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* Projets scientifiques: Brainlab, Varian



v TDM sans injection

v" Coupes fines 1.25 mm

v IRM

v' Ensemble du crane

v’ Sans et avec injection

v' T1 gado en coupes axiales 3D
v" T2 FLAIR

v' Délai IRM-TDM

v’ <7 jours

v’ Si Post opératoire
v" IRM Préthérapeutique

v Recalage v’ Correction
v' Faux du cerveau v’ 6D
v Ventricules B'_



viodalites

v Recommandations délinéations

v TDM sans injection
Globe oculaires D et G
CristallinD et G
Glande lacrymal D et G
Nerf optique D et G
CAIDetG

Cochlée D et G
Vestibules D et G
Cerveau

Tronc cérébral

v IRM
v Chiasma
v Hippocampe D et G
v' Mésencéphale
v Bulbe
v' Médulla Oblongata
v Lobe temporal D et G
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v GTV

v Correspond a volume prenant le contraste sur
les coupes de I'IRM en séquence T1 +
gadolinium

v CTV =GTV

v Absence d’inclusion de 'cedéme

v ICRU 91:

v’ «it is recommended that an unambiguous
terminology corresponding to the GTV
denominationbe used.»

v" GTV (r)NN-C-x-xx—

v N: abréviation: FR frontal, TE: temporal...

v C: coté: D: Droit, G: gauche, M: médian—

v' x: n°de session

v' xx: n°’de métastase

v (r): récidive




Modalités

51 patients with 83 lesions
assessed for eligibility

2 patients excluded

3 @ Lesion invading base of skull
® Pacemaker

1.00

\ 4

80 lesions randomized
in 49 patients

0.751
n
[}
& * © —— 1-mm margin
40 lesions allocated to 1-mm 40 lesions allocated to 3-mm \8 0.50 1 —— 3-mm margin
expansion group expansion group =
All received SRS All received SRS -%
'g 0.25
I-mm Margin  3-mm Margin a
Characteristic (n=40) (n=40) P
GTV, cc 79 0.00 T T T T
Median (range) 0.38 (0.02-9.50) 0.38 (0.02-5.65) 0 6 12 18 24
PTV, cc 0013 Time from SRS to local recurrence (months)
Median (range) 0.77 (0.07-13.0) 2.01 (0.22-12.8) Number at Risk
umber at Ris
PTV/GTV <.0001 1-mm margin 36 23 14 n 7
Median (range) 2.05 (1.35-17.1) 5.01 (2.20-26.3) 3-mm margin 33 26 19 12 9
VlZGy .0004
Median (range) 6.0 (1.51-29.6) 11.4 (3.93-30.8)
Conformity index <.0001
Median (range) 1.8 (1.4-2.9) 1.6 (1.3-1.8)
Minimum dose .0089
to GTV, Gy -
Median (range) 24.8 (14.8-26.7) 25.9 (14.4-27.2) B__

Kirkpatrick, IJROBP, 2014



Post op

v" Le CTV doit inclure:

v’ La prise de contraste de la cavité opératoire sur I'IRM T1+ gadolinium
v’ Exclusion cedéme

v’ Le trajet opératoire vu sur la TDM ou I'IRM

v Sila tumeur est en contact avec la méninge en préopératoire, le CTV doit inclure:
v" une marge de 5-10 mm le long du volet osseux

v Sila tumeur est en contact avec un sinus veux en préopératoire, le CTV doit inclure:
v" une marge de 1-5mm le long du sinus

v Sila tumeur est en contact de la dure-mére en préopératoire, le CTV doit inclure:
v’ la cavité de résection et ensemble du trajet chirurgical plus une expansion de
5-10 mm
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v Radiothérapie post chirurgie
v’ 194 patients

v' SRS 12 320 Gy en 1 fraction
v’ 30a37.5Gyen 10 a 15 fractions

v Détérioration neurologique 3.7 versus 3 mois (p< 0.0001)

v' A 6 mois: 52 versus 85% de détérioration neurologique

Brown, Lancet Oncol, 2017

Résultats

Sd
(]
>

2]
(o10]
i)
(@]
| .
>
(D)
C
C
RS
o+
(L0
S
(@)
=
‘O
o+
)
()]

— WBRT
— SRS
HR 0-47 (95% C10-35-0-63); p<0-0001

Number at risk
(number censored)
WBRT 96 (3)
SRS 98(0)

Survie globale

I 1 1 1
6 12 18 24
Time from randomisation (months)

7(3) 1(3)
28(1) 10(1) 3(2) 2(3)

