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Dosimetric comparison of electronic tissue compensation and three
dimensional radiotherapy in early—stage breast cancer patients

after breast—conserving surgery
Song Yanbo,Gan Lu,Chen Xiaopin ,Zhang Tao,Tong Lifang
(Department of Oncology,The First Affiliated Hospital of Chongging Medical University)
[ Abstract JObjective : To perform a dosimetric comparison of electronic tissue compensation (eComp) and three~dimensional radio-
therapy (3DCRT) in whole breast irradiation for early—stage breast cancer patients. Methods :Sixty patients who were treated at our
institution were selected for this study. 3DCRT and eComp planning techniques were used to generate treatment plans for all patients,
respectively. The radiotherapy planning effectiveness including process timing, monitor unit, target volume coverage and dosimetric
difference of critical organs doses. between 3DCRT and eComp were compared. Results:On the average,eComp treatment planning
process was about 10 minutes longer than 3DCRT plans. The mean numbers of monitor units required to deliver the 3DCRT and
eComp were (300 12) MUs and (302 + 11) MUs, respectively(P=0.059). The PTV coverage between 3DCRT and eComp plans was
similar. eComp plans delivered lower doses to lung,heart and skin in comparison to their correspondiﬁg 3DCRT plans. Conclusion .
eComp technique leads to improved dose of lung, heart and skin without compromising of the targets dose coverage:
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HERNRYT FBRS, AT, BUHIAYT FE LR B SR
X330 4% 11 2R A [B] B+ X IE 5 4B 4R R 18 5 th & 5 T AR
EWAEERE, Hit, WEREBTEARNFIR S
57 MBSETERELRBSSIBITPEE
EWMEMEX, BET, BRSNS TR T eComp Fl
3DCRT PR BT BIARF B 2E5T LB X B HGE | A8
R 2 MBUTERMF B ER i — S
eComp BT B AR MG R FHHE

1 XRE5FE

1.1 R

MBI IT B8 FE (ARIA 10.0) HFEHLIE#E 60 B 51
FUSERILA B EFUBUT B A ST B2 AR, 220
26 i, 500 34 B ; AR WS 43.6 B [(29~63) 5 1; A

(AJCC/UICC) 0 3 4 % (6.7%), 1 38 47 #1(78.3%), T #H 9 .

B1(15.0%) ; SBRSSRL . R4 4 1)(6.7%) , R iAM: 2 EE 50
#1(83.3%) , HAREERE 6 14(10.0%) .,

1.2 BIRHE

1.2.1 A EEMES CT A BEMEMFREELILE
CT B RLRMR L AFLARFESE | B R E THHE L, FE
EILRFER FFE, B AL, #ATE AL CT . CTH
MEE BREHR 25 mm, AFHER L ZEFREKE L%
TEME TS, Wil Varian Aria 10.0 BT BB CT B4
f£%1 & Varian Eclipse 10.0 3 5114 97 it %] & & (Treatment
Planning System,TPS) (Varian Medical System,Palo Alto,CA)
RTROTREX MG RS EAE BT,

122 BEXFIfE KBS (organs at risk, OAR) A FHE4

] 4 254 B $5 s ARHR X (clinical target volume, CTV) i RI$E
X (planning target volume, PTV) LA B iti Lok | B2 Bk 55 28
Ho

CTV S FL AR R S AL ok L 25 OB ik B 5 R X LA
BBREREIRE 5 B B BB AT AR A B B AU, R I E B
F 5 mm,

PTV.7E CTV E8l & MK 7 mm, ]G B8 PTV, §i
RAKERT 5 mm, 5 CTV BA,J5 RBRIMGELS,

OAR L3 .CoHE | (R B Xof 0 A X (00 L AR L B2 Jok 0 A
(A FLARRER AT A E AT .
123 AHRBIFIRFER BREN2Gy, B8R 1K,
8BRS K, BFE 50 Gy,25 KK, BHRRHA 6~15 MeV &
REFL FLRAME 10~16 Gy, #ME BB SR AT R 25T LEBFFE
X AEREEREER . 95%M4 T B L5 E D 95%H)
PTV; I K& <110%; RMAG v20<20%(BP 83 20 Gy 7l
BRI B ARUR BT R MRTRBY 20%) 5 ORISR <

