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C DARERER (X Unspecified Tissue. Body. Patient. External &£ E£RIFUENEHD
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Constrained Optimization

Monaco Tl&. JJLI > REREFIC Constrained Optimization BANEWLVSNTWET . ED
AEETEEE CH. - -—MMEELIZURTNEEE (OAR) 25 —5'y MM T DIER (1R
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BHBRNADEBEEIOAR T 720232 DINSGA—FZE/EITDIETIBELFIN,.
Monaco (FEDTR ST 7 >0 3> MI—5'v hMADIREZHIFIL TLWDhZERLTL
NFEI. Lo T HEEIC.OAR \DIREZ Z# U T Target NDIREZIBR T DD T(F2 <.
Monaco WSDIERZESE(CH—T Y MMIHWIZMNITTWS IR NI 7202 3> DINS

A—LZRHELET.

RECRFDBEIRMIEOR T 7 > 02 3 > THENE I,

15 Order Constraints? (&)
e Ve DAY el OF= S I

Serial

Parallel

Quadratic Overdose
Maximum Dose

Overdose DVH

2" Order Constraints® (##9)
1%t Order Constraints &z UfCiREE T, T —I)LE®BZED
EUFET,

Quadratic Underdose
Underdose DVH

1%t Order Objectives* (EIE)
1%t & 2™ Constraints Z&&/z UIcREE T, ST —)LEER L K
S5EUET,

Target EUD
Target Penalty

2"Y Order Objectives (EIE)
1% Order Objectives WYG/lzsNzlaT. BE. 1% Order
Constraints (CRD. BE LEDIEFCTRE{LEEDHET,

“Multi Criterial"d®A >
aA>HhONDIRNIT 7

023>

Constrained Optimization 1>t~ h&., —flZBWTEHBALET,

2 Dose limiting constraints (DLC) & EMEENET
3 Dose increasing constraints (DIC) & EMENET .
* Dose increasing objectives (DIO) & EMEFINET
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(RF—= 1]
AF—= 1 O5tE%. [IMRT Constraints — Constrained|DEE C. Weight & Relative
Impact DBEWIRX NI 72023 >R UET. AT7—T 1 DEET. Weight 'K
FT1[CRBLIIC, BUT, 2B ECRERBRWVWKSICRBLET ., TSI D2 LICKD. R
F—= 2 TARICETEMNFENEE Ao

IMRT Constraints
4 § | Pareto Constrained | IMRT Parameters
Struckure Cost Function Enabled  Status Marwal ‘Weight Reference Dose (Gy)  Multicriterial Isoconstraint Goeffect Relative Impaa
E PThnx = | Target Penalty 2l on ] 1.00 Fz.000 71,420
Quadratic Overdose ] on [ 0.02 73.000 1.200 0.525
O] GTyndiL) ~ | Target Penalty 5] an =] 1.00 £5.000 68.835
Guadratic Overdose 2l on & 0.01 69,000 1.500 1,364
1| &T¥nd{R) ~ | Targst Penalty [ on ] 1.00 £3.000 &6.631
Quadratic Overdose [ on =] 0.0l 69,000 1.600 1.428
= | PTY1 = | Target Penalty ] on & 1,00 60,000 60,401
Quadratic Overdose ] on [ 3.26 £1.000 §.000 7.868 4+
E PTY2 = | Target Penalty il on | 1.00 54.000 55,169
Guadratic Overdose 2l on & 0.01 55,000 9,500 7817
[ [ @R Brain Skem -~ | Serial 7] on [ 4,45 7 40,000 30,964 -
O |PRY-BS - | serial E on ] 0.01 [&] 50.000 44.564
Mazximum Dose 2l on & 0.09 60,000 61,791 ++
C|oR Spinal Cord ~ | Serial [ an = 0,01 [&] 35,000 20,649
Ii PRY-SC - | serial E on ] 0.01 [&] 42.000 36.914
Mazximum Dose [l on ] 0.10 54,000 54,414 ++
[]|OR TP Lobe-L ~ | Maximum Dose ] an [ 0.0t 61,000 61,336
Serial [ on =] 0.01 [=] 30.000 28,919
I | R TP Lobe-F. = | Mazimum Dose [Ed an [ 0.31 61.000 61025 ++
Serial ] an [ 0.0t ] 30,000 26.467
[]|OR OP Merve-l = | Serial ] on =] 0.80 (=] 50.000 49,983 +++
[]|OR OF Nerve-R. ~ | Serial E on [ 9,39 & 50.000 49,929 ++
]|k Parctid-R - | Serial ] on [ 7.48 (& 35,000 32,701 4+
[ | O Paratid-L ~ | Serial =l on =] 226 =l 35.000 31.521 4+
[ | Bady + | Guadratic overdose [l on (] 0.01 54.000 (& 1.200 1.128
Quadratic Overdose [ on =] 0.02 40,000 =] 1.500 1.214
GQuadratic Overdose E2 on =] 0.19 30.000 =] 2.400 2.389 ++
Mazximum Dose [E3] on =] 5.14t F7.000 76.725 ++++él

Isoconstraint (1 —H—M8TE UIeEE. Isoeffect (FETEFERERDET, Weight /
Isoconstraint / Relative Impact ZHEER LI SRR ZESDHE T,
A= 10:tBHBRICERELES. RT—2 2 D5tEICEDFT,

(RF7—= 2]
ATF—= 2 DTEH#ER ([DVH Statistics]) Z#ERLUET. I TlEk. PTVnx MEELTE
BMELDENMDEELFET,

Statistics | Display |
Structure Volure (em*)  Min. Dose (Gy)  Max, Dose (... MeanDose(... Co.. ¥ol.. ¥.. HotRef.(Gy) WYolume ={c... Volume =(%) % in Yolume
el

P 229,497 53.877 77383 71,107 70.000 193,732 I 84,42 100.00
aTvndiL) 7.020 64,669 73.746 70.017 68.000 6.776 96,52 100,00
GTvnd(R) 15.186 686,010 74.419 70432 b8.000 18.063 99,32 100,00
PTY1 405,951 48,355 77383 69,584 60.000 400,138 95,56 100.00
PTVZ 1025.391 31,697 77.383 65,782 54.000 1006,238 93,13 100,00

O Gemic o S 2an 11 =21 = 0 Eng 54000 O0en 01 1onon

Z CZ . "Constrained Optimization”®d>tF hEBOWHLEFL L D,
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IMRT Caonstraints

4 | Pareto Constrained | IMRT Parameters
Structure Cost Function Enabled  Status Manual Weight Reference Dose (Gy)  Multicriterial Isoconstraint  Isoeffect  Relative Impact
PTHniz + | Target Penalty ¥ on & 1.00 72,000 65.276 | < |

Quadratic Overdoze Fl_lon il 0.02 73,000 1.200 0.238
GTYndL) = | Target Penalty E on ] 1.00 68,000 67.379

Quadratic Overdose %] on [&] 1.84 £9.000 1.500 1.465 +++
GT¥nd(R) = | Target Penalty ] on B 1.00 63000 67764

Quadratic Overdose E3] on =] 0.71 £9.000 1.600 1.545 ++
PT4¥1 ~ | Targst Penaly ¥] on ] 1.00 60,000 57.715

Quadratic Overdose ] on B 1.43 1,000 5,000 7.194 T+
PTY2 ~ | Target Penaly [¥] on =] 1.00 54.000 51.426

Guadratic Overdose ] on ] 1.33 55.000 9,500 9.197 T+
OR Brain Stem ~ [ Serial EEEED = 3264 T 0000 B0.502 it
PRY-BS = | Serial ¥ on =] 0.01 =] 50,000 43.252

Mazimum Dose [ on [l 0.01 60,000 59.010

RS PTVNnx D Isoeffect H' Isoconstraint &K DKWL EHVah D ZF 9, (DVH Statistics
TRIEFERERL) D5 —Tw MIBEUCEME (Isoconstraint) EXZRATeEEE R
TWRWKDSTY ., Weight & Relative Impact HEHEEAMENT T,

FEMNS. DYy M ENENICHEZSI TN EMNDMDFET,

—75. FEIT(E OR Brain Stem @ Weight & Relative Impact AAIEE (CE VL &IC&RAF<

MEBWET, Ml OR Brain Stem H' PTVNXx ADIFEZHIRL TR EZIFRLT
WEJ., BRKRTHBDE. OROP Nerve & OR Parotid, Body B5(CIANDET,

