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LI DR EL AT A FLIR B i PR ¥ 5

PRy, ZERGE, R=H, BRA, B A, BiliT
(e T P = [ A S S 2 /) PP RS R B LR TR, TR TN 510060)

# E. [HM] AR AR IR RILAR G SR B rh B 1E 8RBT (FIF-IMRT) 2= a3 [ik] &
I 25 G LAY AR LA JG 3, N F Pinnacle7.4f 7130 5 48 43 59y B 1) 55 345 147 FIF-IMRT 3%0) F0 8 BRI £ BF (CRT) 1Jl3%
T, RSP TR A RB X | 1E 5 4 20 A7 BR300 & o 2% B kB 25 5, (4525 ] FIF-IMRT 1500 #8 X 5 2 35 50 Jad T 1 4y
WM 1.08 £ 0.01.0.58 = 0.08,fF CRT i1%] 1.12 + 0.04 .0.50 = 0.07(P < 0.05), Z-MIFLARJE FIF-IMRT %] 590 0E &Ik 5h
Jok A0 ] B ) V4O A (2.7 = 1.8)% . (27.2 = 15.4)% (9.4 + 2.3)%, 5 CRT HHlH (3.2 £ 2.5)% . (30.0 + 16.6)% . (10.0 =
2.6)%HALL(P > 0.05) ; {6 FIF-IMRT 3% 6490 F | 560k 3h bk A IR Al i VS 43508 (10.5 + 4.5)% . (71.9 £ 17.6)% . (24.8 =
6.2)% % CRT HHIF1(9.1 £ 3.5)% . (68.6 + 15.9)% (23.1 + 6.2)% K (P < 0.05), A FLARSEE FIF-IMRT 3% (9 JF 0 F =1 0]
Jii (R V40 4332k (2.2 + 1.0)% . (7.7 + 2.3)%,5 CRT 14" (2.1 + 0.8)% . (8.0 = 3.0)%#H{LL(P > 0.05);{H FIF-IMRT &I
B JEF I AR A 6 VS 43 50K (6.5 + 1.1)% . (24.2 + 3.9) %, % CRT 315+ (6.1 = 1.0)% . (23.6 + 4.0)% K (P < 0.05), FIF-
IMRT RIS BEAT M (221 + 20) MU % CRT B9(388 + 59) MU (P < 0.05), [%5i8] 5 CRT #HLL#, FIF-IMRT o] DLk 3t
B DX SR DR D HLAS R B FE (R BB Y8 /D AT (9 1E B 2 B A 5 700 2 R A R B, S T 4 AL 590 £ 7y R G R
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Dosimetry of “Field-in-field” Intensity Modulated Radiation Therapy (FIF-IMRT)
after Breast Conservation Treatment (BCT) in Breast Cancer

HE Zhen-yu, LI Feng-yan*, WU San-gang, WANG Jun-jie, GUO Jun, GUAN Xun-xing
(State Key Laboratory of Oncology in Southern China // Department of Radiation Oncology, Cancer Center,
Sun Yat-sen University, Guangzhou 510060, China)

