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2. BB EENREL I EFRTHER
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1) ICRP, Avoidance of radiation injuries from medical interventional procedures, ICRP Publication
85, Ann ICRP 30: 7-67 (2000)
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THEEBIT19904F % F D od BE 228 30 i 4 B vs B IMR TH L D % 35 205, 2000 4FARIZ A - T 4
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DIR I (7 —7 v NEIE) O R EIZH 95720 D Image Fusion V7 M7= 7 &G #1758 #E 5T i >
AT LI SINTE I S0 R W ENE 45 Ol 28 #h i 2 5 L 57D /KR HSDCTIE B
HICEBEHENOE HOSMUDEFL TR ET VI IR EZ# A4 bl 35 a8 UK 7%
D — 1 il % BB 72 &5 AL B B Al bk & U THEfL L TE T,
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HEI O OB REALBEIONL & AR T AZEN A FEICE->THO S B IG O E B ITh b
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15 B IS (Intra-fraction) R B M 1IZh 723 —E D75 # W R # (Inter-fraction) Dt & %
e A8 BR UL 3R B S R 22 0] O 51 i B i & Ml B Al 3 27210 TR BRI U7 HR & 43 s ) o
THEEFTHOB ELHXE /L 1T Adaptive Planning O GEL K HSN TS,

(EFEERENT]
1. 4D R EEEA~
(1)Deformable registration

WG ESLECFITBBENMIERMFOBRERHICLI-TEREDLDETE R TIPSO
ImageFusion &3 7Y Deformable (Image) Registration #REIX.— 7 O 1& & b % Ik #E
ERBE Gy M L TE R SE TR BVEAL T DR IO M G LB il TH 2,

Deformable Registration IZ&-THRZ IV B AL T H SN B 4 B O AL BICHE > T R #EF
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LiIALZ &R i o i 4 L TREE U7 & o0 s R 2m BEat m o /EcH We CTEGIZE B
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FHEXABITETHEERFR OB M P FTE5(K 2),

2 3B ROI M Propagate O X 7 5l

FARAEN A R TR E U/ S B OB & 1 LB E DO RXT A=y A AHE 4 Icha
F—LEERFEITIAETEHEONBEE S A2 1012 Deformation EEAM T ALz ETHR AL AH
Wi FICBEBLTUKIET PR EMEZB LB RSO M AEYIal—YardaIENTEXS,

@H % O 7 D% B FF Al (Inter-fraction)

SRR EEEDOIGRTEER W /AT TEIEHEE D Lo B H OCBCT %21 # 4 E §il 12k
KTE Ty OMEBLOEROBHEATORELBE TXS,

M4 B ST BR IR T 2 27 4 RayStation T CBCTH {24 m it BICH JH 328 EELH L.
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Deformable Registration & Dose Tracking B #E %2 H W TCBCThoB oM & M T LD &
S EG T EAEBRICHOW/ACTHE S LICE B L TRERBETAZET UGB G M 9 05 % &l o
DVH#E 2L BNABOBBREEARIHE I INBIOBR E S HERBERLOBE 2 M LD

_52_



TR Ex
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¥ Planned accumulated d... = = = - ¥ Accumulated delivered... ———

Dose List v

DVH
g set: Planning CT

T

Planning CT + CBCT1 <+
€BCT 2
Planning CT + CBCT 2

POILBL &

CBCT 3
Planning CT # (BT 3
(e a g}
Planming CT + CBCT 4

CBCTS

Slume [

Planning CT + CBCT S

W

LT &
Planning CT + CBCT 6
CBCT 7
Planning CT + CBCT 7
CCT8
Pharming CT + CBCT B
e T £
Planning CT + CBCT %

10 CACT 10

Planning CT & CHCT 10 Dose [cGy]

3 BADWREDRTEFEMD DVH R Rl

(3)Adaptive Planning

Y %k RayStation IZ¥# D Adaptive Planning #§#8(X.Dose Tracking B AEIT L2 % 4l &
&P O R 5 E O EE M O RS M S /EMLUT Treatment Adaptationy —IWiZ
BATUTIE Gt 0 O & (L 2 AL — R ITIE DB EMTEBHERETH B,

RREHBEEEZFLOMEBIC DeformationLTHBLIAA NI 7 STV N BEELTE B LEASLH
LD B FRRBITHE I T HKDH 7IT3 & Lok & H AR IR 727k #5110 O i @ L 28 n] iB TH 5,

COBBITIOE—LE&EPU FHRE HBEHEMEIBHNIIE-—Sh LB UTHEHD
RELPS IMRTOH ik # AL H ETEITOIEN A HRIZE>TNA(K 4 ),

DVH  Biological Response  Dose Stalistics  Clinical Goals ~ Fractionation Schedule  Biological Progress

¥ Beam Set dose: IMRT Pros_1st ad (IMRT Prostate (1st adaptation), CBCT 20} - [ Plan dose: IMRT Prostate (Planning CT)
DVH
3

Dose axis display options: @ Absolute values @ Relative max dose value @ Relative reference value [cGyl:

Objectives/Constraints Beams Control points  Setup beams Beam dose specification points  Beam Optimization Settings

Add biological.._

Function Constraint | Dose ROI Description Weight = Value
_ Physical Composite Objective

Max EUD Beam Set + Background H Bladder Max EUD 4000 cGy, Parameter A 1
i Max EUD +Background M Rectum Max EUD 4000 cGy, Parameter A 1

Dose Fall-Off + Background ] Externa all- 9 G 000 cGy, Low dose distance 10.00 cm

Min Dose B PV
Min Dose = ackgror LY
Max Dose b e +Background B PTV

4 Adaptive Planning M & & 1t [E & M % 7 5l
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Targets:
W PTV, Min Dose
Organs at risk:
W Brainstem, Max EUD I W Brainstem, Max EUD

¥ External (1), Dose Fall-Off W & ¥ External (1), Dose Fall-Off

W Parotid R, Max EUD | B Parctid R, Max EUD
¥ Spinal_cord, Max EUD

" Spinal_cord, Max EUD

6 Multi Criteria Optimization D ASAK/N—IZ LB A E D H

[F&0]

TS BRIGHERTH OE R EALL A DI DHENGEL LT IREEGTHITBLTIRS T - B EHRA
QLEE B S HE Z e O TRV S R IE RS S AT LD ENFETE T E EITESTN B,

PERICHMW U TR EIG BT I SV —F U ELTH Y TR DODONTE TR HIEH O H H 28R 5
LMY= 70— % ZAL—RIITABM A INIC TN 2 TR EE DS B A RIZESTETND,

IN=RT2TDARy 7 EEEBIT VI 2T H TR N—RT2T7D)—REZR R ILKF) 52
MTEBRELIIHS>TETCEBD NV F ALy T AV T W IBEBEXD T T T4 7L BIZFI HH S T3
GPUDOHM EEI R P A N—RT 50D # (L 5 . Deformable Registration LB ~OF| H &5
HxhifoHTuhs,

(2% xX#]

Ll sh b, f B ¥ = 1 [ 2 H & ko &is i, 5H00 A B # E 2 (1994)
2R = L TS RRIA BB, B ST R B = (2006)
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