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A RESRILART IMRT #1 sSDCRT HFIEFELE

Foek, ¥ A M FS
(RFERFWREE T ARERZSETH, B 200072)

[(HZE] BB AR STAMRTHE KA = 43 Bk 57 (3DCRT) # K 42 LI & 4% LR G 3057 89 7] &
FEF, FHik #®RIR2017F8 A X 20195 9 AEZRATHRILRKGHTAILIEEEE 80 4, B —HiL o5&
it IMRT #= 3DCRT 3t %, sF b iffE $2 R 39 4 M3 K (HD 3 B F 3 4 (CD . 2% .98 % 3o R 4K 2 B % B& 71 &
(D, \Dyg) s AB BANBF A AR S JE AL ke A2, R 5 3DCRT H AA I, IMRT # R F 4 UMt
% # X (PTV) . /& A2 %+ % £ X (PTVb) # HI ¥ 4&,CI 4t &% ,PTV 4R % PTVb K 3% (PTV-PTVb) # D,
PTV-PTVb P 8L FH T 1.1 4569 4K R (V) BAK[ Vo, : 145, 10(100. 84,227, 25) cm® ws. 247. 84 (183. 35,
353.12)em’ ], 2 F A %t 5 &L (P<<0.05), 5 3DCRT # K48k, IMRT # K F &M A 3 000.2 000 cGy
BAH I RAR T 5 (V) Vo) Fo T3 F 2 (D) BAK, S IE 4 000 cGy BH SRR E 2 (V) V,y 2 D, B
1K, 5Lk 0 KA F (D) Do BAK, A 489 D, 7+ 5, ffri’ji]‘%ﬁ'”“LX(P<O 05), &it 5 SDCRT
FHARAML,IMRT H R ELMBERIAREHN T PEARZER Y IR PEN L, BRKER F 7 & RKAAR, T4
WARP LR BT,

(@A HIMRB;ABRKB LT S EBAR LT AN BTF ARETE

[(hEEHEE] R737.9 [XEk#RiZE] A [XEHS] 1671-8348(2023)09-1373-06

Dosimetric comparison between IMRT and 3DCRT after

breast-conserving surgery for breast cancer’
DONG Xiaoqing s HU Jie LIN Qing”
(Department of Radiotherapy , Tenth People’s Hospital of Tongji
University s Shanghai 200072 ,China)

[Abstract] Objective To compare the dosimetric difference between intensity-modulated radiotherapy
(IMRT) and three dimensional conformal radiotherapy (3DCRT) after breast conserving surgery for breast
cancer. Methods A total of 80 cases of patients with breast cancer after conserving surgery in the hospital
from August 2017 to September 2019 were selected. IMRT and 3DCRT plans were designed for the same image.
The homogeneity index (HI), conformal index (CI), doses received by 2% and 98% of the planning target
volume (D, ,D,) were compared and evaluated,as well as the doses of the ipsilateral lung,the contralateral
lung,the heart, the spinal cord and the nipple. Results Compared with the 3DCRT technology,the HI of the
whole breast planning target volume (PTV) and tumor bed boost planning target volume (PTVb) decreased
and the CI increased under the IMRT technology,the D, of PTV-PTVb,and the volume (V;;) of the PTV-
PTVb,which was close to 1.1 times of the prescribed dose,decreased [ V;;:145. 10 (100. 84,227. 25) cm® wvs.
247.84 (183.35,353.12) cm® |, the differences were statistically significant (P <C0. 05). Compared with the
3DCRT technology,the volume percentage receiving 3 000 ¢cGy and 2 000 ¢cGy (V4 ,V,,).and the mean dose
(D,pean) of ipsilateral lung decreased. The volume percentage receiving 4 000 ¢cGy (V,,),V;, and D,.... of heart,
the maximum dose (D,,,) and D,,..., of nipple decreased,D,,,, of spinal cord increased under the IMRT techno-
logy,the differences were statistically significant (P <C0. 05). Conclusion Compared with 3DCRT technology,
IMRT technology can increase the homogeneity and conformability of the target,reduce the volume of high-dose area
in the target area and better protect organ at risk in the radiotherapy after breast conserving surgery for breast cancer.

