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SRS und Tumorvolumen:
Dosierungsempfehlung und optimale
stereotaktische Radiotherapie in
Abhangigkeit der Metastasengrofe
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SRS bei cerebraler Metastasierung

—

WBRT +/- SRS SRS +/- WBRT SRS +/- WBRT Sx +/- SRS WBRT vs. SRS
Andrews et al. 2004 Kocher et al. 2010 Asher et al. 2014 Mahajan et al. 2017 Li et al. 2020
SRS +/- WBRT Sx + SRS vs. WBRT
Aoyama et al. 2006 Brown et al. 2017

Gute prospektive Evidenz fur die SRS bei cerebraler Metastasierung
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Verschreibungsdosis in Abhangigkeit der Metastasengrofle
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In der Praxis erfolgt haufig eine Fraktionierung
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Volumetrischer Verlau
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Prospektive Evidenz — SRS
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« Lokale Kontrolle nach alleiniger SRS > Sx
 Kein verbessertes OS durch WBRT nach SRS oder Sx
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Vertragliche Dosis — SRS

Incidence of Grade 3, 4, and 5 CNS Toxicity

% of Patients With

Toxicity
No. of
Tumor size* Arm Dose patients Acute Chronic Total Maximal vertragliche
Dosen

= 20 mm

s 26y 18 0 1 m 2 2-9 84

y

7 24Gy 10 0 10 10 e e e
21-30 mm .

2 15Gy 15 7 7 13 Dosis

5 18 Gy 15 0 20 20 [Gy] 24Gy 118Gy 135Gy

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
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Tumor Control Probability

Lokale Kontrolle — Dosis SRS
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Lokale Kontrolle — SRS Melanom

| Small Tumors
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SRS/ASRT > 3 cm

A Definitive Treatment: Single Fraction SRS/RTOG 90-05 Group B

1-Year 95%
Study Local Control (%) CIL
Feuvret et al., 2014 —I—: 60.4 [40.2; 77.6]
Zimmerman et al., 2015 —- 80.2 [72.3; 86.3]
Han et al., 2012 -— 84.6 [75.0: 91.0]
Random effects model - 77.6 [65.0; 86.6]

Heterogeneity: I° = 68% 3. = 6.28 (P = .04) | I I ' I '
fu] 20 40 60 80 100

1-Year Local Control (%)

Definitive Treatment: Multi Fraction SRS/RTOG 90-05 Group B

1-Year 95%

Study Local Control (%) CL
Murai et al., 2014 —a— 59.0 [41.8; 74.2]
Wegner et al., 2015 ——, 63.0 [46.6; 76.8]
Yomo et al., 2014 .l 63.8 [51.1; 74.8]
Higuchi et al., 2009 — 76.9 [62.6; 86.9]
Hasegawa et al., 2017 —i— 80.0 [67.9; 88.3]
Jeong et al., 2015 o H 86.7 [71.9; 94.3]
Minniti et al., 2016 . 90.0 [84.4; 93.7]
Navarria et al., 2016 :—I— 91.0 [79.5; 96.3]
Feuvret et al., 2014 . 100.0 [59.7; 99.8]
Random effects model e 79.2 [68.8; 86.7]

Heterogeneity: I%=79% , %% = 30.02 (F = .01) I | I | I I
o 20 40 60 80 100
1-Year Local Control (%)
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Walt-Type Test: P= .76
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B Definitive Treatment: Single Fraction SRS/RTOG 90-05 Group B

Incidence of 95%
Study Radionecrosis (%) CI.
Feuvret et al., 2014 — 0.0 [0.1; 25.1]
Zimmerman et al., 2015 - 7.0 [3.6; 13.0]
Han et al., 2012 i B 38.8 [28.8; 49.8]
Random effects model —_— 11.7 [2.0; 46.7]

Hetarogeneity: I°= 93%, 3} = 29,50 (P<.01) | ' I I I ' '
0 10 20 30 40 50 60

Incidence of Radionecrosis (%)

Definitive Treatment: Multi Fraction SRS/RTOG 90-05 Group B

Incidence of 95%

Study Radionecrosis (%) CL
Yomo et al., 2014 . 0.0 [0.1; 11.6]
Feuvret et al., 2014 : 0.0 [0.2; 40.3]
Higuchi et al., 2009 - 2.0 [0.3: 13.9]
Kim et al., 2016 - 2.7 [0.7; 9.8]
Navarria et al., 2016 - 5.9 [1.9; 16.7]
Minniti et al., 2016 I 14.4 [9.8; 20.6]
Jeong et al., 2015 '—I— 15.8 [7.3; 31.0]
Random effects model — 6.5 [3.1; 13.1]