Abstract: [Objective] To evaluate the dosimetry advantages of “field-in-field” intensity modulated radiation therapy (FIF-
IMRT) after BCT in breast cancer. [Methods] Twenty-five cases of patients after breast conserving surgery were carried out FIF-
IMRT plans and conventional radiation therapy (CRT) using Pinnacle7.4f planning systems, and the differences of two plans have
been compared. [Results] The coverage index (CI) and habituation index (HI) of FIF-IMRT were 1.08 + 0.01 and 0.58 + 0.08,
better than 1.12 £ 0.04 and 0.50 £ 0.07 of CRT (P < 0.05). In the left breast cancer, the V40 of the heart, coronary arteries,
and ipsilateral lung of the FIF-IMRT were similar with the CRT (2.7 = 1.8)% vs. (3.2 £ 2.5)%, (27.2 £ 15.4)% vs. (30.0 =
16.6)%, (9.4 £ 2.3)% vs. (10.0 £ 2.6)%, P > 0.05; but the V5 of the heart, coronary arteries and ipsilateral lung in FIF-
IMRT were more than CRT, (10.5 + 4.5)% vs. (9.1 £ 3.5)%, (71.9 = 17.6)% vs. (68.6 + 15.9)%, (24.8 + 6.2)% vs. (23.1
£ 6.2)%, P < 0.05. In the right breast cancer, the V40 of liver and ipsilateral lung of FIF-IMRT were similar with the CRT(2.2 =
0.9)% vs. (2.1 £0.8)%, (7.7 £ 2.3)% vs. (8.0 £ 3.0)%, P > 0.05; but in FIF-IMRT plan, the V5 of liver and ipsilateral lung
were more than CRT, (6.5 £ 1.1)% vs. (6.1 £ 1.0)%, (24.2 + 3.9)% vs. (23.6 + 4.0)%, P < 0.05. The units of the machine
in FIF-IMRT was (221 + 20)MU, less than (388 = 59) MU in CRT (P < 0.05). [Conclusion] The whole breast FIF-IMRT
improves PTV dose distribution and decrease deterioration of the machine, but can not decrease the high-dose volume of normal
tissue and improve the low-dose volume of normal tissue compared with CRT.
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LR DR B 3L 55 1R 7 B O R L R
PR R O TE NG R A3 B2 ], iRl
ST PR FLUIRAA YT 2R AT H LI ZR
B, BOR m] ARG A 0 ) SRy A 4 o o M G
ORI, HBERE PR A R, JR B X AR A7 o
ORI E,  PRUE AR HOR ik
DA — 2 980D S 05 A S AT 57 18],
SRIHA TV SR T RoR Z —, aldlss
HEDXGR R Sy, AT ST o T A TR B
o WY 7 OE ) ) 58 i T (“field-in-field” intensity
modulated radiation therapy, FIF-IMRT) %1 5 & #1
] £ ¥ (conventional radiation therapy, CRT) i1 %Il
Rl JE—2 I FIF-IMRT 470 2 240 3
LM

1 MALEF*

1.1 fwRflEsE

HEHL 2009 4F 1 A % 2009 4F 12 H il K2
S T ek e = B S 19 25 4 L AR i S, v
AL 1100, A OUZLARSE 14 B AR 25 ~
56 % ; HLAEHY 42 % Kamofsky DIREAR S P43
(Karnofsky Performance Status, KPS) > 80 73 ; #J4%
TR TR MO AT G5 R IR S
FUBR , HF ARG ; #i AJCC2007 1 R 4335
b, AR JE R EL ok pT1-2NOMoO, T 1 12 1], 1T
W13 s R S5 RSB AR TS, W IR YR,
1.2 {KAEIEF CT 134

BT A Fh R AR b A 2 A1 R AR IR T AR
i , % Sinmed Pasteurstraet 6 FL BRI FEEHA AT &
FEYHE E , [#i ] Siemens Somaton Plus 4 12 i€ CT
TE B E R IPUCIRAS T BT 4, DRk
HEE T, 7R B Bl & B bric Ry CT N7
HIOES 2 5 HIERE R 0.5 em, FHE B IS
UM I DL R AL S A AR AR T 1 ZH 2L AR
BN GOME I OSUMFLAR | R RS 8 CT B
PUE o EUGBOREE 1 Ry M 1% A Pinnacle7.4f® =
YT TRI R GE T AR
13 BR.ERFBEWAE

I FH Pinnacle7.4f® =4k 1R R 4%, 7E4E)E CT
P15 b /) 1) g PR O XG0 22 B RS0 i 2
2 ARE IS R A R HECE O IEACHT 1/4
HE 1 om BIAEFIER SIK X AR 48 ICRUS0 Al

