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MIMTiHA dose-volume constraint (DVC)

®  M3ANYINMINDNN (Clinical study)
MIANNUA dose volume constraint ADANDILATAIUANDY HINNAITHUIIN TD 5/5 FI51891U
' 1w -4 o o
Tag Emami™ w131 D100%, D66% Lag D33% YoIauauniiy 45, 50 uag 60 1158 muddy luvae
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® Eye & Optic tract
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® Middle and inner Ear
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® Pituitary gland
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4 T 1 o
M3an 1 LAAINITHUUINGY malignant glioma AWNITNGINTL LSAAY recursive partitioning analysis

Class Characteristic MST (sﬁeu) 2Yr survival (%)
I - AAF, age <50 yr, normal mental status 58.6 76
I - AAF, age 250 yr, KPS 70-100, >3 mo time to first 374 68
symptom
111 - AAF, age <50 yr, abnormal mental status 17.9 35

- GBM, age <50 yr, KPS 90-100

v - AAF, age 250 yr, < 3 mo time to first symptom 11.1 15
- GBM, age <50 yr, KPS <90
- GBM, KPS 70-100, = partial resection, “work”

neurologic functional status

v - GBM, age =50 yr, KPS 70-100, = partial resection, 8.9 6
“home” or “hospital” neurologic functional status
- GBM, age =50 yr, KPS 70-100, biopsy only,
received > 54.4 Gy

- GBM, age >50 yr, KPS < 70, normal mental status

VI - GBM, age =50 yr, KPS 70-100, biopsy only, 4.6 4
received <54.5 Gy

- GBM, age >50 yr, KPS <70, abnormal mental status

Note MST-median survival time, AAF—astrocytoma with atypical or anaplastic feature
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M13190 2 !.Lﬁ'ﬂﬂllﬁﬂjluﬂ'lﬁﬁ’E]WIf’JG]GlUE{J'lI’JEJ glioblastoma “INhlﬂ5TJﬂ'lﬁﬁﬂ‘kl'lﬂ?ﬂﬁ\?ﬁﬁﬂ']&l']ﬁ]ﬂﬂﬂﬂ']

v

T™Z ulSeuiieusznnagileniivag 158 methylated MGMT promoter””

o aa A
FUFIUNITTOATIN (ou)

[ [

F9@5nm F9@5PM1T WA TMZ

Methylated MGMT promoter 15.3 21.7

Unmethylated MGMT promoter 11.8 12.7
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(39)

Goal IMRT 3DCRT
(Simultamous Integrated Boost, SIB)
GTV definition Post-op gadolinium-enhanced T1W MRI
GTV dose 70 Gy (2.12 Gy/Fx) 60 Gy (2 Gy/Fx)
Median GTV volume 39 cc 39 cc
PTV definition GTV (or tumor bed)+ 2.5 cm margin | GTV (or tumor bed)+ 2.5 cm margin
PTV dose 59.4 Gy (1.8 Gy/Fx) 59.4 Gy (1.8 Gy/Fx)
Median PTV volume 397 cc 397 cc
Result
GTV D Max
D Mean 71.4 Gy 64.2 Gy
D Minimum 68.5 Gy 62.5 Gy
PTV D Max 62.1 Gy 59.9 Gy
D Mean 71.4 Gy 64.1 Gy
D Minimum 64 Gy 62 Gy
V95 48.3 Gy 51.6 Gy
Brain stem D Max 98% 97%
Chiasm D Max 58 Gy 59 Gy
Optic nerve D Max 43 Gy 49 Gy
Retina D Max 23 Gy 24 Gy
Lens D Max 18 Gy 17 Gy
Brain D Mean 2.9 Gy 3.1Gy
27 Gy 32 Gy

Note D Max - average maximum dose

D Max - average mean dose

D Min - average minimum dose

V95 - volume that received = 95% of prescribed dose




M99 4 uaasmslSeufsudSnasdluns@ny1vod Thilman'™”

15

Goal

IMRT

3D CRT

PTV-HR definition
PTV-HR dose
PTV-LR definition
PTV-HR dose
Result
PTV-HR V95%
PTV-HR CI
PTV-LR V107%
V95%

Brain V50 Gy

Gadolinium enhanced T1 W MRI+1 mm margin

75 Gy
edema in T2 WI + 1.5 cm margin

60 Gy

87.5%
0.85
13.9%
88.4%
33 cc

75Gy

60 Gy

93.7%
0.69
30.9%
75.3%

60 cc

Note V95% - volume that received = 95% of prescribed dose

V107% - volume that received = 107% of prescribed dose

V50Gy - volume that received = 50 Gy

CI - conformity index
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M990 5 uaaamMsnizaedsinasidlunmsd@nE1ved Khoo

IMRT 3D CRT

(peacock system)

CTV definition - Contrast-enhanced CT volume

- For nonenhancing tumor : abnormality+5-10 mm margin

PTV definition CTV+10 mm margin

PTV D Max 103.3 £ 0.5% 103.2 £ 1.4%
D Min 91.3+1.4% 89.5 X 1.5%
D Max-D min* 121 £ 1.7% 13.9 £ 1.3%