10 Gy; BERRFHIRI B <85%4b &, FHXMERIFEH
BERN R R, FEEWHE PTV WA EER,
124 BUTHRZRET EEIMHTRAERTTRIR
THI TPS Bk R 4t b A BE Rl 6L CT BR 4 Bk
it 3DCRT Fll eComp 2 P77 RHABEATH B2 XS HBFSE

3DCRT BT 3Ry R R S UL B iy BB A 3t
LASER D EEAR BT 2 FLIRE . BRI M B FE ST B 1
(beam eye’s view, BEV) EIREZF] PTV £ B &/ VILE N
323 BST BRAH ALC B A PR AR B /D, LB BT X R B ALER F
BRAEREANAE,

eComp BCYT 1151 77 R Fi 5 3DCRT # [F] Y R 53 %7 4
B, BT IR AT, LUAS #0025 28 3R T A M 2% (compen-—
sator ) BB AR Varian Eclipse TPS E@lﬁﬁ@ﬁﬁﬁl
B (fluence map editor) X B8 53 BF P 5 28 7 & 43 70 B 8E 4T 49
B B, WG FE X B S PR E XAV E B2 R
&,
13 it F o4

R SPSS 19.0 BAFHATEARAL TR, B LASIH + r
(x +5)Fm, 2 HEIEOLBOR FECX ¢ %, DU, &
/K HE =0.05,

2 5 R

2.1 MU Ri&3H3t % e jd)

it eComp R K F-IBF[E] Lk 3DCRT KZAZ 10 min,
ERHEGEE X (1=-6.713, P=0.000) , BHHEIF B,
ZWESMEHTTRERBOSENEE , LImB RS vl , B,
FHEMRETREBHFNEL DM MU BEH, eComp H
3DCRT ¥ MU $04> 5120 (302 + 11) MU (300 + 12) MU,
ERTLIT#E L (1=—2.806,P=0.059) (F 1),

1 3DCRT # eComp MyTit¥l MU FnigititRIEr M edia tb e
Tab:1 Comparison of MU and process timing between two

techniques
3DCRT eComp
£t ' tfH PH
v (r=60)  (n=60)
B RIE A (min ) 28+4 36 +8 -6.713  0.000
EBSE (MU) 300+ 12 302£11  -2.806 0.059

22 FAETITREHBBEAHN T I

X BT E AN B SRR H RN & 2
B 2 BB, B ETEHE S (conformity index, CT) FIF| &
H51 3880 (homogeneity index, HI) 3R, 3 2 FIR 2 Mif 2>
], CI 1 HI 43814 (0.47 £ 0.22) . (0.49 + 0.19) (¢=1.637, P=
0.213)F1(0.51 £ 0.12) , (0.62  0.13) (¢=2.213,P=0.070) , £ &
BIGHFEN,
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F2 BRBEBMFBEHSERLER (xrxs)
Tab.2 Comparison of conformity index and homogeneity index

between groups(x +s)

e 3DCRT(n=60)  eComp (n=60) i Pl
cl 0.47 £0.22 0.49 +0.19 1.637  0.213
HI 0.51£0.12 0.62+0.13 2213 0.070