IMRT Constraints
4 | Pareto Constrained | IMRT Parameters
Structure Cost Function Enabled  Status Manual Wigight Reference Dose (Gy)  Multicriterial  Isoconstraint  Isoeffect  Relative Impact
[ ]PTvnx - | Target Penalty 2 on & 1.00 72,000 65.276
Quadratic Overdose ¥ on =] 0.0z 73.000 1.200 0,233
0| GTvndiL) + | Target Penalty @ |on & 1.00 65,000 67.379
Quadratic Overdose ¥ on =] 1.84 63,000 1.500 1.465 +++
]| GTvndiR) + | Target Penalty @ |on & 1.00 65,000 67,754
Quadratic Overdose ¥ on =] 0.71 63,000 1.600 1.545 ++
| FTL + | Target Penalty @ |on & 1.00 60,000 57,715
Quadratic Overdose ¥ on =] 143 61,000 8.000 7.194 ++
W FT2 + | Target Penalty @ |on & 1.00 54000 sl42
it 4 = = i EEo00 S.Eon R
]| OR. Brain Stem - | Serial on ] 32.64 ] 40.000 39.802 +H+ l
TR o o = ToT - T
il Maszimum Dose EIED [&] 001 60.000[  53.010
]| OR. Spinal Cord | serial @  [on & 0.01 @] 35000 53231
|§PRV-SC « | serial ¥ |on & 0.0l @] 4z.000| 37288
Maximum Dose [¥] on &) 0.11 54.000 54.034 +
][ OR. TP Lobe-L = | Masimum Dose #  [eon & 0.32 61000 61561 +
Serial ERRES & 3.09 @] 30.000 30,154 Tt
|E OR. TF Lobe-R. = | Maimum Dose ¥ |en & z.03 61000 61688 T+t
- = — ! = 2
]| OR. OP Merve L - | serial #  |on [&] .06 @] 50.000(  50.053 T+t
]| OR. OF Nerve-R BET # |on & 16,97 7 50,000 49,801 T
(]| OR. Parotid R - | serial @ |on & 228,01 & E00|  3mon e
[ OR. Paratid-L ~ | Serial ¥ On &) 7748 =] 35.000 35.518 +H++
[ | Body = | Quadratic Overdose 3] On [ 45.60 54.000 [ 1.200 1.220 4+
Quadratic Overdose ® |on & 0,08 40.000 T 1,500 1,266 T
Quadratic Overdose ¥ on =] 11.96 30,000 [l 2.400 2,281 +++
Maximum Dase ® |on & 79,90 77,000 77.027 Tt

COBIT(E R DED OAR ZAFH(CEB T -5y MDIREZRE TETDINHAFET .
Body @ Quadratic Overdose (Weight=45.60) ZRTHFEUL LD, COARANIT 70
= 3>(3% Body DFFEZFIFLTHED. PTVNx [CHHEL TS, PTVNx (CE< &
TV ENFRITEFET,
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Tl(X. RMS Dose Excess #&TEDTHEL L S,

IMRT Constraints
bl afhigigyConstrained | NEECHRREISE
Structure Cost Function Enabled Status Manual Weight Reference Dose (Gy)  Multicriterial ~ Isoconstraint  Isoeffect Relative Impact
PTVnx - - =~ Ton (@] .276
; el | lon a_|f drati . 0.238
E@ Quadratic Overdose XN T @ O == —
Required Parameters on [a] Required Parameters 1.465 +++
on ] 7,784
Maximum Dose (Gy): | on & Maximum Dose (Gy): | 54.000 1545 +*
on [&] 7.715
7,194 fn
‘ RMS Dose Excess (Gy): 1.200 RMS Dose Excess (Gy): 1.300] e
on B 9.197 ++
Optional Physical Parameters > &l Optional Physical Parameters E =
Shrink Margin (cm): 0.00 o r strinkMargin cm): [ 000 20
on B 7.208
Optimize over all voxels in volume: [~ on @ Optimize over all voxels in volume: [ Fe.o3 ¥
on [&] 1.561 ++
Multicriterial: [ on ] Multicriterial: [ b0.154 e
on &] 1,686 e
on [&] 18,619
[ ok ] [ cancel | on @] [ o ] [ cancel | foos3 +r
on ] 801 +++
- on ' __%B e
Serat - o — 77:481 - 3500035518 .
= | Quadratic Overdose 53] on ] 45.60 54.000 ] 1.200 1.220 ey
Quadratic Overdase @ |on &] X 40.000 1,500 1.266 +
Quadratic Overdase [E] on B 11.96 30.000 [&] 2.400 2.281 ey
Maximum Dese ®_|on ] 79.50 77.000|  77.027 it
Statistics | Display |
Structure Wolume {cm?)  Min, Dose (Gy) Max.Dose (... MeanDose(... Co... Wol... V.. HotRef. (Gy) Volume >(c... Volume >(%) % in Volume
PT¥nx 229.497 54.816 77.784 71.806 %WW 10p.00
GTVnd(L) 7.020 65.899 74.546 69.994 68.000 ©.792 56,75 100.00
GTYnd(R) 18.186 65.215 73.970 70.460 68.000 18.056 99.29 100.00
PTV1 405.981 48.671 77.784 70.309 60.000 401.495 98.90 100.00
PTvZ 1025.391 31.435 77.784 66,411 54.000 1009.713 98.47 100.00
OR Brain Stem 35.280 11.251 58.601 29.529 54.000 0.079 0.22 100.00
PRY-BS 42.987 11.068 64.186 30.719 60.000 0.049 0.11 100.00
OR Spinal Cord 15.306 7.886 44.501 26,231 45.000 0.000 0.00 100.00
PRY-SC €5.874 2.384 56,361 27.240 54.000 0.004 0.01 100.00
OR TP Lobe-L 91.215 2.655 69.185 21.357 60.000 0.813 0.89 100.00
OR TP Lobe-R 105.831 1.448 75.877 24.477 60.000 8.606 8.13 100.00
OR OP Nerve-L 0.375 34.776 57.871 45.992 100.00
OR OP Nerve-R 0.411 41.087 58.004 49.050 100.00
OR Parotid-R 22.158 21.202 74.269 45.239 100.00
OR Parotid-L 25.128 17.968 70.519 40,541 100,00
Body(Unsp.Tiss.) 6306.819 0,094 72,817 20,248 99.72
- E— -
I’E:Bndy ~ | Quadratic Overdase [¥] on ] 285 54.000 ] 1.500 1.416 4+
Quadratic Overdoss #_ |on z roT s —— T
Quadratic Overdose ¥ On 20.86 30.000 =] 2.400 2.374 4+
Maximum Doss # |on ] 34.80 77.000] 77,085 preey

Body (54Gy) @ Weight & Relative Impact B FHYD. PTVnx ORENREZC EHV9D
MOFET, MMCRF<TEEUT. Body (30Gy) D Weight I ERA>TWWET ., Ko T,
RDFE LT Body (30Gy) D RMS Dose Excess ZiEHDCENEZSNET,

ZDE ST, Body DIREFREZ, FETETDINRAZ METTETEDFET,
“Constrained Optimization”dM4F# & LT, 1% Order Constraints B3I SNE Y.
CNZZFECES. Weight, Isoeffect. Relative Impact h'5 EDERD &= FAEE T REZ/RD
MMERLUET,
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Voxels and Structure Layering

Monaco (FIRT )R- DEFEETERE C 9. /NIl E(E Calculation Properties M
Grid Spacing TIEE SN YA XDIIAERT, P4V HF—HSRETEDORRERD
AIEICILND ET, Grid Spacing HNVINEIFNUE, RTTZILDOEMEZ F T,

Monaco T(IETEF(CEmEPC & TERL, RIS ETEEZ=T> bO—-JILUET ., £o
T. —MENICEDOND"Y Z—"OWMIBNARE(CIRD, B(C, AESNTLREDHhDRIT
ILR—=ZDY —)LH TR ICERARBHRERENIC T s —R/I\vwOLTINZET,

AKX (Grid Type : Variation) DfI T (3. 48528 (C Quadratic
Overdose DFIFINEN D TOWE T HEBTRREINTLD
Rt < Quadratic Overdose BN\ TWB T &%
RUFET (& (68) - F (8)). LT COFIHIZDPD
HdE. BELIED TLIER(THRENTRN TVEET,