ICRU62 #ft 5, 7£ CT %1 5E 500 % i 0 2 i i1 42
LRI R HE X (clinical target volume,CTV) , H:y
Bl SRS SN ZL AR ZH 2 g LT 9k 2 5 R 2L
Dr TR EEM LS IR IX, Hi AR KSR T T 0.5
em; THRIJFE X (planning target volume , PTV)¥E CTV
AR B A SN AR 0.8 em, [T FATITE R
R T 0.5 cm, ETFHRAY 1.2 om, 557 0.5
em, HANELFE il ZHE
L4  HaHaTiRt

EEM YN GBS T , W H Pinnacle7.4f =
YRR G, KA 6 ~ 8 MV G TRt iRk
I AR 50 Gy, 43 25 WS, Bk 2 Gy,
CRT 311 : R AL G U1 4B X 28 ST U aek A 11
SGLOEORIEAT TR, HA T S AEFL R
R RTEAMTEESS 1.5 ~ 2 em, WNINELEIE AR
e SR I, TR X5 40 Ai IS 1242 FIF-IMRT
TR DL PTV REBRIX, DL REIEET J5 1 4 oy S B
NG T5I0), R D2 B 22 BRAE Bk A MU AT
B, ¥ NAMIZR B SER EA ST WL R
DAY RN, AR e 7R DAY 231 LR J7
HIR 3% ~ 49%NERN—DA5% . MUTEFEA R K-
18 e 7R ek DX AE N AMIZR BT Oy ) b B0 TR, AT
B R O e ) B X 2 o AR B, T EAT
AL, Rl ERBEE < 5 MU /97 5F
1.5 IR

PTV:PTV fz K4 D,., f&/NflE D, FI°F
PRV D, PTV EZZAETT 7 B 95% 98% 100% |
103% 105% 5551 AR PR A AT ET 3L (Voser
Vosao Vina Viesw Viosw );PTV %IJ i /}_J T 5!#&
(habituation index, HI)=Ds/Dys(Ds #2785 5%PTV
ZAART I ; Do FIR 95%PTV 7 Fe ik, HI
(EEIT 1 FORE XA i S PR ) s PTV 5P
FEH (coverage index,CI) =V, ./V, x V. /' V., (V,
B DARTR, Vo 254550 o 24 B2 Y R IX AR
B Voo 225 4550 i 2 BT AL 58 1 BT A DX Bl 4R
H, CLAYTERE 0 ~ 1, fHBCR  1E 2 BT )

EHHBAMEGEE  FRIE Do BRE Dyean; FF
AT D REONFLIR Dy SEAMZLIR D, s £
Sy EEZ =20 Gy, =5 Gy BEHARIE 4 L (Vy,
Vs)s W Dy WFHESZ 53051240 Gy, =20 Gy, =5
Gy ﬁﬁ%ﬁ1¢$ﬂﬁ%tt(V40\V20\V5) H OME Doy Vo
VuVs; 7_1'3r #j( fj] Hﬂ( Dy Vi Voo Vs m %% EJE 5!#&
(MU).,
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L6 itk

RJH SPSS 16.0 SEHHAFEA TRURAREE, -t
VORI = BRfEDE (2 2.9) FR  RITEEN TR} 1
ki, UL P < 0.05 W2ZERAGHHEX,

2 % X

2.1 MEFIELLEER

FIF-IMRT 5 CRT it4] b o . B THIX
Do B V0o TG 222 55 (P=0.05) 41, FIF-IMRT
TR DX R B VR i 3/ R IX 5 it HT B
CI 54 (P < 0.05,% 1),
22 RBEFBEFIEZLILR