23 ERANETEE

ST g 8 DX A R0 Bt B o, AR SE PP 1 D95 (95% 1Y
PTV $32 (14 BT i) AR R & D, 2 D8RR, 2 Bl 35
AET 2 95%1Y PTV $£3% /0 95% R4k J5 It (47.5 Gy) U HE
XA EOR 5] (48.7 £1.1) Gy F1(47.5+0.7) Gy,
eComp 4 X A% t6 B8 AL T 3DCRT, {H 22 7 G 255
(t=1.882,P=0.103), 2 AV E AR D, 739014 (55.2 +
0.2) Gy f1(53.8+0.7) Gy, ZR LG I3 R L (1=2.516,P=
0.052), W# 3,

%3 3DCRT #l eComp ERFIBBELE B (x +5)
Tab.3 Comparison of PTV coverage between 3DCRT and
eComp techniques( x £s )

bR 3DCRT (n=60)
Des( Gy ) 47.5+0.7
D,.(Gy) 55.2+0.2

eComp ( n=60) t{H P
475+0.7 1.882 0.103
55202 2.516  0.052

24 OAR M ZFIEK

2.4.1 3DCRT Hl eComp [RIUAHOFI 527 LA RO Ai 4 52
MR R PR S LS V,(H52 BRI R o A — A B
PRAR i B SRR 9 4080 FF 250 (D) o K 4 B
7R, K H eComp FEAR B Vg ZHM, V5. Vig. Vo Vg Fl Dy 1
fKF 3DCRT A, ZEFA G #E L, B 1 ez vy,
MG I, 7 LA O BEZE M 2% 25408, nT LAWLEE R H
eComp FEARMIN Vy A 2R 3 O U 2 R Y P B TS L B V.
A1 B BAARREE /N

% 4 3DCRT #1 eComp EMBfEIF BF LB (x +5)
Tab.4 Comparison of lung dose between 3DCRT and eComp

techniques(x +s )

R
“ 3DCRT(n=60) eComp(n=60)  ¢ffi  Pfl

MR G 79

V(%) 329+33 316 £3.0 2.330 0.023
Vio( %) 28.1+1.8 26.7+0.5 6.854 0.027
Vol %) 16.8 +4.2 129+2.1 10.872 0.000
V(%) 132+14 126 +0.9 3.108 0.003
V(%) 11.3+1.0 105+ 1.5 1.428 0.131
Dy ( Gy ) 92+23 77+1.6 9.361 0.000

2.4.2 3DCRT Fll eComp D AERIFIEF LA OERY &
%E*ﬂzéﬁ,@fé Vz()\VJ()\V#) *ﬂSF‘jijf)ﬂJi D,,,,.“,,” {i‘:E 5 /7]_\‘%”;
eComp FEA , LA FIHSHU X L A (E K (P<0.05)

243 3DCRT Fl eComp FRRHIFIE LI SR IKAY 32 ]

B Vag Vg Vo PR D, M 7, 2 6 7R eComp £
AIBMETF 3DCRT AR, 2 54 G124 L (P<0.05), WA,
2 18 3 B I i e ) o R R e O B AR Y R AR SRR
BT IG AR ARG Rl T B k52 i A by 771
(50 Gy) Fi/HABUEL (=100% PD), eComp Fl 3DCRT A
Bz BRI D8 T 100940 77 7 8 1 SRR R (1.2 £ 0.4)
(5.1 £0.7), ZFAHF ¥ L (1=5.491,P=0.013) (% 6),
& 2 WRTERNAL AR AEDIR A = 4EEME | #ad 100%40
I AR, 3DCRT AR B 1t eComp 5 A Xt B7 44
BEk,

A.3DCRT
B 1V, g4 &) 3DCRT #1 eComp MR HA H
SEEKR/NEEB
Fig.1 Comparison of Vy coverage between 3DCRT
and eComp techniques

B. eComp

%5 3DCRT #1 eComp M ERIFIBFLEB (x £5)
Tab.5 Comparison of heart dose between 3DCRT and eComp
techniques (x +5)

(oS . N
- 3DCRT(n=60)  eComp (n=60) ¢t i Pl
V(%) 324+26 304+24 3.310  0.002
V(%) 28719 265+ 1.5 9.020  0.000
V(%) 17.1+0.6 149+0.7 17.090  0.000
Dy ( Gy ) 56+08 52+09 10.049  0.000

