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Abstract

Objective: Design three different treatment plans for breast cancer after breast conserving sur-
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gery radiotherapy, by comparing three groups of treatment plan dosimetry differences, determine
their value in breast cancer radiotherapy. Methods: A total of 20 patients with early breast cancer
who underwent whole breast radiotherapy after breast conserving surgery were randomly se-
lected, with 10 patients in each side. Three dimensional conformal treatment plan (3D-CRT), in-
tensity modulated treatment plan (IMRT) and hybrid intensity-modulated radiotherapy (Hybrid-
IMRT) were designed for each patient in the Xio three-dimensional treatment planning system. The
planned isodose distribution, target and normal tissue and organ dose volume histogram (DVH)
and target dose uniformity of the three groups were evaluated respectively. Results: By comparing
the treatment plans of the three groups, it is found that hybrid IMRT and 3D-CRT can well protect
dangerous organs such as heart and lung, and hybrid IMRT and IMRT have better target dose Ho-
mogeneity Index and conformal index. Conclusion Compared with the other two plans, can not
only ensure the HI and CI, but also significantly improve the radiation dose of dangerous organs
such as heart and lung. However, the design of breast cancer after breast conserving surgery must
be combined with clinical practice. Therefore, for patients with good posture repeatability, on the
premise of positioning accuracy, Hybrid-IMRT is the best choice. For patients with slightly poor
cardiopulmonary function, 3D-CRT should be given priority.
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FLIRE 2 Lot i WP E I 2 —, R ESEH T KA R 1], 1 LRI R T i ST 4L
P FNER I E AL 2] (3170 WT B, FLRRIEE R R L8 Bk Lo BB hE () 28 — A4, JF H& T B A RTER AL .
TRFLTARIOTT 72 T LM B AR £, ARG SRR T e FUE 20007 TR, =02 =
I ERFL T ARG I 8 AT U TT (4]0 BURRIT AU R R R R T 67%, 1 H AR BOR ik %
[ A L R e 7L 1) 5% 25 A0 R R R ) A 3 o [ 5

VA SRS V5 JT (Intensity-Modulated Radiotherapy, IMRT)$5 A8 F 21 8 07 A Sk 2 BEE 11 S LA 3k
A RITHOTT VA R R R R T SR o U e FBCS VR 97 Al R 1 2 e AL B SR A T A R R I A, Re s
AENE TR ) S VERRE DR R A . (H S B R AR F VIR S [6], AW BT T =M
BIT VR, BRI E A Bl GO E. VEIT BRECT HAT TR R 2 S SRR T SERE M, IR R FRIE ST
RS % .

2. MBEFE*E
2.1. BHEEE

PINFRAE: IEFE 2018 4E 7 A& 2021 4F 4 HEEEMREREHOE I FAIVE RAAR G B 20 B, EH%
10 B, “Fk% 33 245 %, HAFER 39 %, TG FRE 4R, 28 pTINOMO, LHUTEESAE. HiRA
HeERMEERERNEE.
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2.2.1. FIEIE R CT EEHE

PRAE R PR B B, AHIE I8 4 30 R P A R ] 5 R Y % H R LR 7] B3P T ] AR
by T RS E LT, A, B R A, AR R SO E A . 75 KR Big Bore
CT BN FREAT I, FIIEE AR LI E AR T 20 mm, FH#ZEEN 5 mm.

222, BXAE

A TE R JEH CT B A% 2 Deepview 17 H )4 I 2 348 B, A 5ERH AMER BRI iH I RS . 1
S e PRI A 75 AT fa SR 2 B RN, A Re 4k S A JE ), I PR 2= A2 2 i H 1 R 3 [X (Clinical Target
Volume, CTV)F111-XIJ#E[X (Planning Target Volume, PTV),

1) CTV URFAR I A NAE, JEIRAMT 10 mm, ANEIEMYL. PRIV PE, ST T 5 mm.