— WBRT
—— SRS
HR 1-07 (95% Cl 0-76-1.5); p=0-703

Number at risk
(number censored)
WBRT 96 (1)
SRS 98(0)

T T T 1
6 12 18 24

Time from randomisation (months)

66(3) 42(6) 30(11) 22(15)
69(2) 47(5) 21(15) 14(18)



v" SRS versus surveillance
v’ 132 patients

v' SRS 12 a 16 Gy en 1 fraction

v Absence d’évaluation neurologique

Résultats
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= SRS: N=63 15ev, 12mon= 72%
T T T
6 12 18 24
Months
0BS 28 (12) 15 (20) 9 (25) 6 (28)
SRS 34 (20) 18 (32) 11(37) 7(41)

— e=25N=403ev,1Z2mon=91%
— >25-35:N=5525ev,12mon =40%
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No. at risk
<=25 40(1) 2(14)
>2535 55(0) 21(15)
>35  3(0) 18(3)

T T

12 18 2
Months : L
13 (24) 1020 8(29) & L
10(21) 4(25) 2(27)
10(7) 6(10) 3(13 53(1) 40 (2)
47 (2) 40 (2)

Mahajan, Lancet Oncol, 2018
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18 24 a0 %
Mortths
29(5) 2(7 16(11)  11(16)
25 (4) 14 (9) 10 (10) 8(11)



Modalités

103 Patients 18 y and older and undergoing a planned
surgical resection enrolled

v' Absence de différence de toxicité

_—

C 10:’. Randomi ed\ : . ( = )
e post operatoire (p = 0,87
51 Randomized to thé preoperative SRT arm ‘ ’ 52 Randomized to the postoperative SRT arm 7
v" Absence de donnée volume RTH
6 Excluded 14 Excluded
4 Did not receive treatment 6 Did not receive treatment
2 Unable to complete SRT 3 Unable to complete surgery due to \ .
1 Withdrew before treatment systemic clinical decline v 1 a 5 fractions
P 1 Had LMD on pretreatment MRI — 2 Withdrew before treatment
0 Surgery only 1 Had LMD on pretreatment MRI
2 Received radiotherapy only because 8 Received surgery only
surgery was canceled due to systemic 3 Unable to complete SRT per protocol \ .
clinical decline or low platelet count 3 Died before SRT ‘/ 24 a 2 7Gy e n 3 fra Ct | O n S
2 Change requiring WBRT
0 Radiotherapy only
\ v
45 Completed both SRT and surgery ‘ 38 Completed both surgery and SRT

Time to therapy, median (range), d

Time from randomization to start of RT 13.0 (0-55) 6.0 (0-14) 32.5 (19-55) <.001
Time from randomization to surgery 9.0(1-31) 10.0 (4-31) 8.5(1-29) .06

Time between start of RT and surgery 14.0 (0-42) 6.0 (0-24) 22.0(12-42) <.001
Time from randomization to receipt 21.0 (4-55) 10.0 (4-31) 32.5(19-55) <.001

of both RT and surgery

Yeboa, JAMA Oncol, 2025



Phase

/i Modalités

Preoperative Metastasis

SRS surgery
) 1
| ]
Dosimetric brain MR! v
1 3rain MR
Dosimetric CT scan : 1 Brain MRI
1 ! (+ 7 days)
i 4
= Inclusion = . — - M3 M6 M9 M12 |
< ~
< 21 <3days < 2days

< 8days

STEP study

- Clinical examination ’
- Medical and surgical history i
- History of the disease

- Treatments in progress/discontinued within 7 days
- Neurocognitive assessment and quality of life

- Serum pregnancy test (woman of childbearing age)

[ - Cerebral MRI (£ 7 days from visit)
. - Clinical examination

[ - Ongoing treatments

i - Evaluation of ongoing toxicities

i - Neurocognitive assessment and quality of life

H

- Clinical examination
- Ongoing treatments

v" 1 phase Il en France, 1 phase Ill en ~Dolon of Yool i
- to organs at risk

atte nte O u Ve rt u re - Collection of quality indicators :

- Paddick Compliance Index
- gradient index

v’ Objectif: diminuer le taux de
récidive leptoméningée (15 a 35%)