EDERIBH, EDRTTILEFETINE. SOF IS RAFTALATRELET, [IMRT
Constraints]DEIHE C_L(CH2EmEB (Structure) MMEXRHIICRIILZPIBELEY,

IMRT Constraints
4 & | Fareto Constrained | IMRT Parameters

o1V Strudhure Cost Function Ensbied
[PTn = | Target Penaky [ ™

1.PTVH'Rectumd= D LBy , Quedstic g |
=] G = | Target Penaky |
—_ Queack atic Crverdoss L
lcHBBE Olcrvar <ot rensty I
Cusdratic Cverdose 7
Rectum @ Fr - Yaoe(P:\aR:" |
| | Quacratic Crverdose v
RS « | Target Penaky [
PTV ) PTV Quedkic Ovendose |7
2. Rectum APTV 2a. Rectum @ Ejcanmnssn - | s e
@[rrv-65 - | Sesial |
W ] H Madmum Dose
O FEBRICHD optimized over TR B
N | CIEIES | serial
2a all voxels"Z=ON i Masiman Do
= Rectum 00 TPLebed « | Masimum Dose

[cureEs

Rectum
3. PTV2H'PTV1 KD
LERICHDES

Structure DS >F > T2 X5 AIIRTRILOFBEEDEFLIBAI CTH D . RBE{biFOE IR
fITEFBDFEA.

alalalalalalalalalalalalalalalalalalalalalalalalalalalal v
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2a (& Rectum (C Optimize over all voxels DF T W IMNDWVWTWBREDFICIRDET, B
122 TVBRRIEKICH LT PTV & Rectum OMADIRX NI 7 >0 3 > HERSNEIH
1st Order Constraints DX b I 7 >0 3 > %A L TL\S Rectum HE@ L KF (C (32
FKENFT,

H/RDMENHDIHZE(CH T, Structure DEFIEALEZ D DRESTZEWDIL—ILIEDH
DFEBA. ERD 1. 2. EULK([F2a ZBIRLIBEE. IR NI 72023205 A~
HIENENDT—ATENDZET ., [IMRT Constraints-Constrained |DIEE® Weight
1o Relative Impact IS5 TE LU TWVWBR/INSA—INZHTHIMIHTEZTET,

Monaco (FZFMT—#F2 (Equivalent Uniform Dose ~ EUD) ZFU\T. FEN5X DHH
BADBRBENRZEZERUF I . HENRIIEAEG—1REZ. BIURSHRENFHINRZ

SR 31— T1MRECUIEEDN EUD TY, Mg I—7128R&E A, ©UL(E B 2% 15
a. £55%, AU EUD (LI EEEERXBNFI . Monaco (&, Isoconstraint Z18E

U7z EUD. Isoeffect Z5tH L/ EUD & U CERRUZFE T,

BEHROEMFHNR (EBIEZR) (2 DF1THHDFET.

Serial OAR : [HZsDEDRIFBTEHERARE (BLUL(EZNUL) Z2RITTTHS. lHes
DHEEERD (B . Fal)
Fr—>hiREUVTR<AWLSNET, FT—AMINes. FI—
S EUTOHEEZRRNE T,

Parallel OAR : flizsD4FEDMKIE (B UL IFENEL) MIEDREZZTTTIHA. |l
BOMEEZ RS, BUL I DR E—AMEEZR>TE. E5—7A
THEEZWS (Bl : i - Bhid)
O—-THtiE L TR<KAVSNET . fhi¥AENnTE, O-J&U
THEET DT ENEIRET T,

AR RIT 72202320 Serial & Parallel (& LD 2 DD 1 T DiEEsDRH7ZE R —X(C
LTHED. EUD DtERHFEIATICIDRIEDFET,
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fFasDFA TH AR NI 72023 (CEFEITDENDTETEBHDEFRE AL, Serial OAR
DEBOEIFEE%R Serial T, A& R% Parallel T, EWSKSICEHADIR NI 72D
SO HEFRIBDCENTEFET,

PR T Serial & Parallel X I 7 >0 3> Of5%=5BBLET,

Serial : FAREZBR VKL D(CO> bO-ILL. BREZELEITLOCHRENELET.

Monaco (ZE#F) &M TPS (554F) DLbE:

Monaco - Solid Line

Other Anonymous TPS - Dashed Line

Serial X RI7>023> WHEHREEZBZIAATVNIORDMNDET, -4 D
BEEIKREKZREUTY, Isoconstraint / Isoeffect (& EUD ZxUZE I,

Parallel : FEDFBEADIFEE > O—ILU. —5v MEERO>TUE D TUL\D5EE
[CIEHREZTEIBLDICHEBEIEUETD,

Monaco (SE48) EMBTPS (5afR) DLEER

Other Anonymous TPS - Dashed Line

Monaco - Solid Line

BAOFEZE2AN(CTO> bO—)L. 99— MMOEESE > bO—J)LTETVET,
Isoconstraint / Isoeffect (FFiEERUE T .

10

Restricted Information and Basic Personal Data
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AANI 720532
HECTECEONZ IR NI 703> B BNALET,

Serial

Serial T:¥E 9 3 EUD (IRABEZTDEDTIEIHDELBA’. BE TS EUD (FFI2MAA
DAFEMREIRDFT, LUTFIE. EUD ZFIFET&ICLD DVH ADEEERRLUTVE
¥, EUD ZFIFNIE. BAREETHADET.

Serial 5 100 v T T - T —
Required Parameters 90
Equivalent Uniform Dose (Gy): | 80 PTV 70 Gy
Power Law Exponent:
— 70t
Optional Physical Parameters o\0
2 60
Shrink Margin (cm): 0.00 )
g 50
Optimize over all voxels in volume:
o o 407t
Multicriterial: || > <
30 B ///
Lo ] [ coxe | o0 A7 |
/’ \&
10 B 5 : ¥ 4
// A
0 Z1 1 1 N 1 1

010 20 30/ 40 5060 70 80
Dose[Gy]

EUD 32 Gy EUD 36 Gy EUD 40 Gy

(k = 12 for this example)  Slide information courtesy of M. Alber -2006

> EUD (FHB I IRAREL D BEDCHET IHENHDET.

11
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EUD=4000 cGy

Total Volume DVH

Serial
Requred Parameters

Equivalent Uniform Dose (cGy):

Power Law Exponent :

Optionsl Physical Parameters

Shrink Margin (cm):

Optimize over all voxels in volume:

Volume (%)

Muticriterial

Cancel

)

S S S e e e ————+ A——————+ ‘ A——————+
1000 3000 4000
Dose (cGy)

EUD=3500 cGy

Total Volume DVH

Senal
Required Parameters

Equivalent Unform Dose (cGy):
Power Law Exponent

Opticnal Physical Parameters
Shrink Margin (cm)

Optimize over all voxels in volume:

Mukticriterial:

4000 5000
Dose (cGy)

EUD Z FIFeC&lCLD. BIRENTA>TVNDTEMDMDFET.

12
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YNNI 7> 023>

(Maximum Dose)

EUDR—XOOAR NI 7>023>
(Serial)

»
Maximum Dose Cost Function

(Control only a single point on DVH)

Volume

Spinal Cord < 45 Gy

|

45Gy dose

EUD-based Serial Cost Function

(Control many points on DVH, emphasis on high doses)

Volume
'Y
L4

Spinal Cord
EUD < 35 Gy

[
Ld

dose

MBI NI 72023204 A=H
FRICRENTVET . BHD [RXIRE
=45Gy] THDELERZHELUTULET,
E#kDIE’R(E Monaco TES5 XD Z M
PELR

EUD R—2X® Serial AR RIT 72033

DA RA=TH ERITTRENTWVWE T, BRED
[EUD=35Gy] THd&EignatLTVE

ER

W)X EUD ZEIRI D EICKD . \mAMR

EDHIR5T | SREFNDREZEEEE

ER

FED DVH [CRUERENEH K EFTHE" A A—"TITH, RTTILR—-ZADWY—)L
(Variation) Z{E> &, SHEFICCOBBEHERIT D ENEEET,

RO (EUL(E DVH DXED) O

PIRBES>B>TFSBEZK(CIRDICDONT.
ORI 7202 3> D&M< IR
DTVWBRTEZRLUTWVWETY, BEiRE
PTV W&E72> TWWBRIILICEFOX
NDJ7>o> 3>l RoeILH

EUD = 76 Gy

Volume

+*¢ll

Dose 76

v

No penalty area  High penalty area

¢ Zoiga. BREOIR NI 7 >33 >0 Optimize over all voxels in volume [CFT

YIRADTVET,

13
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PTV DSEENDICDNORA NI 72023 OIRMNEGEIRD TWLET,
DVH R#4k(E. Power Low Exponent’ (PLE) {#>Cd> bO—JLULET,
AP TEDEMEE 1~20 TY, PLE DEIEDHIRZUATDFT—TILICEESHFE U,

PLE O#E PUES

PLE=1.0

EUD WHIFHRE(CIRD R DIBREEIES
UESC
fEgs\DOFFREZ 1> bO—ILUTZWNE
&ld. EUE=FFRE8. PLE=1.0 (CLFT,

PLE=10.0 o
MENSVVRIGERSHIENHE T, .