2)PTV Q45 CTV, LHRIFRALR %% FTHRABHALR TS, NAABRHALANS, AT 4
FAMHAL I BT AT Smm; 5 FAAOIENE - WL KL

2.2.3. JRITIHHRIET

FrA 20 9 538 BVETT THRI AR FH 48— B AR, [/ — M RIR R 56 . CTV A J7 7l E A 60 Gy/25F,
PTV 45 FIE N 50 Gy/25F . BREIZEHIITR: CTV. PTVIS%MAFR EIABIA 5 IR . 16 M 28 5 IR &
BR O T E(Dmean) < 8 Gy; BT L: V5 < 50%, V20 <28%, V30 < 10%, *F-#47] & (Dmean)
<15 Gy; HUIRAR V40 < 50%; A #f Dmax <35 Gy.

B B 8w E = AAFREIT R, 20 = 4EE T 16 7 THRIGD-CRT) 5&¥G 77 1 RIIMRT) K id
TR s A VA7 T RI(Hybrid-IMRT).. ab A 3D-CRT: 7ENAMIIZREF 50 15 B AR Al LAl - infE B CTV 1)
SEF; cd N IMRT: 7ENAMIIZRITERE NG E 5 B30, R FE; ef NTENINETEVILRET (1) Ehh - ff
IIN—X RES B R sy, 55 N AMDIZRET IR L) 57, 3& T V12 ET 5 1 5 D126 T B E 4374 1.5 Gy #10.5 Gy,
TREAXZERF o St —A 0", SEFH R FONBUE Sk, FIN— AR CTV ME . Bk 1 Fos.

2.3. AT RITEE

TRIT TFRII DA R AR GRAUE AL )5 7R RS 158 95% CTV. PTV AR SL T, Fui 3 Aliayr tH Rt
XI&ETEARECRIIY SI4RE VL SO e Bl A5 16 S 28 B (B VR 3 SJFREORIIE TR 204 M [l Bm i 5 B S ANl .23 11
2>(International Commission on Radiation Units and Measurements, ICRU) % 38 5 SCfFi+ 58] FELRUEAL 57
HAEW S 95% CTV. PTV BRI OLT, AL 3 Thifyr iF RIfE 145 £(Conformal Index, CHAII 2145
#(Homogeneity Index, HI). f& & 23 7 BH1F: BTG Vs, Vags Vios Dicans ‘OE Dieans HLEF 2 BEE MU

24. GiitFESR

i H SPSS 25 Giit AR R AN BAE EATICN ¢ ke, B X +5 RoR, P < 0.05 AZEREA G
3. #£R
3.1. PTV &8 ¥R

He 130, B3R 3 Fhor Zro@ad pi et nl LA, 3 Fha T i RIBEIX PTV RIS 5] F5 5 HI 2% 7o
PTV MERFEE C1 B B3 % 7 (P <0.05), EHIFAREATFRIAERITRIN C1 T =48E ik, =
FAGE (P <0.05), ERHRIESTHRIFE BT RI 2 WS e 2% 5P > 0.05).
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Figure 1. Radiation field directions of 3 different treatment plans

B 1.3 MARLAF T it XISTE 5 EE

Table 1. Comparison of PTV parameters among 3 different treatment plans
(xts)

= L3 T RIA IR MR (X +5)

Treatment plan HI CI
3D-CRT 0.23+0.12 0.50 +£0.08
IMRT 0.23+0.13 0.59+0.11
Hybrid-IMRT 0.17 £0.05 0.61 £0.07
t 0.105 —2.432
CRT vs IMRT
P value 0.987 0.024
t 2.853 —4.522
CRT vs Hybrid
P value 0.089 0.001
t -1.592 0.612
IMRT vs Hybrid
P value 0.106 0.549
3.2. CTV &S8R
M 2 /5, B3R 3 Aoy s IR EL AT AR, 3 BT iR CTV ¥ 55840 HI A& 4
) C1 EZ (P> 0.05).
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Table 2. Comparison of CTV parameters among 3 different treatment plans
(x=xs)

2.3 Mt A NI AR X BT B (X £5)

Treatment plan HI CI
3D-CRT 0.14 +£0.08 0.62+£0.12
IMRT 0.13£0.09 0.62+£0.11
Hybrid-IMRT 0.13+0.05 0.63 +0.08
t 0.512 0.287
CRT vs IMRT
P value 0.488 0.274
t 0.078 0.785
CRT vs Hybrid
P value 0.144 0.658
t 0.107 0.652
IMRT vs Hybrid
P value 0.944 0.728

3.3. BMAHELRAZRFIER R

ST 3, I LRI LAMS H, R R VS D7, & R IR A R = 4EE T H R B B AR T 5
R, ZREAGRIFFE (P <0.05); Vi /7 HIE KR HEEA THIHBALT = 4EE T - RIATE R T RIP <
0.05); V3o J7 HUE T PR VR A v RIBH AR T = 4B&E 21 RI(P < 0.05); Dmean J5 THE T 5 & 1H R AT =
YR BAR T s R, Z 57 B S = (P < 0.05).