Ginzac, BMC Cancer, 2021



Exclusif

Résultats
RTOG 9508

v EIT versus EIT plus SRS

1 a 3 lésions

v’ 252 patients

v Tous types de primitifs mais majoritairement CBNPC

v Analyse selon le score GPA

v Aspect bénéfique de la SRS pour les scores GPA haut

v" Absence de données de la fonction neurologique

Andrews , Lancet, 2004 ; Sperduto, I/JROBP, 2014

Survie globale
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Exclusif

v" SRS versus SRS plus EIT

v’ 126 patients
v" CBNPC

v 1a3lésions

v" Absence de différence en SG

Résultats

1 a 3 lésions

RTOG 0320

v’ Aspect délétere EIT chez patients avec DS-GPA < 2.0

v" Absence de données de la fonction neurologique

Sperduto, IJROBP, 2013; Churilla, JROBP, 2017
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1004 5%

90

80

704

60

504

Arm Events/Total Median (95% Cl) HR (95% ClI)

_— SRS 20/31
------- SRS + WBRT 21/32
Logrank P-value: 0.6310

17.9(10.3-51.1) 0.86 (0.47-1.59)

11.3(5.7-28.7)

Reference
+ Censor

T
0

T
24

T
36

T
48

T
60

Months
Patients-at-Risk
SRS
31 15 7 4 3 1
SRS + WBRT
32 12 6 4 3 2
10U
Arm Events/Total Median (95% Cl) HR (95% Cl)
_ SRS 17/28 9.1 (7.4-NE) 268 (1.17-6.11)
------- SRS + WBRT 9126 20.8 (13.3-NE)  Reference
Logrank P-value: 0.0152 + Censor
.....................................................
T T T T T T
0 12 24 36 48 60
Months
Patients-at-Risk
SRS
28 1 0
SRS + WBRT
26 4 3 3 2




EXC|USif 100 -

7
Résultats
o
S 60
o] - -
NI Stereotactic radiosurgery
N ’ . | -
1 a 3 lésions w0
v EIT versus EIT plus SRS g —
204 Ff R
8 mmmmmmmrmmm T =" Stereotactic radiosurgery plus
S ____,x--“" whole brain radiotherapy
(@) 0 ! T T T 1
. O 0 6 12 18 24
v 252 patlents o Months After Randomization
v Tous types de primitifs mais majoritairement CBNPC 1 » 12 g !
v’ Evaluation neurologique 100-
Change s Hazard ratio, 1.02; 95% Cl, 0.75-1.38; log-rank P=.92
HVLT-R
Immediate recall o
Deterioration 5(8.2) 14 (30.4) I— ) 004 .§
No deterioration 56 (91.8) 32 (69.6) LG43 ) )
Delayed recall QL
" Deterioration 12 (19.7) 24 (51.1) 411 10 50 ) - g
: : I <.
No deterioration 49 (80.3) 23 (48.9) iy 2
Recognition
. . 1
Deterioration 14 (22.6) 19 (40.4) 17.8 (-1.5 to 37.2) 06 Months After Randomization
L No deterioration 48 (77.4) 28 (59.6) ’ )

111 64 35 19 13 10 7 4 4 2 2

Brown, JAMA, 2016 102 50 28 22 13 8 8 5 3 1 1



Rétrospective

Exclusif

Résultats
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v  EIT versus SRS

4 3 10 lésions

v 110 patients

Strata

v Tous types de primitifs mais majoritairement CBNPC

v’ Utilisation d’un score de propension

v' Absence de données de la fonction neurologique
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Bodensohn, Radiother Oncol, 2023
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Exclusif Rétrospective - 10
Résultats M

Group Median overall HR (95% Cl) p value
survival, months

. ) (95% C1)
Jusqu’a 10 >
=1 — 1tumour 13-3 (12.0-15.6) o-7f6 (0-66-0-88) 0-0004
2.~ — 2-4 tumou 10-8 (9-4-12-4 Refer
l esions — 5-‘110 tun?ozs 10-8 59-‘11-12-7)) 0-e9; :(:;61-1-18) 078
, 100- .
v' SRS selon le nombre de métastases —
v’ 1 versus 2-4 versus 5-10 80- "
9 1
S 60+ ;
v/ 1194 patients B
o P - L
v’ Majoritairement des cancers pulmonaires 20- <
0 | 1 1 1 1 | 1 =

0 6 2 18 24 30 36 42_, ..
Time after stereotactic radiosurgery (months) |

v’ Evalution MMS

Number at risk
ltumour 455 234 97 22
2-4tumours 6§31 215 61 16
S5-10tumours 208 84 31 1
0.00 ‘ ﬁ
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Months after treatment