[Key words| breast cancer; intensity-modulated radiotherapy; three-dimensional conformal radiation

therapy;dosimetry;organs at risk
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FLIR I8 J2: A BR 4 Pk R 9 R fe v i Bt H iR
T H R R B AR F TG H, ©BRE 3R Lok
IR kR 2 H . TR LR R E 0 kR
2, H 2 B ARG AR (modified radical mastectomy,
MRM) 5 & [, F AR (breast conservation surgery,
BCOMNFEFAREM, BREEK 5006 EM 1
1 FL A BB 232 BCSHIRE AN 2y 30 00 Y f #2532
BCS™, Jyral{fizy 2/3 e R 5 e i 2 &
Xif B2 o A R AR AR AR R B O e R R Ak e 7%
RAAEEAMEMY . CORRADINI % B 5% 1 3L A
J5 BT B A RO 5 R R AR FL R TS A7 WO R Y )
W H R A RS RE . S B R
kAR FL A S5 ST WO 22 05 T Y i R, 0 R T 4%
A, BB S H BT (two dimensional radiothera-
py,2DRT) , =4 & iS7 (three dimensional confor-
mal radiotherapy,3DCRT) ,J&5% i JT (intensity mod-
ulated radiotherapy., IMRT) #1 25 FR jijg #% 8 3 ( Volu-
metric Modulated Arc Therapy, VMAT) K., H1F
B & 55 B 1 52 25 G i i X 2% (NCCND L i 98
IR YT 6 T 0T FL R AR S T B R Y A 1 L TR A B 3
AR JEAE 2016 AF B UK IMRT £ R 40 A NCCN LR
IR AR . PR FLARJE BT R R TR O B R £
PR A 22 . WML, ARSI IMRT LR 5
3DCRT $A 25 1 F FL AR 98 O/ 2L AR J5 ik 7 90 4 19 4
4 Rl R 55 18 1Y 0T R RIS
1 B"REAFE
L1 —ffH

PEWC 2017 4 8 A 2 2019 4F 9 A TEABEATIRFLAR
JE O W FLUR R S 80 Wl AR IR 27 ~88 &, i 4R
% 58.5 % s ZEMIFLAR I 40 ), A5 M 2L AR g 40 B, SR
A% 8 M TNM 73 #] 45 o 2t 17 R J5 0 8. Hoh
T,N,M, ¥ 74 ], T,N,M, & 6 #l, KFREA
B A6 0 22 D1 25 W A 3 L i A A2 i R TR
1.2 Fk
1.2.1 MEXRE

YT A5 A Synergy B4 N A% (i Mt B2 BL 35 A
D AR ALAR 20 HE CT #EHLE A7 R 58 SOMATOM (£
EVEITF2A8D 7 i1 R 48 Pinnacled. 11 (fif
2RARHA D
1.2.2 %R B FRR

JrA B ETTRALAE 20 HF CT BE400E 7 R Ge 4
AR He e 5218 . KR35 O RMOZ 5 D) 3L B 46 28
i e . FLIRFEERF B 0 B B2 A 1207,
WF 53k T2 X, CT H4i R 120 kV. L 60
mA, H#)Z)E 5 mm., R B0 FL 5 %
LOTFH AR T RLUT 5~7 cm, Sl £ 45 5¢ % i
B, KB E CT B AL i =iy it RISt R 48,
1.2.3 RUARLSERZEHS

[i] — Bl 3 AT = i ) 1o B O, BT BRI R, 2R
iR Iif PR ¥ X (clinical target volume primarily breast,