Heterageneity: I° = 62%, . = 15.95 (P = .01) | ' I I I ' '
0 10 20 30 40 50 60

Incidence of Radionecrosis (%) Walt-Type Test: P = .29

Lehrer, 2019



SRS/ASRT > 2 cm

« 18Gy(2—-3cm)/15Gy (> 3cm) @ 80% vs. 27 Gy in 3 Fraktionen @ 80%

» Lokale Kontrolle nach einem Jahr 91% in der fSRT-Gruppe im Vergleich zu 77% in der SRS-Gruppe
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SRS/ASRT 2.5-3cm

« Gammaknife: Median 20 Gy (18 — 22 Gy) @ 50% vs. Cyberknife: 35 Gy in 3 — 7 Fraktionen @ 80%

» Lokale Kontrolle nach einem Jahr 92% in der fSRT-Gruppe im Vergleich zu 67% in der SRS-Gruppe
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SRS/fSRT 2 -3 cm

A Definitive Treatment: Single Fraction SRS/RTOG 90-05 Group A

1-Year 95%
Study Local Control (%) C.L
Prabhu et al., 2017 B 63.3 [51.1; 74.0]
Minniti et al., 2016 —!— 77.0 [70.3; 82.6]
Muacevic et al, 2008 M 96.8 [80.4; 99.6]
Random effects model s 77.1 [59.4; 88.5]

Heterogeneity:” = 80%, 5 = 10.04 (P <.01) | ' ' ' ' '
o 20 40 60 80 100
1-Year Local Control (%)

Definitive Treatment: Multi Fraction SRS/RTOG 90-05 Group A

1-Year 95%
Study Local Control (%) C.L
Murai et al., 2014 —a— ' 76.0 [57.1; 88.3]
Dohm et al., 2017 —- 86.7 [72.1; 94.3]
Inoue et al., 2014 4 98.4 [91.9; 99.7]
Navarria et al., 2016 —= 100.0 [86.4; 99.9]
Random effects model e 92.9 [76.6: 98.1]

Heterogenaity:I° = 77%, 7 = 13.13 (P< .01) | ' ' ' ' '
0 20 40 60 80 100
1-Year Local Control (%)

U Sz Universitats
Spital Zurich

Wald-Type Test : P=.18

B Definitive Treatment: Single Fraction SRS/RTOG 90-05 Group A

Radionecrosis 95%
Study Incidence (%) CI.
Prabhu et al., 2017 ——— 17.2 [9.9; 28.2]
Minniti et al., 2016 ?l— 27.7 [21.6; 34.7]
Random effects model — 23.1 [14.3; 35.1]
|

Heterogeneity:I” = 64%, % = 2.79 (P =.00) | I | | |
0 20 40 60 BO 100
Incidence of Radionecrosis (%)

Definitive Treatment: Multi Fraction SRS/RTOG 90-05 Group A

Radionecrosis 95%
Study Incidence (%) CI
Inoue et al., 2014 . 2.0 [0.4; 8.5]
Navarria et al., 2016 - 5.9 [1.9; 16.7]
Dohm et al., 2017 - 10.3 [3.9; 24.4]
Angelov et al., 2017 . 11.1 [5.4; 21.5]
Random effects model - 7.3 [3.8; 13.5]

Heterogeneity:I” = 39%, 2 = 4.89 (P = 0.18) I | I | I [
0 20 40 60 80 100
Incidence of Radionecrosis (%)

Wald-Type Test : P =.003

Lehrer, 2019



SRS/ASRT <2 cm
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fSRT evtl. auch bei kleineren Metastasen uberlegen
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PostOp Trials

— WBRT
—— SRS

Overall survival (%)

HR 1:07 (95% C1 0-76-1-5); p=0-703
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ISRS Empfehlung — postOp
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Fraktionierte Therapien bei Patienten mit groBen Resektionshohlen (2,5 — 3 cm) bessere
lokale Kontrolle als SRS
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Zusammenfassung

<2cm 2-3cm 3—-4cm
Primar SRS (SFED = 20 Gy) fSRT fSRT
PostOp SRS (SFED 18 — 20 Gy) fSRT fSRT
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