PLE=20.0
YRR NI 7>2>3> (Maximum
Dose) DESRMWREZEIESULET,

7K’ value EBMEENET,

14
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BIE(C PLE=1.0 Dfl (EA3) ZRULFELEH. BtRDY
—J)LEEDT. PLE=1.0 [CRELEBAZRTHELL
S, AREMEEDOHTIN, ANSTF v — (983
WTWBDHDINDET, BERROBIESHRL. AR5
Fr—ARITEBLHDFEE A

EROERG PLE ZE<EHELLHITYT. miREacI>
FO—ILLELS EL. =5y MMTAEVWRIEILICE
ARSI 720232 MERALET.

RAREE UL FFHREFENTINLPLE=12~14 £ PLE=1 ZfES Z LICKDEKRTE
F9,

8 WIBOBORIILIEIRI TN TENEISN, EEEE U T HBESNIEShBEHEINE
9o AT 72023V EEDEEENR—R(COARA NI 72023 >HgEOMRIE)ILIC
BRINZET.

15
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Parallel

Parallel T(&. Reference Dose’& Mean Organ Damage®Z48ELET .

Power La

Optional Physical Par.

Parallel @
Required Parameters
Reference Dose {Gy): 30,000
Mean Organ Damage (%) 50.00

Shrink, Margin {crm): 0.00

Optimize over all voxels in volume:  []

v Exponent: |

ameters

Mulkicriterial: [

[0].4

] [ Cancel ]

YR IR NI 7> 023>

EUDAR—=XDIOXR ST 7> 3> (Parallel)

4 DVH Cost Function

(Physical-Control only a single point on DVH)

Volume

50% of Parotid < 30Gy

50 %

1Y

30 Gy dose

4 EUD-baesd parallel Cost Function

(Control many points on DVH, emphasis on mean dose)

4
|

30 Gy dose

Volume

YIBENIR NI 72 0232DA A=
M ERCZRENTULE T, DVH LDIETE
Uiz 1 moH > bO—JLULET,

EUDNR—X®DParallel X NI 7>0>3>0D
AA=—H ER(CTRENTULE Y, DVH DILES
Hz31> ~O—J)LUET,

° EUD ZRUZET,
10 fEesOMAE (CSZPEH B I IE R ) C—

T hTEELET.

16
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Reference Dose & Mean Organ Damage dDAtl(C. Power Law Exponent TIX KT 7
023> 0fAR (ERIOKEHIDERSE) ZAEUFE I, PLE (C(X0.1 BT 1.0~4.0 ZA
HTEFET,

PLE D#UiE &R (Reference Dose = 30 Gy, Mean
Organ Damage = 50%MDIHE)

h

PLE=1.0
EUD MEEREBICIRD L DR ZEES
big—o

Volume o

v

30 Gy dose

PLE=2.0

Volume

$87E L7z Reference Dose / Mean Organ
Damage DR > b &7 DR > hDFI#E
(EfRE LEiRE) (CBERASNEI, 5—7T
(&7 <. Reference Dose / Mean Organ
Damage OM-1 > bZzFLCIR NI 7>
o2 a i@ </ERALET, 30 Gy dose

50 %

A 4

PLE=4.0

Volume .

$87E LTz Reference Dose / Mean Organ

Damage D1 > NI <ERESN. i
NIRRT 7202 3> EERONREZES

5 UEd,

50 %

v

30 Gy dose

Parallel Z{EA T B (CHNT. =5 MNDHEZIBFETDINENGDFT,

17
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PLE 2R <EXTELTZ¥E. Reference Dose / Mean —~ )
Organ Damage D7R-1 > hORIEOIREME 72D & N -
9., ARTRLUTULDED, PLEZESUzC&EICK 5% -
D, SHNCTRENES. F—4"y MDD/ Ly SITH
NPT <IRDET, 306y

v

Reference Dose =3500 cGy. Mean Organ Damage=40%. PLE=4.0

PLEZ Tz &(CKD. OARNDHIREBEFRLZDIN. F—5'v bDOH/\Ly ZHE
<ROYTVWBTENDINDET ., BREDMEKICEIRANT 72U 32 ERASNTL
FWNWET,

1 ZD8ZZ(F[IMRT Constraints - Constrained | DEE CERR 11D Weight 5L L (&
Relative Impact THERTE X9,

18
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PLE KLY Parallel (FEWLC <L EWSEIRZERFOMNE UNFEEAN DK S2EIED
REZVEEED V5, V10, V20 &bz UTEWFICHIRINTS ., —/AT. Y—5'v hERHET
BDETIRDES(C, 25 DVH LORFEDIRA > b (#RE - 4K18) =Gz LIcULMBEI(E, PLE
ZEVEIE (4.0, 3.9, 3.8) [CHEIDZLICELD. HHINERSNET,

BUF M oILR—RXWY—)L (Variation) Z{#>T. PLE OZE=BHRL UMD E
3_0

RIIL(E UL (E DVH DKRED) B ) Pekicei Bl o) (Ref. Dose = 40 Gy)
DENMRSESAL > ZFRICIR ‘[
BICONT, ARNITF7>0237
S DEENEIZOTVND L=
RUTWLWET, Optimize over all

volume

voxels in volume " FTwvo=n
TULWRWA., BERRE PTV AER High penalty area
DTWBANRTEILICIE. AT 72023 ERAESNTUVER A,

Serial & Parallel (& DVH OFZRZEDOEDZ > MO—)LULET, EF UL DVH OFZA %=
AA—20TC, ORI 7202320 EUD (BUL(FATE) & PLE ZEifEd B &ICK
DT, INsS(E XDV —)LICIRDET,

R(CH—=TY NMIBEATDIIRNI 720232 @BNMTULET, Y—5w MIIF EUD R—
REMEHNIRX NI 72023V ABSNTVEY,

19
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Target EUD'?

Target Penalty

EUDR—XORXNIF7>2023~>

YNNI NI 7> 023>

Cell Sensitivity Z@m< 923 &,
“Prescription” K DIELEREDAIE (/N <
1230, HF9 S 1st Order Constraints ®
FHCKDBRISELRWNGENSDDFET,

Target EUD
i
Required Parameters

Prescription {(cGy): 3600

Cell Sensitivity: 0.50

Optional Physical Parameters
Surface Margin: |

Optimize over all voxels in volume:

| Cancel

MBI NI 72023201z, IE8EL
7= Prescription & Minimum Volume (CHI#Y
D FET,

o]
Target Penalty - tﬂhj

Required Parameters

Prescription {cGy): 3600
Minimum Volume (%): 95.00

Optional Physical Parameters
Surface Margin: [V

Optimize aver all voxels in volume:

| —————

‘ Cancel

DVH (& Target EUD (CLEARTEABRCAD
x99,

A—5v h& OAR BEEHEL TLWDS K ST
— A TEFHEOHRNZOARXNT 72T
IDERFERFEA

g TILTEH—=GY ML TD
RAMRE (CHIFIN 2WES (B : SBRT) (&
WROIZIARANT 720232 TY,

—_~ .~

(S g

TS UNMEMIMEE. JER(CRIRNROR
J7>0>3>2T9,

Minimum Volume % Z EIF3Z &(CKD.
EIRDNENLHET .