FAEF 20235 A%5525% 9M

CTVpbr) . EF oy a] fil 2 i FLAR B 5L, — A A 8 i i
BT ;T AN CT EMR AT 2L AR I o e T )2 s B Ak
R 0.5 em JEIR ALY 5 5 5t S B O JUL I N 2% 1w 5 7Y
SR i 55 5 A B 2 L I B AT B T A B ik
I8 R Il & X (clinical target volume primarily boost,
CTVpbo) : LIAR e | i 7 M . AR HF4H 58 IR 4 J8 2 R
b i A BR ) i, AR 0. 5~1.0 em & CTVpbo, iT
R0 XA 45 i PR AR X (clinical target volume, CTV) %t
filt EAMYT 0.5 cm, Hrh AT FEAN AN A5 R O ik 2 T
T 0.5 cm, 43 Al a2 A2 FR TR HFX (planning tar-
get volume, PTV) F1 98 IK il & 11 %] #2 X (planning
target volume boost,PTVb) ., & K #% B L6 22 47 fifi
1.2.4 X fmi

[ — & CT BG4 4T IMRT $2 A Cla] 5
B, 2R EFE N 5 040 Gy/28 FLEIE 5 992 cGy/
28 F)FI 3DCRT A OF 5T, 2 FLIRFH &4 5 000
cGy/25 F, SR X R In&E, 5752 1 000 ¢Gy/5 F).
P 425K 95 06 1 B DX AR B #1195 Y6 1) Ak 5 )
2, IMRT 3HR1i% @& N 7 B 9858, DL 58 ) 46 ol 3k
THE S AR RECE R JE IR 0 RN DX AN (] 1 e 2 20~ 40
HY A~ 28 0T SRS AR TG E WP A A A B 2 M 0°
D7 1) 5 e 1 8 i Y L 8 R B 5 e 3 D4R Y e A 0 il hy
6°FI1 12°, LAy 1 4% 0 DX 5] 68 4 50 B R B — A 04
By, & B HE UGS Zh TR UL A S K B 0° S B A
) Al S5 5 3 A4S T B 22 0 S (muulti-leaf collimator,
MLC) 4 M4l B %6 B8 7 Bk — SR8 1.5 em (& 1,
2), BT SR & 5 WP Al 3 %], 3DCRT 3 &1 Xf
CTVpbr AR 45 ) 1 DX R 2 AT 285 /9 A5 £
JE 5T AR S UV S B AR B RO AL 5 em,
[Fi] B Ay sk G 300 DX 8 7 AR L A S U0 4 BF T 1) 4 )
T 2~3 1, XK IX 45 T WA~ 2 1 0 BOE G
BFL0°.90° (ZEFL) 8 # 270° (473 ], IMRT 45 AR Hil
3DCRT $ AR T 09 2 FLORFL AR 35 55 5] 42 42 43 i 75 i) UL
3.
1.2.5 #3545

2 7% [ bR 8 43 B 5 0 4 2 51 2% (International
Commission on Radiation Units and Measurements,
ICRU) 83 5 4l 45 B 5E | it 27 PP Al S 4. 38 I Al
(DPTV.PTVb By 2% .98 % I [X 1A L FT 52 16 5] 4
(D, .Dgy) ¥ 5] 1 48 £t Chomogeneity index, HI) f &
JE JE $8 81 (conformity index, CI), HI= (D, — Dy )/
Dy, » 2 Dy, /& 50 0§ XA BT 32 B i HT BUE
U 0~1, HI @423k 0, UL W HE X 5Pk ay . CI=
(TVi/TV) X (TVi/ Vi)™ Hotf TV S 4k 05 5 43t
2R T AL B8 (A AR R, TV ¥ X AR AL, Vi A4 5 7
LR TR R AR, CT HUE IS 0~1, CT HUfl 8z i
1, Ut B X GE P B A, (2)PTV 4KEBR PTVDh X3
( planning target volume-planning target volume

boost,PTV-PTVb) K D, & PTV-PTVb #1511 Ak F7
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FE L1 AENERTR(V) . B X e B VR . (1) S i
A 352 3 000.2 000.1 000,500 cGy HR 5 Hy 1Ak
*/E{Eﬁtlﬁ(vﬁo \Vzo \VI(J \Vs ) 7Siziéj;)‘fu§(Dme;m) H (2)

AT 5 B AN IUR 81 .
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W32 4 000,3 000 Gy MEEF AR TR 20 L (Vo
Vi) s Dyen 5 (3) B 88 A9 B2 K F) i (D05 () Fk 1Y
Do 1 Do o