Table 3. Comparison of the dosimetric parameters of ipsilateral lung among 3 different treatment plans (x £ s )

= 3.3 Mt R A XA B MR RS F BRI (X £5)

Treatment plan V5/% V20/% V30/% Dmean/cGy
3D-CRT 48.00 +£3.93 31.16 £3.77 25.03 £4.01 1552.57 £194.32
IMRT 87.41 £19.06 33.54 £4.45 25.85+4.57 1856.91 £231.56
Hybrid-IMRT 51.07 £9.75 26.93 £3.07 21.33+2.94 1438.40 + 132.49
t —4.879 0.652 0.255 3.012
CRT vs IMRT
P value 0.000 0.192 0.652 0.003
t 1.158 3.587 -3.012 1.568
CRT vs Hybrid
P value 0.210 0.009 0.021 0.122
t —7.048 3.255 —1.245 5.214
IMRT vs Hybrid
P value 0.000 0.001 0.11 0.000

3.4. 1LAEZRFIZAIELR

SMTEE 4, S EERT LIS, 3 B RIZEOIE V30, V40 I Z R TSR (P> 0.05); Dmean
J5 TG VA s A v R BRI, 255 AR E (P <0.05).

3.5. AT HEE MU BOEEE:
NTEE s, BB PMEE, 3 M RITEINEE 2 iE T Bk EC & T T E (P > 0.05).
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Table 4. Comparison of the dosimetric parameters of heart among 3 different treatment plans (x £ 5 )

F A3 MRIARACHESTEREFER (X +5)

Treatment plan V30/% V40/% Dmean/cGy
3D-CRT 14.04 £7.32 7.84+3.31 645.43 +£522.24
IMRT 13.15+5.75 5.65+3.42 1047.84 + 593.88
Hybrid-IMRT 9.68 + 6.47 6.15+3.83 555.18 £458.04
t 0.117 0.619 —1.687
CRT vs IMRT
P value 0.904 0.545 0.105
t —0.632 —0.457 —0.432
CRT vs Hybrid
P value 0.515 0.654 0.672
t -0.577 0.152 —2.181
IMRT vs Hybrid
P value 0.568 0.883 0.041

Table 5. Comparison of monitor units among 3 different treatment plans (x = s )

5.3 MIFRIARE MU A EMLER (X +5)

Treatment plan Monitor unit
3D-CRT 653.97 £179.21
IMRT 785.04 £209.39
Hybrid-IMRT 745.51 £ 148.28
t —0.054
CRT vs. IMRT
P value 0.955
t 1.487
CRT vs. Hybrid
P value 0.143
t 1.297
IMRT vs. Hybrid
P value 0.202

4. g

O SCHRIERE, BN OSSR S FARIIAR G BUT O 2128 O 5 FLRE a7 dr e, 530
FUIRE DR LT ARG I TT AR 35 PR R i B R 2, 3 vT DA i B LI TR B8 2L 5 1R 97 s
AEAFEE[S]o AHSE DAYIZRET N = AL S LB R 5 0T, A i 3L R X R L A A AN 50, AR
O RS A B 2% B 7R B o S iy . AR R R VIR I HOT AR . AR B MR e
1K 115%EE 2 120% 01 =77 & [9] [10]. A 2 0 R N TR AA S KIBEHRYT, MU E 7 X
imLﬁgﬂﬁg@’ﬁﬁ&?ﬁ%mhﬁﬁ%ﬁ?%\U%%ﬁ&%ﬁm%%ﬂiﬂﬂ‘£ﬁ£ﬁ%L
TE A B A v RIS 2 FLIR R AR YA AR S5 MU, DA RIE T R S VR A T E RIE AN 38 ) I 2 23
FR G TR B AT B R 0] DA B X R B G T BE AN S R B[ 12]. mo G SRR AT T E AT THR T 8 BF S 6
B 2 [ PR R 2 LA, DO S T T AR TE AR LA S5 R A BR R AR FH (130 IR R AR 72 e s 5
TE VR SR A K B FH 2 L DR AL G BTG T e RBFSTH, 3 R TRRIEEIX PTV FIER4RSL CI
Lee, &R AT RIAR SRR CUAE T =4Ei& R itRil. PTV 1Y HI L, @RI EEA TR
FHE 2 FRITIERI0.231 0.23)0 X F-1FRIBEIX RS T B N3 S0 SR, =4S T TR T TR
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SVRSKRE TG T SRR G TR T FoR 2 a7 vhRIT7 223 Fa 7 vH R CTV B3 S M AE TR FE A 200
FEE CTV FIERBR /DN, 3 Fhit 7 38 R85 2 2K,