5 CRT %I AH He ¢, FIF-IMRT 3 %) 7 B R
Ji A X 2L R et i - 2 5] AR (P >
0.05); 7EAMIZLARSE B3, FIF-IMRT 31X (% i
T o0 JUE bR 2y Jok A [ i £ S 34 750 2t B0
(i) A Jii F £ AR S BK Y Ve 5 CRT 3HRIAHARL (P >
0.05) , {H.Co Uk | =] 0 fili 0 etk 30 Bk 9 Vs 38 CRT

%1 FIF-IMRT #0 CRT it X8 X 7 &2 b5
Table 1 Target coverage between the FIF-IMRT

and CRT
FIF-IMRT CRT t P
D, (cGy) 4403 £417 4266 411 4.087 <0.05
D, (c¢Gy) 5242 +£34 5410 = 81 -10.13  <0.05
D, (cGy) 5019 £35 5027 £ 47 -0.64 >0.05
Vosor (%) 98.0+1.2 96.9 + 1.6 359 <0.05
Vosa (%) 89.2+4.6 86.3 £ 6.5 278  <0.05
Vi, (%) 58.6+143 542+14.7 .17 >0.05
Vi, (%) 7.6 8.7 19.1 £ 11.1 -4.14  <0.05
Viesw (%) 0.16 £0.57 5.55+0.57 -5.11 <0.05
HI 1.08 +0.01 1.12+0.04 -446  <0.05
CI 0.58 £0.08 0.50 +0.07 500 <0.05

THRI K (P < 0.05) ; i 764 3L AR g6 8 3 b FIF-
IMRT 30 9 JHEUE o ()40 it 760 e fR 3 ik 1) ~F
300 i KR AR AT ) Vi 5 CRT THRIAHAL (P
> 0.05), HJHNEATRMUAG R Vs 38 CRT HRIK (P
<0.05,%2),

%2 FIF-IMRT i CRT itX B RFEBEFEFILE
Table 2 The dosimetry of normal tissue between the FIF-IMRT and CRT

FIF-IMRT CRT t P
D,can, thyroid gland / cGy 23.1+4.74 247 + 4.8 -1.17 >0.05
D,can, spinal cord/ cGy 13.9+5.0 14.7 £ 6.0 -1.39 >0.05
D,c., Contralateral lung / cGy 20.1 4.9 16.6 +4.4 1.28 >0.05
D,c.n, Contralateral breast / cGy 263 +7.8 24.0 +6.7 1.38 >0.05
D,ewn, Ipsilateral lung / cGy" 793 £ 228 955 + 230 -1.08 >0.05
V0, Ipsilateral lung / %V 9423 10.0 £ 2.6 -1.31 >0.05
Vs, Ipsilateral lung / %" 248 +6.2 23.1+6.2 -3.36 <0.05
D,wn, Liver / cGyV 28.8 +13.9 278+ 144 -1.05 >0.05
D,va, Heart / cGy " 339+ 126 353 + 165 -0.54 >0.05
V0, Heart / %Y 27+1.8 32+25 -1.15 >0.05
Vs, Heart / %" 10.5£4.5 9.1+£35 2.59 <0.05
Doy, Coronary artery / c¢Gy " 2187 £ 746 2287 + 909 -0.83 >0.05
V4, Coronary artery / %V 272 +154 30.0 + 16.6 -1.01 >0.05
Vs, Coronary artery / %" 719 +17.6 68.6 +15.9 2.31 <0.05
Doean, Ipsilateral lung / cGy? 737 + 147 736 + 154 0.23 >0.05
Vi, Ipsilateral lung / %? 7.7+23 8.0+3.0 -0.88 >0.05
Vs, Ipsilateral lung / % 242 +39 23.6+4.0 7.25 <0.05
Dpean, Liver / cGy? 245 + 141 241 + 128 0.78 >0.05
Vi, Liver / %% 22+1.0 2.1+0.8 1.64 >0.05
Vs, Liver / %? 6.5+1.1 6.1+1.0 3.34 <0.05
D,vu, Heart / cGy? 37.8+£6.2 35.8+£6.2 1.03 >0.05
D,wn, Coronary artery / cGy ? 352 +6.1 34.0+7.0 —-0.59 >0.05

1) the left breast cancer; 2) the right breast cancer
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FIF-IMRT 311 HL#8 Bk &4 CRT 11410/ (221
+ 20) MU vs (388 +5) MU, t = -13.01, P <
0.05).