MEFA R

. BB AR R EL421. 5 cm

1 FEHFHFHRML LS cm REE

Trial: IMRT Before
X
%

ARFIF MLC ISR 5 B AT MLC W5 B AR

Trial: IMRT Aéter
X

B 2 FE MLC SBH v rEE

| T '
A:IMRT K& Wi {7 ; B: 3DCRT Wi iz ; C: IMRT & AR {7 ;D: 3DCRT K ARA .
3 EMEIL I EESEER IMRT 1 3DCRT H R 7 2 49 % 7= i

] .
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1.3 %itam

K SSPS21. 0 B A7 4 g it 43 M s AR IE S
SRR M(Q, . Q) K w4 W] L 84T Wile-
oxon BRAIAG LS , L) P<<0.05 NERASIT¥=Z XL,
2 % 3
2.1 ¥R AFFIRME

PTV.IMRT ¥R F# D, .HI % 3DCRT R F
ik, Dys .CI &8 3DCRT H A T FIF R T 4 2%k
e 22 R A Gt 2F = L (P <<0.05), PTVb:IMRT
FARTH D, Dy, HI £ 3DCRT # A& F 1%, CI #%
SDCRT HAR T, AP H R & S8 2 »44
GiiteF R L (P<<0.05), PTV-PTVb:IMRT # K F
) D, Al V,, 8 3DCRT HAR ™K, 2R ¥ HGIT¥E
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X(P<0.05), W1,
2.2 RABBEMNEFILEK

B . IMRT # R T Vi, Vi Dy
3DCRT # A F ik, IMRT £ R F 8 V.V, &
3SDCRT AR T 27 WA G152 L (P<<0.05),
Al . IMRT R F 5 3DCRT i R FHY Voo Vo .
Vi, WL, 225G 2EE L (P <0, 05); IMRT #
RFH Vs Dy % 3SDCRT A FAK, 22 5494 483t
R (P <<0.05), X T E, IMRT #tR T V.
Vio sDyen 8 3DCRT AR F AL XF T 3Lk, IMRT $
AT Dy Dy 8 3DCRT $2 A F K XF T4 86
IMRT £ R F 4 D,.. % 3DCRT i R T & B
BHERE, 225 WA G IR L (P<<0.05) ., WL#E 2,

*x1 ZLARSE IMRT #1 3SDCRT AR TiBTEEFE LB [»=80,M(Q,,Q;)]

i H IMRT 3DCRT P
PTV
D, (cGy) 6 172.00(6 114. 25,6 242.00) 6 364.50(6 284. 00,6 419.50) <0. 001
Dyg (cGy) 4720.00(4 671.00,4 783.00) 4 685.00(4 643.00,4 741.00) 0.017
HI 0.27(0. 26,0, 28) 0.31(0. 29,0, 32) <0. 001
CI 0.67(0.61,0.71) 0.56(0.51,0.59) <0. 001
PTVb
D, (cGy) 6 270.80(6 228. 00,6 356. 25) 6 424.50(6 356. 00,6 470.75) <0. 001
Dyg (cGy) 5 765.00(5 702. 98,5 849. 00) 5 849.00(5 719.50,5 978.50) 0.001
HI 0. 08(0.07,0.09) 0.09(0.07,0.11) 0.014
CI 0.57(0.47,0.63) 0.39(0. 32,0, 43) <0. 001
PTV-PTVb
D, (cGy) 5 713.00(5 604. 00,5 771. 65) 6 099.00(6 018.00,6 179.00) <0. 001
V.. (em®) 145.10¢100. 84,227, 25) 247.84(183. 35,353.12) <0. 001
x2 ZLAR%E IMRT f1 SDCRT AR TREBEBEFELE[»=80,M(Q,,Q;)]
i [ IMRT 3DCRT P
B it
V0 (%) 18.58(16. 32,20. 05) 21.95(18. 04,23, 94) <0. 001
V,, (%) 24.31(21. 99,26, 04) 25.89(21.42,27.87) 0.001
Vi, (%) 34.30(32.54,36.36) 32.48(27.97,35. 46) <<0. 001
V. (%) 45.59(42.29,49. 50) 44, 28(38.87,48.71) 0. 030
D,eun (¢GY) 1 313.80(1 213.05,1 379.47) 1390.45(1 181.55,1 519.47) <0. 001
e it
V0 (%) 0. 00€0. 00,0.00) 0. 00€0. 00,0.00) 0.317
Vo0 (%) 0. 00€0. 00,0.00) 0. 00€0. 00,0.00) 0.102
Vm(%) 0.00(0. 00,0.00) 0.00(0. 00,0.00) 0.471
V. (%) 0.01¢0.00,0.19) 0.29(0.01,1.09) <0. 001
Dyean (cGY) 48.00(39.10,56.85) 80. 35(56.72,95. 92) <<0. 001
Y
V(%) 2.87(1.17,3.98) 6.40(4.04,10.00) <0. 001
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Bk 2 FLAR%E IMRT #1 3SDCRT AT BERBREFELE[2»=80,M(Q,,Q,)]