Lo AR — (CBRET LTI & (S —(CBRET L

20
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Target EUD (CLERT. Target Penalty Z/EH I3 EDANLNTLL D,

Quadratic Overdose (& Maximum Dose & RMS!® Dose Excess T1> hO—JLUE T,
RMS Dose Excess (IREDHBTEELEZXI SNE T, RBLIFICHIEEOBRHEZRFICE
DEMNEEETT,

Quadratic Overdose ZEA L CTL\DF—5w Y 4 DRIV THEER SN TS &8
EFULFT. COBE. TNE

G ==

NoORIILN 70 Gy Reved Parametes

(asimum Dose)0.2,0, | T T

2,2Gy @<>TVFET, e i Pt 726y | 726y

RMS (&2.65 Gy (T2 .2 Gy | rosvaan e [ 009

(RMS Dose Excess)’&ﬁﬁi — j:ox:ls]in “°'|“'“°;CEI | RMSZ{—[:: 4 : 22 +2%) =1.65 Gy
TUWL\3A. Monaco ([FERD

RE{LZEDFT

BUF(&. Target Penalty D (E#R) & Quadratic Overdose ZHAUTEIBES (mfR) D
BLVZERUTULET, Quadratic Overdose iiEfREZ 1> FO—)LLTLBDMNIHND =
9. RMS [FTFRIOBVWEDHI—T U TWSHEIEOY X2 hO—/LIDEENHDE
9, (BLETEAA—TTY)

13 Root Mean Square (ZHRFHFSIR)

21
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TP99noQO

Treatment Unit not approved for Clinical use: Testing

=
[
o
E
2
G
>

4000

Dose (cGy)

HH72 RMS ZE3&TE L CTL\BMME. [IMRT Constraints - Constrained | DEIHECERREND
Weight £ U < (X Relative Impact THRTE XY,

Quadratic Overdose (35 —4"Y RDHIRS5T | BEENDFEL I MO—ILITDZENT
ZF9., %DNHD Shrink Margin Mi&> Quadratic Overdose ZFS Z &ICK D, #RER
THERCEDS ZENTEET,

3 D@ Quadratic Overdose ZfE > IZiZE DB ZERALET .

[ | patient Quadratic Overdose On 0.10 73.800 0.050 0.000 +++
Quadratic Overdose Ed Cn 0.10 54.000 0.100 0.050 +++
Quadratic Overdose Cn 0.10 36.000 0.100 0.050 +++

#1 BEORITILETICERAENTOWDIDRDMNDET . (F—5'Y hODIFET 73.8Gy
ADTAELWY)

e Maximum Dose=%4—4"v N2

e RMS Dose Excess (F/I\&E8HICT D,

e Shrink Margin= 10

22
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Required Parameters

Maximum Dose (Gy): 73.800]

RMS Dose Excess (Gy): 0.050

Optional Physical Parameters

Shrink Margin {cm): I 0.00

Optimize over all voxels in volume: [—]

Multicriterial: [

J [ Cancel ]

AX (% CF Occupancy T9 .

#2  Target D#FNS 0.9cm DFEIE TRITZILNED BRI TUWET . EEFEDRIZILE
TTERRL BBSNRITIILDHCZOIARX NI 72O 3 > MERASNET. (F—
Sy hOBMS 0.9cm DOFEE T, #RE% 73.8Gy N5 54.0Gy (SSEELZLY)

e Maximum Dose=%—45"v MREX DD

e RMS Dose Excess=0.100

e Shrink Margin=0.9

[Qusratc Overione i ]

=

Required Parameters

Maximum Dose (Gy): I 54,000]
RMS Doge Excess (Gy): I 0.100

Optional Physical Parameters

Shrink Margin {cm): 0.30

Optimize over all voxels in volume: [

Multicriterial: [

J

’ Cancel ]

#3 BEORIILETTERL, BEESNTRIIILDHCZOOARA NI 72023 >
PNEAENET. (§—5v hOFEMNS 2.4cm DRI T, #REZ 73.8Gy h'5 36.0Gy (C
EELIZWY)

e Maximum Dose = #2 M Maximum Dose &k D4MasH

e RMS Dose Excess=0.100

e Shrink Margin=2.4

23
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o W 0

Required Parameters

Maximum Dose (Gy): I 36.00,
RMS Dose Excess {(Gy): I 0.100

Optional Physical Parameters

Shrink Margin (cm): I

u

240
Optimize over all voxels in volume: [~
: [

Multicriterial

| Com)

24
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Maximum Dose

HBREDICEC B3I 00—/ ULOBAREEHMT S0 o =
=
— .. . — Required Parameters
(C Optimize over all voxels in volume Z ON (CLTC _
Maximum Dose (cGy): 8140.0
1§(’ \ 35 g_ o Optional Physical Parameters
Shrink Margin (cm): 0.00
I Optimize over all voxels in volume: |V I
OK ] [ Cancel ]
[J | Patient Quadratic Overdose ] on 0.02 6000.0 50.0 50.2
Quadratic Overdose v on 0.68 4500.0 130.0 1347 +
2t Z FTETI 000 ¥ FrwTy
| | Maximum Dose & [on 2.70 | 8140.0|  6038.9| et

Conformality

Conformality DA NI 72023 2% ESENE 1D

FIZ(FEHDYI -5y MIBET DL D (CHIREMREZ Reaured P:::hf;mmm -
T D ECHDFET, EDHD Quadratic Overdose e

% Shrink Margin EHAEHE T, BIRENAERES (T Optinize over al voxelsn volume: [
AOOEMA BT EETEFIN, COIRRNTF SIS R

I (FERRONRZL T ZENTEET,

OK ] [ Cancel ]

o HF—Tv INSENTWIRITIVITRENASRVKL D (CEHZENTD &
(CLD. BWRNCHY—Ty M EIRERKERDFT.

e “Optimize over all voxels in volume"ZF T v UIRVMEEE. F—5 v hDiFh
5 4cm. FT VO UBE(E 8cm DMBEBICCHOIR NI 72U 3> NERAEN
F9.

e Relative Isoconstraint (ICHOIOR T 7> 02 3> 0" @E"Z2RIEDT. 0.1 H
5 1.0 ANTEFEY ., HEMEWNEE, RTTILADHIKIN B BNDET, 5
93 0.75 <5LWEAN L. BE(CSUTHEEZ TITRNS, WRZEDET .

o IIUOIAS—Lw s (Bl FIZRR. BEE. BP9, Bb) PEMBHOBSCEDSDH
RN T,

o BMIRTS> (B : ZESESP) TIFRRMITEDDEL A

25
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TOMHEE &5
TOMOHEE SHEZ RN UET.

Monte Carlo (Calculation Properties)
E>FHILOFKDNESIRRY MRy hE4EAHHIERICH DET .

“fEFEAERE (L 0~3g/cm3 TlZHB3EDD, BE CT HKU CT-ED F—TILICLD.
15g/cm? E£TO RED BAER ESNE T 1 —H'— (3. BREENOEZBLI Z E(CKD,
REHE(CHENE LB EREBRUTENENGDET,

BEEDANSIFv—ARE UL HMDECEL DHERARETHDIEEDREZHL
TULET,

INSD"E" IRY BZRY MIBOSNT, DRI 7202 3> Of#)7Z 5 < #
¥, FTEIDRBZIBRNDIZNLDEET DIHENDDFET,

[Calculation Properties]DEIE Ti&E TE S Statistical
Uncertainty(d 2 DDAT>3>hH D%, gl =

Calasate Dose Depositon to: Medum

Grid Settings

Force entre volume to be treated as water:
Grid Settings changes wil be appied to ALL Rx IDs.

Algorithm Settings
OPer Control Point e S

Statistcal Uncertainty (%): [ 10
IO A NN ORIV EOFETAEEEZ)\—1> & ol Ll

TERUEEUE

OPer Calculation

STEC LRt AR 7/ (-t hTRUZEE

BREHHNES 2D, STERBHAENC EH SETHEF (L Per Calculation hMEHON
BTENZNTT,

4 IMonaco #2518 =-HILUT7L>R] &0
S o NS

26
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FHMEX 1%, BBEDA NS OFv—N'H355. BUOWBIECRET D28
EHLET.