% 6 3DCRT #1 eComp BEHIFIBEFELLB (x£5)
Tab.6 Comparison of skin dose between 3DCRT and eComp

techniques (x +s )

RS2 a7l E: 3DCRT (n=60) eComp(n=60) t {H P

V(%) 324+1.3 30.8+ 1.6 4913 0.030
V(%) 285+ 1.8 269 +0.5 4.682 0.037
V(%) 17.2+0.8 144+1.2 5.163  0.024
Dy ( Gy ) 40.6 £ 1.6 395+1.4 3.875 0.041
=100%PD (% ) 5.1+0.7 1.2+04 5491 0.013

bas : PD=prescription dose, BIAL 77575

2.4.4 3DCRT F1 eComp X ] ZL AR | XoF il i 1A AU 19 70 &k b
% #6778 3DCRT il eComp F3ZH (] X ZLARF-2 75 1 43 71
H(1.4+03) Gy Ml (1.3+0.5) Gy, ER TG IT2¥HE L (1=
0.691,P=0.431) ; X fii - 257 75 & 43 %11 4 (0.8 £ 0.2) Gy H
(0.9 £0.2) Gy, 257 G it2#E X (1=0.983,P=0.373) ; i it
SERIFUR SR (0.7 £0.3) Gy #1(0.8 +£0.3) Gy, T4til2¢#
5(1=0.457,P=0.514) ,
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B. eComp O CT Je Bkl X

D. eComp FARNLEZ kiR Al X

E. 3DCRT bR A B Bk i 77 it (X

F. eComp SER A R R i R X
B2 #Bid 100%4 5B EKFIES

Fig.2 Distribution of dose more than 100% prescription dose

for skin

3 7 3DCRT #1 eComp XU ZLAR . Xt Ul A BF AR 0 77 222 LL 3
(x+s,Gy)
Tab.7 Comparison of contralateral breast,contralateral lung
and liver mean dose between 3DCRT and eComp

techniques (x +s,Gy )

. 3DCRT eComp " .

Eistzn (i P
(n=60) (n=60)

X LA PS4 14103 13+05 0.691 0.431

KU A - 45 751 0.8+02 0.9+0.2 0.983 0373
JH RS- H 7] 0.7+0.3 0.8+0.3 0.457 0514

RIS & B

ABIFFE AR T T B R o AR 5 B GE
T RE B DX a2 5 DA ST A 288 A2 BE S5
A5 T A T B R R AR B T B A AR Sk A AL )
2R EOR R 2SR, A5 R BN 2RI R
SR RS T 25 R R AT AR T (P=0.103) , R ]
eComp J5 58, i ORI R ik 55 i s A1, 2 R A 4
V2 B SO T R A LR X ol A SF- 24 7
(D) 1E 2 FHER P 22 GRS, iR,
HFAUESE T eComp HEA W FI 22 0 I B8 1 Hlm

PRI FHAEL, ANt R i — 2B SR R A e K
AT HEM eComp FEARIR L HR AL T RF AR e A

BT BT AR 9% S A, eComp LK 3DCRT
K2 10 min, ZFRAGITE L (P=0.000), eComp
FeARSE Varian EclipseTPS #2435 (1) —Ff g (4 4 16 fil
SR i, Bl O P EIRX eComp JCTT 41
BT B WA AR BT R A s R —
A4k, 1E W Barnett CO7E G FLIRE IMRT 145
HT AT, 1 IR A B R ZE T LR B B S R 5
A2E ]I ETAGERRAR  E, XFTFHUITIE eComp
AR BT O U, BT R 13, R 24
SV A BA B B3 FE 3% T8 22 sk i) FH T 2GR BT I A R | Ifi
AN LT PR HOKE e B BE B 1 eComp 81 (R B[R] 45 4
IR AR