XTI (R 5 R B T Y SRR S v RN =4S R TR B B AT R R R V20 5 THNE T BRI A
THRIBE AR T = 4@ HRIAE R TR V30 J7 TG TR P58 & 7RIl B AR T = 4E1& 114 : Dmean 77
THE JE BRI A THRIUA = 4@ TR AR T VAR TR . A3 S50k ) 7L R A S5 0T {8 B A s R 2448
BN Vsy Vi B2 BB EARFA[14]. AHRBEFCIRGE15] [16] [17], MR Vs SZHRARFRR3E N, <340
TS PR IS 4 () e A Ak

KT ODIERATOBE T Fb, 3 Ft-RIZEDIE V30, V40 J5TH N2 ST X ; Dmean J7 &
TE IR G R RAR TR TR, SA O T4 S — R [17]. BRAEZESE[18] bt 1 7L PR FALA
J& 4 BPRAES S BRURRRM A RIMRI R = RS A e, 5 B R SR TR T O T RE A SR ER .
PR ZE[ 19 AN AE TR B ik 22 T B SCAIN O BEAE S S AL 88 B mT DARRAIG O E R SR R AR R S 4

3 P RIAAEAE DR 2 T SO T 2 5, &R IR ST RSP IE AN T = 4R S TR R 5 R 5
THRIZ ). FETH RIS 7 ZEMIBR P <5 MU 804K <2 em #9/0HEF[20]

M BEERE, SRR DR CBE R, SRR 200 1 5 B AT AR S i 42 e #E X (1 3 50
PERE TR, & T BRI S0 T7 THRI AT DUR I AR DRIE S8 O 56 6 A 28 B I RS 7R B I T4
Pem A X B3 SIME TG . (HRAESERR MG IR, 340 75 2258 FR I I Bl AT A 1% 22 415 R (1 77 B s il
DR 0T T4 A7 B S R B G 1 AR, (SRR FERIATER N, &R IR S0 7 TH R Sl ik . X T-0
Ty REms ZE 1 B, W RRIE TR tERIPEJe . 75 BUS 09 A A mT DA R85 NP ] 42 256 B R ek /> B
MBI &, fEREHEZNZ .

SE

[11 BEHA, Bz, MERUHEIT ML SB=R. dbat: J E AR Rk, 2002: 1601-1603.

[2] Siegel, R.L., Miller, K.D. and Jemal, A. (2018) Cancer statistics, 2018. CA: A Cancer Journal for Clinicians, 60,
277-300. https://doi.org/10.3322/caac.21442

[3] Chen, W., Zheng, R., Baade, P.D., Zhang, S., Zeng, H., Bray, F., et al. (2016) Cancer statistics in China, 2015. C4: A
Cancer Journal for Clinicians, 66, 115-132. https://doi.org/10.3322/caac.21338

4] ZgE, Falk. T4, AMERAAMANEIT M. K& HHAR B, 2006: 258-260.

[5] ARER, DL, R, Eawm. FURMEAIM]. SR B 2 E RS R, 2018: 158-160.

[6] Sk, =044, fATE, REHE, skd, By, % AE 6 FHEREEARMILE]. I RE, 2014, 35(17):
2710-2713.

(7] S&M, FlcE, S5, S0, e, B, & 2 AR E T B EAARERTE LT
BEOLRZESIHT[I]. AU IR 22 2% 3, 2019, 28(3): 217-221.