Shrink Margin
=Ty hEX RS OF v —ANEEL TLBIBS(CHULT, Shrink Margin (XL TLY
Y=Y MBS R NS OFv—A DRIV ERDBFREET . CNSDEDBRMIIZIRNGD
TILEITRBE R C (RN ETRDFE T,
KON DIRSIMEBDEDS Y5 MIEHEL TVWDIGE(ICBRAIHKETT,
F—=0v b (EHRE) & OAR (KiRE) NBHEL CLW\DIGEICERMERETT,
fD TPS THEONDFZ—U T DLSRMRZLEEFET . (Monaco TIFF=—
ABSOFv—Z2ESTEI ZLEFARE)

EBHY—T v b

IMRT Constraints@Elekta-Monaco2 - [0008, Prostate, Demo, CTL VMAT] x
& | Pareto Constrained Constraints, | Sensitivities
Structure Cost Func Enabled  Status Manual ~ Weight Reference Dose {cGy)  Multicriterial  Isoconst traint  Isoeffect Relative Impact ~ *

[ Gz + | JorB%t Penalty #_ [on O .00 7500.0 0.0

Quacratic Overdose # |on @] 0.01 7850.0 100.0 0.0
[J|FTvas F | Target Penalty ) Y2 on & 1.00 3500.0 0.0
% | Quacratic overd: JE |on O 122 4725.0 100.0 0.0
Quadratic Overd 3] on [} 0.01 7850.0 50.0 0.0
RECTUM - lel ¥ |on =] 23.01 4500.0 @] 35.00 0.00
Seri ¥ |on & 0.15 G 5850.0 0.0
Seri ¥ |on @] 100 G 5400.0 0.0
[ [Bladder - [Paralel ¥ |on & 320 4000.0 & 45.00 0.00
Serial #_|on & 0.01 & §200.0 0.0
BODY ~ | conformality ¥ _|on & 0.01 © Lo0 0.00 —
Maximum Dose ¥ |on @] 212 82000 0.0
I PR P —
Structures  Prescription  Beams | IMRT Constraints| Dose Reference Points

PTV76 & PTV45 M#FE81THEI(IC 2 DD Quadratic Overdose %& PTV45 (EAULET,

27
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PTV45 @ Quadratic Overdose

Monaco TIPS

20220314

Maximum Dose=7850. 0 cGy
Shrink Margin = 0.00

Quadrat ﬂa do

Required Parameters

Maximum Dose (cGy): | EEEN

RMS Dose Excess (cGy): 50.0

Optional Physical Parameters
Shrink Margin (cm): 0.00

Optimize over all voxels in volume: ||

Lo ] (o]

Maximum Dose=4725. 0 cGy
Shrink Margin = 0.60

X

Quadratic Overdos

Required Pamemrs
Maximum Dose (cGy): |  EZ

RMS Dose Excess (cGy): 100.0

Optonal Physical Parameters

Shrink Margin (cm): 0.60

Optimize over al voxels in volume: [~

Lo ] (o]

=fREZ PTV76 RICiHD L DI,
Maximum Dose MDiE )\ Quadratic
Overdose [C (& Shrink Margin z O (
ESC

—zn
X

EL

A=y MRNDIREZIE— (R DIZHICT,
Maximum Dose DKL\ Quadratic
Overdose (C (& Shrink Margin Z 0.6 |
LEY.

A —

caxiE

MRoILR—XW—)L : CF Occupancy

RoILR—W—)L : CF Occupancy

PTV45 (&) ORIt)LH PTV76(FR)E D
FOFEFTHELTWBRZENDHDET,

PTV45 (&) ORI)LO—Eh i bt
KHSBMOBFEMTND T ENDMNDFET,

AMDOBE/\A S MIFREBITHRIEE XL TL)

F9., mtr=E (7R) (FPTV76 NIC. PTV76
ELUTULS PTVAS Oflg\. R4 (CHREN
TLBDHDMDFET,

(B

a5

28
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LERDHIZEEBNICERUIZERTY, iHhVWUAIRITILERUTVETD,
\_MLE_DJSE

i
N 4725 c6y

NN
AR

Shrink Margin = 0.60 cm
Transition Zone

Shrink Margin Z{£5 Z EICKD HFEDRA NS TF v —RICBSWVWTOMMN MERZH T
ENVFIREICIADZET,
B9 2 Shrink Margin (11— —MHE&%E U7z Grid Spacing ((ROt)LH -1 X)
DEENFFELWNTT,
FH78 Shrink Margin Z5%E UL CL\3MME. [IMRT Constraints - Constrained]
DEEI(CERREINS Weight - Relative Impact ERTILY—)L THERTEET,

IMRT Prescription Parameters
[IMRT Prescription Parameters]| CHESN T\ IHEEZLEDNBNTUET,

Surface Margin
2" Order Constraints & 1% Order Objectives DX N T 7> 03 3> (CHBd AT 3>
EUTHESNTHED. [IMRT Prescription Parameters | DEIE CEUEDREN TETET,

IMRT Prescription Parameters @
Minimum CT Mumber: I 200
Use with Clear option.
Auto Flash Margin (cm): I 0.20
Surface Margin {cm): I 0.50/
Required Parameters ) Beamlet Width (cm): I 0.30
Prescription (cGy): Target Margin:
Minimum Volume (%): 2 Avoidance Margin:
Opt PPyt P ane iy Bias Contribution:
Optimize over all voxels in volume: [~
[ concel ] (o ]

29
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ARSOF v —MAREFTHD. CDATZ3>% ON [CUIHEE. ARREDRIIL
B DR\ TREILLE T,

Surface Margin: OFF Surace Margin: ON

Monaco (HERF2EDE)L R77w THElgx SR L. X TREZ E)L R77Y THEEICANEK S
EFUEBA. COMERTFRI DR EICED, MU CETBEIEARDOEAIEENTNDET,

No Surface GBI DT TTEE Gy ——
Beam # | # of Segments | MU /fx
|Beam
1 20 2391.72
2 11 843.82
3 10 802.93
4 9 581.4
5 21 1558.22
Total: 71 6178.08
SurfM argin
Beam # | # of Segments | MU/fx
1 15 145873
2 13 886.62
3 12 765.99
4 12 863.69
5 16 969.81
Total: 68 4944 84

Beamlet Width

E—AL Y MIEELEFEDRAT—2 1 TERESND JILI AR Y TOFRMKE T . Width
(18) (X[IMRT Prescription Parameters|DEHE CI1—HY—MNEETE. Length (E)

FU—TDRETREDFT,

RF—= 2 TSSO HMzI A > hORARZMERAZEE I DRICEBHENONE T,

BT (&, Beamlet Width DS JIL I ARY T (TIRDFET,
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| | -

E—ALYy hOBAZXpVNEINE. KDRVWDEAREER ESNDZMELNERAN, &iE
CZ<DNENWETAY MR ERS>TUEDIMNEULNERA.
FEALEDTSUICHENT0.2ELLIF 03 ICHELTEVWWLDELNEEA, E—LAL
Y ROBAZXHNESVWEEBRBEIBR. JIL I XOERAEEE<IRNET, REED
EMBBRRHDXS/MEEX 0.3, BIZBROLSIMZFETHNE 0.5 TERWERMNEET.

Target Margin'®
Monaco TIZTZILI > RZEETE T IMRIC. E—LDTEFR IMRT Prescrption Parameters ==

- W —_ N = . s -~ Minimum CT Number: 200
(Penumbra) $HERTH —4"vY ROIBRICHEBIIEENA N TS | Uevinrdercemn.
Auto Flash Margin (cm): 0.20

< UBTd:L\CJ:5(:\ g_b‘-\\y I\X |\509:’\"_(:;(‘j' L/Ti,:j_oj Surface Margin (cm): l—nm
V—IUPRESNET, COV—IDFA—T—piEETE | e [

| Target Margin: I Nnmal@l

F9 . KE Wide 15 Very Tight D5 D30, X—20 | svwcerwon | ot

Marrow (3-4mm

Bias Contribution:

AREVWZFE, REEFSERSNIRIIILMERET.