3 i #

A T R FL R O FLIRYT AT AR 00 SR 5
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FLI R BRI B i TR AT IRA
F] AN () )2 T e e ey 25 oty S 2L A R A A A
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S s A LR AZ BRI | 56 2515 7 5 Bt o st
(] P HERS B A T R, kb R 2L i iR TR LR
JE RGBT BB R N BARA 2 E AT R AL
AR J5 5 FLIR BRI A 5T, L2524 A R4y,
{BAFEE TR PR 45, ANRETETA RS &
HHIFRE, FILH T TR E AR s> 4 2R i
SHATT B R (64

RS IO PR AT X I DX PN 45 A 18 i o 7R e
SRPEATVRH , (R IX = 4R ST, B
D DX 4 )M | TR] A s S L2 R
WD, e R AT, R AR
H FIF-IMRT B AR XA FLAR J5 42 2L BB iR 97
IR AT, 45 5 /R FIF-IMRT RJ Jal /0 # [X ()
CHRT RV R T I 2 RGE R X o CL A HI
X5 SRR A AR — 20 R, B AT A
AN S M LR O R A, RAS AT
PIEARR . HATE IS IMRT 1677 S
FBL AT B AR 2= 1, I R e b (B
gL A NEEEN, R a3 IMRT BR 5 nT [
0T B JBR S 0 1 7 E AR R O (AR S A AR
WA T IR R — 2P Bl

TEFE KA B AR 7T, R AR B8 G
XPAZLAR | 2000 2L R AR B P I % A ) LR o
SEE RO I FN SR B0 ik ph T 2 27 500 2 R
Sy R, BRI AR/, B FIF-IMRT 815 CRT it
R R P R AR L, F R FIF-IMRT 141

P14 A L 28 5 1% R0 A O U et bR 3 ik 14 - 34
F K Vi B CRT HHRI/N, T OL i des 8 34 1
(A0 i P~ X80 50) e ()00 it 0 FE O V7 LR
CRT IR/, (H22 R G 2R3 X, X E B2 FIF-
IMRT ()35 B 42 DL B0 26 B 7 m) 4 Sk 32 187 A5
T3 1), AR FH B 0 I X 3R o Y A0k | R
VD R S S A B A2 IR AR, XS
0 Sk A5 2R GE AR R 5 SR T A I FL AR AR AR FLE-
IMRT 300 i [t O J0E SR Bk i) Vs ¢ CRT
TR, A 7L AR 2R FIF-IMRT -5 4 [ ) it
FUFRE Vs 8 CRT IR, XA EYS FIF-IMRT
i % LG EE A ¢, Btk FIF-IMRT $0R
FEVA BA S At O il U S 4R 3 9 f& S 2% B
) e 7 R DX (E B 1 R e ) BRRHARRR 3
oA | AV S R A < R R I s U AR
WA Rl R i — 2D 5E )

ABF 5T 45 5 7R FIF-IMRT 3151 59 HL 25 ik %
B CRT HRI/D , mIg A6 Y7 st 8], 5 ) R HL
PRI AL, BEAh, T CRT -5 S EF i 5 i 40X
AL 2 em, DARIERE S FLRRTE UGG FE P 5 TR FIF-
IMRT BRI 5 CRT AL, (HF8F 2 MLC F1iK
FITAS, i 5 32 W W R AR R 22 S5 ) TR UG I R
BB AR AR S A Y], AR &
WP 1 BR B BRSO S BoR, Al e
B RRAE FIF-IMRT (AR
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