eComp BOARBAT ] W 38 NGRS 79t 708
FH LRI 256 R O IR A SR 7 S b il
DL MU BT B2 ik 28 & 5 Bk iy 220 MU
S WY ok AR v 4 BRI A AR R A5 R
7/ ,eComp [t 3DCRT A MU BSR4 82 N
A eComp AR TG EF-shgelon m K W T £
MM (multileaf collimator, MLC ) £ 1 751 H X 8% 15
R B DB 455 8 Ay ), (A5 LA o 25 R
SPER BB TR] G, AT 30 MU BE G . sk
Z 0 MU B 7 360 ELER Ik 2§ (9 FE40 2 A1, T BEE
St HAt B — B AR R 2 B IR A ST &
55 MR A 2 R ER Z ] MU i AR B Ge i 2%
S (P=0.059), AN, MU 88 h1 T s il % H ik
TE ELARI A {455 B3 A2 LS /KT 14 AR S BR T
VR — R H A B

eComp £ A [ A 1 [l il fii £ 52 B 5 5700 B, A
VRS A RATR 1 R 2B RO A o ey mT R L U
it 49 S FLRRIEE BB 0 & 22—, SCHR R 1Y
FLIRFE O MR R 0 KR A R 22 R, Jeba Z00F
FF0 1 SRS TR IG PRA ST, 2051 T 0T FE 4R T LA K
T ARG 12 FC S A I RAE IR T 151 7t )
RERISLAR ARG AT | 45 R s SR SR A 48 A
PR E DR B 56 Ml 48 00 % A SR 4 ) Ol 45.65% Fil
19.56% ., Gokula 5" FL AR K H 3DCRT J il 5
PERT 5 & A 3 H Meta 23 M 45 5 BoR SR 2F TS P
it 4 Ik PR PR IS 1 il 4 ) 2 #5431 Ry 42%
1 14% , FF- 48 24 [F O AT V20>30% a8 245 fii 771 4
(MLD)>15 Gy Hif, 5 06 B k£ HC Al i HE S 4 A AR
UKt £ 2 S 390 AT o8 K S S5 e i 48 ) & A4
PRI SR A5 SRR | FLBR IR CRHA T T A



BEEER A 2017 £ 42 %8 118 ( Journal of Chongqing Medical University 2017.Vol.42 No.11)

— 1421 —

IR Z AR EEEEMIERE L, fEEREE
t SR IS BRI B R E IR AR 2 Bl V20
(3 20 Gy ZBGHRE RIS 2k E
53%0) o Goldman S B ST IESEAE B TR U
YEYT 5 B2 6, REAR R V20 #9732 AR 4977 8 0] L) B
BRAHST R R A RER, FHuEIBEEA
(Swedish Beast Cahcer Group, SweBCG ) #HEZEZL IR 18
B LZLRETFRRES V20<20%", FHitk, 7
BT, R V20 160 R Mt 32 B A4 &
BEE WM. |

Jif L BEFD B Bk B PR B AT FE WA K
#E, A BHHHORTE BATFLIRE S R i A] LA
R B BE BB B AR O Y 32 BRI B0, BRT, 7
SGEWITHIENT , ;LB RMEHRERL 95%,
I, FEAS R R 4 1 B BT 4R T ande]sfE— 2P B AR
i OB KB SRS, e S TR RS
B, B 2 PR FERER B0, R
G5 W], eComp BEAR T LR | 00 B A BZ K B
ZRHEFE, X EEEA PRI T PR
BRATIAIT B E R A BT 58 R O AR
TR R TTREME AT B BB EF IR 7
TR, Wit — SR UTEE , IFIUESE eComp
FAR BB K HA B A N D SEBr il PR 23 4L,
R — 2 B R A FL AR B RFLAR G BUIRYY
SEH COBEMBEREE NTTREREERE
FE&, '
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