ZOMREIEBEV TERESNBIIIAIY IV THRTEET,

16 XiO T(& Optimization Margin EMEENTLVZIEETY,
VOISO ARY T (CRRESN TV TUA"IRIILTERLS, E—ALY ~TT,
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Very Tight

Ho>BRFIINIOROZRAE (8—-85) ZRUTWLET, Very Tight DIFE. §—5wv b
DIFD—EPICHWNT. TILIADERENELIEDTVNET . CDXRDICTILIZAD
ZIRENSWNE, TIAD ML X BIAS ML MU (CEENHPIRDET ., X5
—Z 1 DORBETRUVMERZBTHE. AT -2 TEIAD M EFLERTEIT TS
PENDERICERDET,

ELBRF DL DRI —ATIRVRD., #IHAZRED Normal TRIBIRWLWTL & D,

[Sequencing Parameters] CAHE SN CL\DtEREZ R DOMBITLE T,

Monaco Tld. XRF7—2 1 TERSNIETILIOANSEIAS hMERULET,
Segment Shape Optimization (SSO) MF T W OESNTL\BDIHES. Monaco (F—EARK
SN IAS bORE{CZESDHE T .

Sequencing Parameters: VMAT
| Segment Shape Opﬁ_mizaﬁong

Max Mumnber of Arcs:

Max. # of Contral Points Per Arc:

15

i

Sequencing Parameters: VMAT

Eﬂ’ §.'?EII!1§D.§.EEQEE..QPHF!?FEEHQDD

| Pilot Beamlets

Max Mumber of Arcs:

Max. # of Control Points Per Arc:

d

15

Target Dose Rate (MU /min): 200.00 Target Dose Rate (MU/min):
Min. Segment Width (cm): 0.50 Min. Segment Width {cm): 0.50
Fluence Smoothing: |Medium v| Fluence Smoothing: |Medium v|
C ant Dose Rate Constant Dose Rate
OK ] | Cancel OK ] | Cancel
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Monaco TIPS

BAF (3 SSO DT —TILICE EDHIEEDTT .

I5H SSO ZfERTI D LICKDEME
BE(L(ICET D5 | 180

TS5 n&E CIN

BT BT IR

TIA> MK R

MU L IEREYR S107 ghAN A

SSO Cl3miEfbz 5 Bliik#E 9. 2BIEE UL (F 3 BB D THDIEE ZDEE LAY
RUFET, 6L TS2ZBFARLLEVEEE 3EEHORBIEHE > THEDIA >IN

LWWTU&L D,
[Optimization Console]DIEIE T

“Shapes changed”" T2« JL5—Z&H#NT
DL mBEORIER TEFE T,

Max. # of Control Points:

Monaco @ Smart Sequencer (FRHE(ZIEC T, I> bO—JLIRA> MEEELE T, I
RO—ILIRA > MAZWEEBMIRT SO EEXFET . HIXE. BIARDT S > (FEESESED

File Edit
Auto Update [#] Auto Scroll [¥] Always On Top

20220314

Tme [0

10/6/2015 3:28:25 PM ...
10/6/2015 3:29:15 PM ...
10/6/2015 32959 PM ...
10/6/2015 2:30:46 PM ...
10/6/2015 33L0L PM v

Message Filter: | shapes changed|

Ready

(CHEARTO> hO—ILRA > bOPIRNT SO AHEF T,

HEBED. 3> bO—ILRA > hOEHIMR<RD LD
(CEtEeNn. BEI1—Y-IRETIRAI> ~O—JLR

12 MIEDDIRLIED KT,

AITZARC(E 120, FEEEEPCTHNIL 150 15 180 ZHENSD
LTWEIH. TS DE QA DIERREZHR L T,
=23z dn—8EUTRETDRENSHDET,
Max. # of Control Points ZiE>9 &, sTERREINR R

DX,

n
Sequencing Parameters: VMAT

|
V| Segment Shape Optimization

Max Number of Arcs:
Max. # of Control Points Per Arc:
Target Dose Rate (MU/min):

Min. Segment Width (cm): 0

Fluence Smoothing:
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Monaco Tl&. EEHEERDETEZ 2 DDSECHE CEET,

5% 1 ETEFC[Beam | DEIE T 2 KD E—LAZAND,
e FORKEILE—ARERFLEA. lELTELETDINSA=FZREUICKEL
IZiBE. MR EBEERAEZEENTIN CW & CCW (CRET DIRENHDET,
o ZOFEDHRIEENTNDE—ATEDOAUX—FIVHIFOABEMEZD &
T9Y,

737% 2:[Sequencing Parameters]MEIE C. Max. Number of Arcs Z 1 DISMNIETFR T D,
o 1DDE—-ACHWTEENICHELERIIC/ADET,
e Mosaiq (C(E 1 DDE—AEUTERXREINET,

EEOERDFTEISUA T O DD E T
o [EiEr#Z 2 Mlins UIZIHZA(C, BN 2 B(C1 VWD T ETIEHDFRE A,
o TUATMRIBRFIN. MU FEEEZIE U THLERNEDDEE A,

E—LE vs 77—

E—LBZIENCISE 1 KD V—O8=ZIEDOIHE 2 OANEI A NTOEXAER
SNFET ., V—IHEBOUIIBEEDOTEI A NI OIS DV THIZZROHIZ B TER
BALET.

FIE XWEROLCTILI>RZDEILET . RYIDOER TH5), ROEER THARDDF 5>
ZEEtUE,
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R DMEER TRBIE =1 SR,

>

i

[
i __mm_
_ i
e, :___,m
_ m ——- i

LT

IRDEELDS > < —200 EDtT A
HBRIDHZEITA>S MISBDET,

Monaco TIPS

B DEE TR =N SRl

TLOIRART

i

,ﬁ ‘.i___mm
:

b ERIOH T A SBDET,

AIDEFRDFI> ~J—200 EOTIT A
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E—L#z 2 KICUBE &7 — U8 2 RICUIHEDEL)

17—0, 2HKDE—A 27—, 1RODE—-LA

e = ~— = o

Q

FREDMODEVD ERNS R TENET.

Increment
[Beam]DEIHE C5%E 9D Increment (CDWTERBALE T,

T % T T T | DeleteParentBeams

Beam Description SSD (cm) Dir GantryStart Arc__Inc Colimator Couch & Field Margin (cm) Asym  Widthl (cm) Width2 (om) Lengthl(cm) Length2 (om)

| 1| \ 92.31\cw | m.o| 3@0\ 3o.o| ) n.o| o.o|[mnu] | L.oo| ‘LW 20.00[rRw  20.00uL 8.00(LL 16.50
S————
CCCHREITDIHETCE—LZTEZII—ICHEILET.
o5 —#(d Arc/Inc TEHESNET . Increment D) 4 K "
HAE(L 30 BT, \

B) Arc=360 E & Inc=30 EDIFE. 12 D05 —h4%E

RENET, \
/ :

EpEniztt o5 — &I(C Sweep Sequencer BNER SN

F£9. ROIDOLEIF—TIE. U—THENSEANSBERN

F9. ROTOSF—TRENSEN, COBMSTZRDRULET, BHRTS>DEE, ©
D —"INELFTBZETY—TJZTDCENT ZENTEFT, TORER. MU DLZEHRE
NELRDFEIN. REEOBENMLELUFET, Z<DMEFITE. ¥IEMED 30 ETRVLWTS
SHMERRTEE TN 57— 1 (CT DVH OFlfIZ Rz B2V B EERD 77 — VRS D5
&ld. Increment Z/Ne<ERELTHDDE—DDHETT, Increment Z/NE< T

18 BEV TRICES
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ECKD TRBNRENRIT D L7MZ 5NDI. REEBD Target DIFE(CEE
TY, &E—L (Bl : 1 7—D. 2AKDE—L ) [CTES Increment DEUBEZZET D
DENNTUL L Do

UL, BRI AZREET DRSS —TY MR UTT 0% 1 ([SRE
UTZIRRET Increment Z/NE<EREI D EFHRE L THEDFERFA. RT—> 2 THREND
KIB(CHANDAIREEN TS VET ., CDBE(F. 7—08%Z 1 hSIBPPT 2 &'t <
ZE0N,
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aEstE (BUIZAR)
> T IVIRRBINIERP D VMAT 5> T Monaco D>t haERLULTHELL D, E—A
— 2 ZADISA—FFS 2 TIVCHREL. AXRNIT 72033 >0WAICES%E

sTERFDIL—IL
o 2TIIILICT D,
o WETIHWIRKIFZZIZIZU(EANIRL
o MENTIRWIRKNI 72T 32 (EEDERL,

INSA—HDFETE
6MV. 1 E—A-17—2

Calculation Properties @I Sequencing Parameters: WWAT IEI
Grid Settings Segment Shape Optimization
i i . 0.40
Grid Spacing (cm): Pilat Beamlets
Calculate Dose Depasition ko:

i

Max Number of Arcs:
Force entire volume to be treated as water: al

arid Settings changes will be applied o ALL Rx IDs, Max, # of Control Points Per Arc: 120