Yamamoto Lancet Oncol, 2014 ; Yamamoto, [JROBP, 2017 e rsk 235 135 % 3 10

2-4 tumors 472 230 107 63 21 6
5-10 tumors 186 91 46 19 5 n



Change of Benedict Z-Score of HVLT_R Total Recall
at Each Time Point

4+
5
Key Eligibility Criteria: A 2- .
N o 1
* Adult patient with 4-15 untreated brain mets oL .
confirmed by neuroradiology (up to 20 k] g 1 by | . . Arm
lesions allowed at the time of treatment) SRS arm g S " e ¢ = . | |m f—r_.J . SRS
« All lesions amenable to SRS treatment * 15-24 Gy per RTOG 9005 E £ Al ' e _ ﬂ [ S = WBRT
* KPS >/=70 : g _'_‘ ]
* No LMD (radiographic or cytological) > = . [
« No prior WBRT JUSC]U a 15 P 3 t '
* Prior SRS to 1-3 brain mets with > 6 weeks -
intervals allowed WBRT Arm IeS ions
» Excluded prior surgical resection of brain - 1 o~ Py P
+ 30 Gy in 10 fractions
mets M ti t I é‘s & & & o
 Excluded histology: melanoma, small cell emantine strongly 5° soe Qpe é9° §
carcinoma, lymphoma/leukemia, or germ cell encouraged after 2013 - © C Q7
histology
* Systemic therapy allowed at the discretion of Change of Benedict Z-Score of CTB Comp
treating oncologist at Each Time Poin
B L 5E=3
e ' @ 'Em "B [~
> ] O $ ’
% 0.75 :3 i
)
£ BE
S 0501 ° § 4 Arm
5 ] ~ SRS
2 @ '2 “ WBR
@ 025 =1 %9
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Exclusif

Jusqu’a 20

lésions

Résultats

1.0
Treatment
HA-WBRT

e SRS/SRT
Logrank P-value: 03621

09

08

07

=== SRS/SRT === HA-WBRT

L Q
N g 06
— SRS/SRT o
Patients with = BRSO Primary Outcome: oo
5-20 Brain O Symptom Severity KON ..
Metastases Q HA- and Interference c
< WBRT 3
é 0.2
0.1~
m\' e nod 1 2 3 4 5 6 7 8
=i 98 L ;{ Years of Follow Up
.ug-o SRS/SRT 98 37 19 12 8 B 2 1 0
kg
= o T Timepoint P
| -
Y v’ Surviea 1 an
C .
g - Baseline 0.39 v’ 41.1% versus 42.8%
=
c I 4 Months 0.02
T 86
B 12
aseline 4 months months 12 Months 0-02
SRS/SRT %2 46 22
HA-WBRT 82 37 18 B'_

Aizer, ASTRO, 2025



Réirrad Phase |
Résultats

v' SRS

v’ 156 patients

v" Traitement initial cérébral

v’ Lésion primitive ou métastases

v" Recherche de la dose en SRS selon la taille

Shaw, IJROBP, 2000

Change versus

Imaging response

]

baseline (% of patients)
= 3 mos > 3—12 mos
Complete response 4 6
[Improved 38 34
Unchanged 42 28
Worse 16 32

Incidence of Grade 3, 4, and 5 CNS Toxicity

% of Patients With

Toxicity
No. of

Tumor size* Arm Dose patients Acute Chronic Total
= 20 mm

1 18Gy 12 0 8 8

4 21Gy 18 0 11 11

7  24Gy 10 0 10 10
21-30 mm

215Gy 15 7 7 13

5 18Gy 15 0 20 20
[ 8 211Gy 13 8 31 38 ]

11 24 Gy 12 33 25 58

3140 mm

3 12Gy 21 5 5 10

6 15Gy 22 0 14 14

9 18Gy 18 17 33 50




Réirrad Rétrospective
Résultats

v' SRS aprés irradiation

Contréle Local

v 106 patients

| T | T T T |
6 12 18 24 30 36 42

Time from Salvage SRS (months)

v" Traitement initial cérébral

v Encéphale in toto ou SRS
RT to SRS
— <265 Days

- = =265 Days

v" 13 3 métastases Log-rank test P < 0.001

[

v' 21 Gy en 1 fractions

Survie globale

s ;4 lﬁ

| | |
3 - 5

v Délai médian en les 2 traitements 165 jours
Time from Salvage SRS (years)

B

Kurtz, IJROBP, 2013



v’ La radiothérapie stéréotaxique est le standard chez les patients avec métastases cérébrales

v’ Jusqu’a combien de métastases?

v’ 10, 14, 20?

v’ Uirradiation cérébrale totale doit étre réservée aux patients de mauvais pronostic

v" 0S prévue inférieur a 3 moi

v  OMS 3

v’ La radiothérapie stéréotaxique est indispensable en post opératoire

v" Quid de la RTH pré-opératoire

v Questions:

v" Doses, modes de prescriptions B'_
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