WiH IMRT 3DCRT P
Va0 (%) 5.47(3.01,6.42) 8.34(5.71,12.44) <<0. 001
D, eun (cGy) 595.75(573.32,637.57) 754.80(614.40,1011.10) <0. 001

H A D, (cGy) 68.90(45.07,692.00) 52.30(43.00,63.25) <0. 001

3k
D,ox (ecGy) 4 477.00(4 274.50,4 639.25) 5 583.00(5 270. 50,6 049.50) <0. 001
Dyean (cGY) 2 826.00(2 333.92,3 179. 92) 3 745.45(3 223.20,4 337.15) <<0. 001

"AXGETE 40 {25 MU LA A

3 it it

EFUMR I R FLAR G BT A 2= E F5E 3DCRT
IMRT . VMAT %57 H R S0 30 MR i 28 25 301X AN
& T 2% B R oA L 45 R R AN RN IT AR &4
AR FI 22 T2 I HOR BRI PR AF 5T 45 SR R,
IMRT A A 25 38 fn pl g g i 2 & R AR
FRERLZW, AT PTV Ml PTVb, 5 3DCRT # A AHH
LY o [RIRR 76 30 X3 /2 95 %0 1 Ab Ty 59 4 3k 31 95 %6 Ay
KARBUE O R IMRT $ REESH S M GG E B
B, 5 HAD 2 2 B BF 58 45 SR AR AL TR A A SO
WAMXS T PTV-PTVb K m & D, & V., ,IM-
RT 47 A B i B I 7L AR X 5 8, 3% A3 A F BRI & 4 3L
i 21 20 2T Ak 114 AR SR B AT 7 1 A FRUIX g G AR
SO S VERAS I E S € N

IMRT $ A o] AR 4 g () = 4 T8 R ik o 5 48
S R A e ) B BIORS v L O am 0 2 A4 1 BT A A g
SRR B o] R OE R 0 AU Ul /N I AR S R L (HE
FEFLM R O R YT A AR L B T R RS Bl 4 i

SEDTURIE Y 1 ph IO X LR AT S 0 L 2 R A Bl i
KR BE AT 3K 0. 88 cm. i — 4™ M- I 3z oy J&] 9] P 48 X Ak
D7 A e K22 ik 5% . e 3SDCRT
BEAR S BFANIE T B AT LLAE U G B R AR R R R A
N1 5 em, YA WG GE Al R B 25 . T IMRT
FoAR N 25 2 Pk B bs 8 0 oy R R4 A Bh
SRS TR ATk B S R A R R A0 T 1k b
W, A AR A e FUR g T RS 8 R v
I 2 20 R o 2 oF 2 PR B R AR AR PR A
Ry o 38 BT R B A A N W A AR R
IR AL 2T 5 1T R A 25 R K. ABFSCR A
KA Pinnacle 7B MLC M7 ik, LB B K
IFIR Bl B 0. 88 cm A AL AR I 1 Jonn 3 245 5 B 2K 52 244
0.7 cm, ALZS H5 ¥ IMRT %1454 91 55 7 85 7 i
JRAN MLC 4Mi 1.5 em, 11 76 B2 ik B A MILC AN AML,
RGBT AR IR, 5B AR AR, AR
W52 PB4 F 5 i 5% 5 350 40 SN0 L AR A8 4 4k 4
AR a0 A R 2 | Ak B X e T L T TR UL A
SR IFRELIE TR B S . ARAFS IMRT HAR
B 12 v S X 114 24 5 P RN T B, () B 2% T R s
3, By 1k XA G R B 1 &k