Target Dose Rate (MU min):

Algorithri Settings
Algorithm: Monte Carlo Phaton Min, Segment Width (crm}: 0.50
Statistical Uncertainty (%) 2.00| Fluence Smookhing:

(") Per Contral Point @) Per Calculation
Constant Dose Rate

o | (o]

(o] 4 ] [ Cancel
Beam Description Figld D Visble  Delivery ﬁ Treatment .. Modalty  Algorithm ﬁ Energy  MUJFx 350 (cm) ﬁ Tsocenter Loca.., Rlem)  Yiem)  Z{cm)
| 1|one | | il ‘VMAT . [TRrEEkagity  « Photon o« |MonteCas - 5OMV « 4?1.29| ss.sg‘ . 0‘51| -121.?0| -0.33|

Beam  Description 530 (cm) Dt Gankry Startideg) e Inc Colimator (deg) Couchideg) 4 Field
| l‘nne ‘ aa.ag‘cw -| 1su.u|350.u| 30.D| u.u‘ U.D‘[Auto] _|

19 Training Clinic @ Fusion Prostate
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I I\= ohaco
H ~ a > ~
-~
IMRT Constraints (AAXAMI7>9033>
IMRT Constraints@Elekta-PC - [PROSTATE, Fusion Prostate, CT1, NewTmpitPian] x
4+ | Pareto Constrained | IMRT Parameters Constraints. |
Structure Cost Function Enabled  Status Manusl  Weight Reference Dose (Gy)  Multicriterial  Isoconstraint  Isoeffect  Relative Impact
[ - [ Target Penalty 5] on ] .00 73.800 0,000
Quadratic Overdose ] on =] 1.00 74.800 1.500 0.000
[T [RecTUM - | Serial 53] on [&] 1.00 = 45,000 0.000
[1[BLADDER - | Serial 53] on =] 1.00 = 52,000 0.000
[ jpatient - | Quadratic Overdose ] on 0] 1.00 73.800 ] 0.020 0.000
Conformality @ _|on & .00 0 0.75 0.00
Maximum Dose # _|on & .00 81200 0.000

<dick to add a new structure>

Structures  Prescription  Beams IMRT Constraints  Dose Reference Points

PTV (9—5'v )

Target Penalty

Required Parameters

Prescription (Gy): 73,5800
Mlinirnum Yalume {90 95,00

Optional Physical Parameters

Surface Margin: [

Optimize aver all voxels in volume: [

Ok ] [ Cancel ]

(5]

Quadratic Overdose

[l

Required Parameters

Mazximurn Dose (Gy): 74,800
RMS Dose Excess (Gy): 1,500

Optional Physical Parameters

Shrink Margin {cm): 0.00

Optimize over all woxels in volume: [

oK ] [ Cancel ]

OAR N[1E L TL\DT — X Tl Target Penalty "&HBEIIRINTYI, §—4w hdd D95
ZANUET, 9—5v bOEXFEEZ 1> bO—)L9B/=H(C. Quadratic Overdose %z
BLET. DI5 LD 1Gy B \¥EE% Maximum Dose (C. RMS (C 1.5 #AHLETY,

RECTUM (E#3)

BIE\DOIRE (S Serial D& TI> bO—)LLET, EUD
(C 45, PLE(C5Z AN U, PTV EE/RD TL\BMEIHTD
FREERB TS, Shrink Margin %z 0.40 (CEREU

S

Serial

Required Parameters

Equivalent Uniform Dose {Gy):

@@

Power Law Exponent: 5.00
Optional Physical Parameters
Shrink Margin {cm): 0.4

Optirize over all vaxels in volume:

I:II:I“

Multicriterial:

K ] [ Cancel ]

20 PTV (C(E 74.8Gy £T. ZTUTHEHMICTNLDEEIC 1.5Gy ZHEFT B,
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BLADDER (F&Rt)

BERtE. Serial DAHTI> bO—ILLZET, EUD (C 52,
PLE (C8 ZAIUL. PTV &E/RD TL\RMEIBKICHS W TIEF—
ORI EREITBHICUET ., Optimize over all
voxels in volume [CFT v IZANK T,

patient ({4AE&ZB)

20220314

Serial @

Required Parameters

Equivalent Uniform Dose {Gy): 52,000
Power Law Exponent: ’W
0,00

Optional Physical Parameters

Shrink Margin {cm):

Optimize over all voxels in volume: |V

Mulkicriterial:

[0]4 ] | Cancel

BENDREFE DN D7 TO-FMNEZX SNFET .. SEl(d Quadratic Overdose DA,

Conformality & Maximum Dose ZfHAHENDE THET .

Quadratic Overdose (5 —4"w hDfRE (AHIT(E 73.8Gy) Z Maximum Dose. 3
(KLY 0.02Gy & RMS (CASUZE T, Shrink Margin (0 DFEFICUET . BiRE%S

—45w MAICINSBDHENT T,
Maximum Dose (CIIEFE T DETBEEADREXIFEEZ AN

L. “Optimize over all voxels in volume"(cF T wvO%Z A
nx9,

40

Maximurm Dose @

Required Parameters

Maximum Dose {Gy):

Optional Physical Parameters

Shrink Margin {cr): 0.00

Optirize over all voxels in wolume: [

Ok ] | Cancel |
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Constraints DA%
27— 2 TUTORENHE U,

Structure Cost Function Enabled  Status Manual Weight Reference Dose (... Multicriterial  Isoconstraint  Isoeffect

W FTv ~ | Target Penalty On [& T 1.00 73.800 72.430
Quadratic Overdose on (& 4.09 74.800 1.500 1.519 +4+4
] RECTUM  ~ | Serial On (@] 4.65 @] 45,000 45,402 -+
[]|BLADDER - | Serial on [@] 0.26 ] 52,000 51,449 4+
]| patient = | Quadratic Overdose On (& 1.09 73,800 ] 0.020 0.018 +++
Conformality on [&] 0.11 (&) 0.75 0.66 +4

Maximum Dose On (@] 0.01 81.200 79.293

<click to add a new structure>

Isoconstraint (F#EEME. Isoeffect (FfERZRLTLET ., Monaco TlZ 1% Order Cost
Function (Dose limiting Cost Function) (3w d5E7= U TWBD Z EMNTHMDET,

PTV M Target Penalty D Isoeffect H' Isoconstraint KDRWLNT T, CDFER(IE DVH TE
RTHENET,

1
Structure Yolume (cm?) Min. Dose (Gy)  Max, Dose (Gy) Mean Dose (Gy) Hot Ref, (Gy)  Volume > {cm?) Yolume > (%) ,
PTV 122.364 66.671 79.914 75.425 73.800 107.959 88.23
RECTUM 63,612 3.940 75,661 41.672 50.000 20.344 31.98
BLADDER 359.748 0.627 79.625 19.774 60.000 29.079 8.08
patient(Unsp. Tiss.) 13233.132 0.020 76.173 6.809

5TE#& D Weight (B U < (& Relative Impact) =529 2 &. PTV @ Quadratic Overdose
NMBEWVWTI . COIRNIT 7> 3 >0 Isoconstraint & 1.5 15 2.0 (CHEHTHEL &

Do
Statistics | Display | |
Structure Yolume (cm?)  Min, Dose (Gy)  Max, Dose (Gy) MeanDose (Gy)  HotRef, (Gy) Volume >(cm?)  Volume > (%)
PTY 122.364 67.049 80,808 76,101 73.800 115.168 94.12
RECTUM 63.612 3.899 75.881 40.825 50.000 19.183 30.16
BLADDER 359.748 0.611 79.913 19.845 60.000 29,403 8.17
patient{Unsp. Tiss.) 13233.132 0.021 76.805 6.918

DVHA'BE SN TVET ., CDLKDIC. IMRT Constraints T&RRSNDEEZR T, HF4
(CRHBLTCEFT.
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