[8] Menzel, H.-G., Wambersie, A., Jones, D.T.L., et al. (2010) ICRU REPORT 83: Prescription, Recording, and Reporting
Photon-Beam Intensity-Modulated Radiation Therapy (IMRT). Journal of the ICRU, 4, 34-35.

[91 Solin, L.L., Chu, J.C.H., Sontag, M.R., Brewster, L., Cheng, E., Doppke, K., ef al. (1991) Three Dimensional Photon
Treatment Planning of the Intact Breast. International Journal of Radiation Oncology, Biology, Physics, 21, 193-203.
https://doi.org/10.1016/0360-3016(91)90178-7

[10] BEBR, EER, MEZ, B2, SHEN FUIRE R SR BUR a7 FI 8 AR B0 T 10 = 4R R S 7T (0], e,
2006, 25(7): 855-860.

[11] WeEME, T4, ZEdM, Al Foei, X8, 5. B 30 di 7 2L R AR 5 BOT i SR [0]. A
SRR 24538, 2006, 15(3): 211-214.

[12] FZ, RTHe, TR, R4, 777, RIad, 55 FU6 w5 R o 0 56 57 50 H R e []. o B R 2 2
4, 2018, 35(11): 1269-1275.

[13] &3, kR, R, T, KEH, WIBE, & B THARLE /M LR GRS SR o R TH i
FA[I]. BRI EE 2 2021, 15(29): 2696-2699.

DOI: 10.12677/wjcr.2022.123021 159 SR k7T


https://doi.org/10.12677/wjcr.2022.123021
https://doi.org/10.3322/caac.21442
https://doi.org/10.3322/caac.21338
https://doi.org/10.1016/0360-3016(91)90178-7

BT

[14]

[15]

[16]

[17]

(18]

[19]

[20]

XKLL, 1RATME, R AK, @ik, BE, BEW, & Z0FL R RIAARE & FBOT BT R ZNI]. R0
= 5B 4%, 2011, 31(10): 666-669.

T, &, ke, TFE, RS, MEN. 8% =480T T OWEET]. E IR, 2008, 35(8):
424-427.

Graham, M.V., Purdy, J.A., Emami, B., Harms, W., Bosch, W., Lockett, M.A., et al. (1999) Clinical Dose-Volume
Histogram Analysis for Pneumonitis after 3D Treatment for Non-Small Cell Lung Cancer (NSCLC). International
Journal of Radiation Oncology Biology Physics, 45, 323-329. https://doi.org/10.1016/S0360-3016(99)00183-2

BRel, i, RE, KEE, ¥ AR RAARGEE 52 B S KRR DR R 5B
J 7, 2014, 34(8): 606-609.

WRAEZE, Ik, EMK, AE. FUBRE ORFLA S PR ) i 52 0T TR R 2 B D). i B S B2k
2010, 27(5): 2100-2104.

PiEER, BB, TS SR, ®) S -SSR JE S WA, AU ARIDTL. & R A% AN E SO FLAR
WRREOT TR m[T]. SRR 2, 2014, 22(7): 1685-1688.

T, EREN, BRGE, R, VO, R, 4. WEREOT NP TPS TS SRR R 0 % 50
WEFE[]. ZREE 7, 2014(5): 556-558.

DOI: 10.12677/wjcr.2022.123021 160 SR k7T


https://doi.org/10.12677/wjcr.2022.123021
https://doi.org/10.1016/S0360-3016(99)00183-2

	乳腺癌保乳术后不同放疗方式的剂量学比较
	摘  要
	关键词
	Different Intensity-Modulated Radiotherapy Plans for Breast Cancer: A Dosimetric Comparison
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 患者选择
	2.2. 方法
	2.2.1. 体位固定及CT模拟扫描
	2.2.2. 靶区勾画
	2.2.3. 治疗计划设计

	2.3. 治疗计划评估
	2.4. 统计学分析

	3. 结果
	3.1. PTV各参数的比较
	3.2. CTV各参数的比较
	3.3. 患侧肺组织受照剂量的比较
	3.4. 心脏受照剂量的比较
	3.5. 治疗跳数MU的比较

	4. 讨论
	参考文献