5 3DCRT $ARM H, IMRT 7 AR 78 B AR 3L IR 8
TS AT P SR £ e A DX O S A 5 R R B R
HAHWEG —EmH. AP H IMRT AR T &
WA Vo, FHALECH 18,58 % .1 3SDCRT 4 AR R i %
J921.95% . ARHE SCHER (21038, Vo 5k 5 vk
P ST A 5C 5 Vo <18 Y0 11 £ 2 R S 1 il 463 495 & A o
R 6% 24 Vi =18 Y0 Bt i S P i 483 45 ) & 2B Ry
24 % . VAHA IMRT $7 AR XF 2L B g Ay $a il 260 il 11y
X HAA —E . A WS RGE LR R T O
SR AR I 1 Gy s 32 E R Bl bR 1 A U 1 T
7.4%5H WA IMRT HAR F O IEA D, 8
3DCRT $ A T /N, 7R X0 JIE AR 40 7] AT — 2 A 3.
A HABAF 5T, A B 5T 0E — 25 40 1 7L 3k J8 161 B2 Bk 79
L, IMRT 47 K B o 3K 2L Sk J81 R bk 1) d5e K5
IR SE RO . PR A R B R Ak
JRA KRR, 8 3DCRT # R IMRT £ A iy & i &
JEE T DAE a3 A e 4 A0 M ke ek > B R A AtE MR
B R, JF H IMRT AR 8T 2L 6l 20k 7 & 78
5000 cGy PAF . i #E AT G s /0 7L 3k J8 Bl R kR R
N B A

ZE LTk, 7 IR e R EL R 5 BT b, MR T
3DCRT # A, FE MLC Mt i) IMRT $7 A $ 5 7 #0
DX B4 5 PR T3S T BE L BRI T X ey 79 X AR B, Al o
UM PR 3 A8 K AR R L OF B % R T MG 3l ok 1 1R
%, WWFERIE LB, IMRT £ RIER L G K 28w
SR 22 R KRN A L T g EL AT T JRE s i R
K 9 5 2 05 T A R A A IO A A T I AR P
It FLRE S 45 46 36 97 A L O 4 B 3 0% [ B ST 48 Y
TR

[1] SIEGEL R L,MILLER K D,FUCHS H E, et
al. Cancer statistics,2022[J]. CA Cancer J Clin,
2022,72(1).7-33.

(2] BUARESIR BTy He 4« SEJe. B 300 L i A
TRFLAREE G ARG U7 5 7L 5 2 V)R B 97 800 L
(7. BRAR R B2 24 . 2022, 30(9) : 1608-1613.

[3] EBCTCG (Early Breast Cancer Trialists > Collabo-
rative Group) , MCGALE P, TAYLOR C, et al.



1378

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

Effect of radiotherapy after mastectomy and axilla-
ry surgery on 10-year recurrence and 20-year breast
cancer mortality; meta-analysis of individual pa-
tient data for 8 135 women in 22 randomised trials
[J]. Lancet,2014,383(9935) :2127-2135.
CORRADINI S,NIYAZI M,NIEMOELLER O
M, et al. Adjuvant radiotherapy after breast
conserving surgery: a comparative e effective-
ness research study[ J]. Radiother Oncol, 2015,
114(1) . 28-34.

2 2. DRFLRJE A T i ST gk e L] .
rh [ Ah Al 5 R 2% 7L 2018, 25 (2) 1 138~
142.

RALTy VR, BN, AL FLIR R DR FL R S 0T M
o 80 5 B AR A0 i R AR R L A [T ). SRR RIS
59288.,2017,22(5) :401-406.