Note: D Max-Dmin - UNUA1 homogeneity vosilsumsidae PTV



519N 6 UAAINTMHUAYDUVALAZUS U ITVDY GTV Lag PTVGl‘Llﬂﬁﬁﬂ‘H'lsU@Q Chan(9)

Definitions Dose

GTV

PTV1
PTV2
PTV3

Post-op gadolinium-enhanced T1W MRI
GTV + 0.5 cm margin 90 Gy
GTV + 1.5 cm margin 60 Gy

GTV + 2.5 cm margin 45 Gy

17
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M3 7 uaasmssvuaveuaLazlsinus @@ PTV 1ag OAR Post-op JUM3ANEI1UDY Suzuki™’

Definitions Dose

GTV Post-op contrast enhanced CT volume R

preoperative volume

CTV GTV + 2 cm margintlfig extend 99991 edema
PTV-G GTV + 0.5 cm margin 70 Gy/28 Fx
D5% <77 Gy
PTV-C CTV + 0.5 cm margin 56 Gy/28 Fx
PTV-A PTV-C aUf18 PTV-G D5% <70 Gy
PTV D95% = prescribed dose
Brain D Max 54 Gy
D 33% 45 Gy
D 66% 40 Gy
Brain stem D Max 54 Gy
D 33% 42 Gy
D 66% 38 Gy
Optic nerve D Max 40 Gy
Lens D Max 6 Gy
Pituitary D Max 30 Gy

Note: D5% - Dose to 5% of volume

D Max — maximum dose at each volume
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Definitions Dose

GTV Post-op contrast enhanced TIW-MRT 60 Gy/20 Fx
D 95%* = 58.5 Gy
PTV GTV + 1.5 cm margin 40 Gy/ 20 Fx

D 95% =43.8 Gy

*D 95% -Jsmasidnaseunguilsnnsediatios 95% ¥ee GTV 130 PTV
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(46)

Definitions Dose
GTV Pre-op enhancing primary 50 Gy/10 Fx
Post-op residual tumor of surgical cavity
CTV Surrounding edema 30 Gy/10 Fx
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Author Parameter Limit

Chan D Max 58 Gy

Suzuki ! D Max 54 Gy

D 33% 42 Gy

D 66% 38 Gy

Emami D100% 50 Gy

D 66% 53 Gy

D 33% 60 Gy

RTOG 0420 D Max 60 Gy
RTOG 0424 7 D Max 56.7 Gy

RTOG 0211 ¥ D Max 60 Gy

RTOG br0131 *” D Max 60 Gy

RTOG 98-13 Y D Max 60 Gy

21
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Parameter Limit

Chan D Mean 27 Gy
Thilman “” V50 Gy 33 cc
Suzuki ! D Max 54 Gy
D 33% 45 Gy

D 66% 40 Gy

Emami *” D100% 45 Gy
D 66% 50 Gy

D 33% 60 Gy

RTOG 0424 “” contralateral brain D Max 36 Gy
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retinopathy L1 4AMINATANTRI85 9T IuMIANBI1UES Monroe ™

Pnasianeve 1IN Fractionation
dszannm (D25%) Once-daily Twice daily
>30 Gy 0/24 (0%) 0/14 (0%) 0/10 (0%)
30-39.99 Gy 0/31 (0%) 0/21 (0%) 0/10 (0%)
40-49.99 Gy 3/17 (18%) 3/16 (19%) 0/1 (0%)
50-59.99 Gy 2/31 (6%) 2/13 (15%) 0/18 (0%)
60-69.99 Gy 15/53 (28%) 12/31 (39%) 3/22 (14%)
> 70 Gy 10/30 (33%) 6/13 (46%) 4/17 (24%)
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Parameter Limit
Emami " D100% 50 Gy
RTOG 0420 *” Dmax 54 Gy
RTOG 0211 Dmax 60 Gy
RTOG br0131 *” Dmax 60 Gy
RTOG 98-13 Dmax 54 Gy
RTOG 98-03 " Dmax 55 Gy
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Parameter Limit
Emami D100% 45 Gy
RTOG 0420 *” Dmax 50 Gy
RTOG 0424 " D15% (one eye) 10 Gy
RTOG 0211 Dmax 50 Gy
RTOG br0131 *” Dmax 50 Gy
RTOG 98-13 Dmax 50 Gy
RTOG 98-03 7 Dmax 55 Gy

25
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038172 Parameter Limit

Brain stem D Max 60 Gy
Brain D 33% 60 Gy
Optic nerve, chiasm D Max 54 Gy
Retina D Max 50 Gy
Middle ear D Max 55 Gy
Cochlear D Max 50 Gy
D Mean 40 Gy

Scalp D Max 45 Gy
Pituitary gland D Max 45 Gy

D Mean 35 Gy
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