post injection FDG:
MRAC (T1 atténuation)
PET acquisition 1
FLAIR
SWI/Diffusion/carte ADC
Inj Gado: perfusion/rCBV, SeqT1 3D

4h post injection FDG:
MRAC (T1 atténuation gado+)

PET acquisition 2

Evaluation Evaluation semi-
qualitative guantitative

Gold standard
- anatomoP (18%)
- Stabilité/régression 3-6 mois

Cailleteau et al. Cancer, 2024



Diagnostic differentiel RL/RN

2021-2022
N=23 (dt 12M+)
Suspicion RL/RN a I'lRMmp

30 min post injection FDG:
* MRAC (T1 atténuation)
* PET acquisition 1
* FLAIR
* SWI/Diffusion/carte ADC
* Inj Gado: perfusion/rCBV, SeqT1 3D

4h post injection FDG:
* MRAC (T1 atténuation gado+)

* PET acquisition 2

Evaluation Evaluation semi-
qualitative guantitative

Gold standard
- anatomoP (18%)
- Stabilité/régression 3-6 mois

« indice rétentionnel de Horky»

R4h —R1h
R1h

Cailleteau et al. Cancer, 2024



Diagnostic differentiel RL/RN

Evaluation Evaluation semi-

qualitative guantitative

ROI1 ROI 2

Sensibilité 86 %

Cailleteau et al. Cancer, 2024




Gestion des
toxicités