FETT IR XA A A e SRR SR S
PR [7] 25 HE St T )23 MR e RS 5 17 )23 2 R RS 1) T
Sy oE () ], S Im IR BE 2 Ak 5, 2021, 25
(1) :6-9.

WE IR E 2R TR AN T, 5. FL 5 B € W7 )25 ik S
IRIT 5 P SRR IR T 0 ) 5 B I R )
SEW LT L. v [ BE A ) B A R AR, 2018, 35
(3):269-274,

STELCZER G.MAJOR T.MESZAROS N, et
al. External beam accelerated partial breast ir-
radiation: dosimetric assessment of conformal
and three different intensity modulated tech-
niques[ J]. Radiol Oncol,2019,53(1):123-130.
RS T L i L R DR LR IS R R OT L =
S I ST 4% B0 R R 9 R T AR X
A e K 25 B 2 ARk 22 %]
T ANEEST ,2020,39(25) 1 16-19.

CHIO K H,AHN S J,JEONG ] U,et al. Post-
operative radiotherapy with intensity-modula-
ted radiation therapy versus 3-dimensional con-
formal radiotherapy in early breast cancer: a
randomized clinical trial of KROG 15-03[]].
Radiother Oncol,2021,154(1):179-186.
HORNER-RIEBER J,FORSTER T, HOMMERT
GEN A, et al. Intensity-modulated radiotherapy
(IMRT) with simultaneously integrated boost
shortens treatment time and is non-inferior to con-
ventional radiotherapy followed by sequential boost
in adjuvant breast cancer treatment: results of a
large randomized phase [l trial (IMRT-MC2 trial)
[J]. Int J Radiat Oncol Biol Phys, 2021,109(5):

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

FAEF 20235 A%5525% 9M

1311-1324.
MENG ], HUANG W Z,MEI X, et al. Adjuvant
breast inversely planned intensity-modulated

radiotherapy with simultaneous integrated
boost for early stage breast cancer[]]. Strahl-
enther Onkol,2020,196(9).:764-770.
MEATTINI I, MATTAZZO L,SAIEVA C,et
al. Accelerated partial-breast irradiation com-
pared with whole-breast irradiation for early
breast cancer: long-term results of the ran-
domized phase [ APBI-IMRT-florence trial
[J].J Clin Oncol,2020,38(35) :4175-4183.
LIU H Y,CHEN X D, HE Z, et al. Evaluation
of 3D-CRT, IMRT and VMAT radiotherapy
plans for left breast cancer based on clinical do-
simetric study [ J ]J. Comput Med Imaging
Graph,2016,54(2) :1-5.

WU R A ok RO LR R LR S
3D-CRT 5 IMRT B34 % 53 1 J 2 Bk B2 3 L
B i E B 3 20K, 2017, 34 (6) 1 574+
578.

QI X S,WHITE J,RABINOVITH R,et al. Re-
spiratory organ motion and dosimetric impact
on breast and nodal irradiation[ ] ]. Int J Radiat
Oncol Biol Phys,2010,78(2) :609-617.
e, WO, AR AF L LI R FLOR S I A OR
(R 807 SR =X 0 3 2 B LT . i R B2 2 A
KR5S ,2022,7(3):56-61.

AR KRBRE, A5 5. PR IRE &b
T3 VEAE FLRR R LA R 5 I8 R T ) b i 5]
LT A E B A 2Rk, 2020, 37(10)
1237-1241.

PR W B S PR G AN
AR FL I DR FL AR 5 28 BRUIE % 9 5 3 ) v 124 57
RS ] B 2R3 4, 2022,19(3)
23-27.

JAIN V,BERMAN A T. Radiation pneumoni-
tis: old problem,new tricks[J]. Cancers, 2017,
10(7):222-232.

FINAZZI T,NGUYEN V T,ZIMMERMANN
F,et al. Impact of patient and treatment charac-
teristics on heart and lung dose in adjuvant ra-
diotherapy for left-sided breast cancer[J]. Radi-
at Oncol,2019,14(1):153.

(W B 11 :2022-08-30 &[] H 11 :2023-01-08)



