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Abstract Objectives: To evaluate the differences in dosimetry distribution among three different radiotherapy methods used for the
treatment of left breast cancer affecting the total breast, clavicle, and internal breast lymphatic drainage area after breast-conserving
surgery. The target coverage and organs at risk (OARs) in each method were compared. Methods: Twenty breast cancer patients who
were treated at First Affiliated Hospital of Kunming Medical College, from January 2018 to October 2019 were selected. All patients un-
derwent left-side breast conserving postoperative radiotherapy. Dynamic multi-leaf collimator (dMLC), volumetric modulated arc ther-
apy (VMAT), and helical tomotherapy (HT) plans were designed for each patient. We compared and analyzed the parameters of plan-
ning target volume of the tumor bed (PTV,), planning target volume (PTV), and OARs according to these plans using a paired t-test. Re-
sults: The mean dose (Dean), D1, homogeneity index (HI) of PTVs, Dimean, and conformity index (Cl) of the PTV of the HT plan were better
than those of the DMLC and VMAT plans. The Duea, Vs, Vio, and Vs, of the heart and lungs were significantly decreased in the HT plan.
The HT plan had the lowest D.... and D, values for the left anterior descending coronary artery and right coronary artery. However,
compared with the VMAT and DMLC plans, the HT plan had increased values for D; and Dy... of the right breast. Conclusions: For pa-
tients with left breast cancer who have undergone breast conserving surgery, HT can reduce the dose to the ipsilateral lung and heart.
However, the low-dose area of the contralateral lung was larger with the HT plan than with the VMAT and dMLC plans. With the dMLC
plan, the dose to the contralateral lung was the lowest, but the doses to the ipsilateral lung and heart were higher than those with the
VMAT and HT plans. An appropriate treatment plan should be chosen according to the condition of the patient.
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FLAREN CTHEEPE A7) .
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Y7 S
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PTV, F14FL A bk L 51 3 XA TR X (plan tar-
get volume, PTV) (Yl fE Z L UL3R 1. VMAT (1 D, Fl
Do £ = FH RN IR, 5 HT L HA G2
=Y, FEZ R R, BT 89 HI & . AMLC R 2 .
VMAT f§ 2%, (H =35 M 22 R g it 27 3 L. HTHY
Do 5 AMLC FIl VMAT A He 25 T 38 HA G b2 38 L,
1M HT ) Dos A 22 T dMLC Fll VMAT., =FpiHR109 CI
PP LA 22 R e g2 L
2.2 iR

SRR A R S RO R 2, HT X AN it
Dieans Vs Voo Fll Vo B 45 il 2 £ . VMAT IR Z . AMLC $%
7o AMLC XA ) D, A1V sF i BB 47T VMAT
AHT, H5 HT li 22w A G228 L. VMAT X
SR Vo B Vo 328550 T AMLAE , 5 dMLC AH 22 5 B
HHAT2TE L o HT X Doans Vs Vao F Vi I 5] BH
P dAMLC FTVMAT, 55 dMLC £ Voo 1 Vyo Fe 5 22 7 B
HGi2EE L, 5 VMAT B D, 1 Vs L2 S A 4
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O E B GEEAR B A ) S8 LR 3. HT X ik
1) 4% 2151 e i A 45 1 3 2508 T dMLC A1 VMAT,
VMAT HTE Vi 55 dMLC e 22 55 B G242 .
HIT X eE bR 3 ik 22 i R S RN A etk sl ik iy 751 4 ol A
A, 5 AMLC 7R IR 3 Tk A2 FiT B S D LA S AT 52
RBNPKE Do MDA L 2E R B A SRR L, S
VMATTELTEEARBIIKE) D M ZE S A G005
2.4 fEMELAR CEHRE U RTHUIR AR AR 5 LA

AN L LS LA RN FE IR A 1 R S R
F 4, AMLC X g 0 fifi Y D,.... A1 D, 4 32 ) B 4, HL
dAMLC 5 HT A1 VMAT ¥ D,.... (b #8225 ¥ B G it 24
B . VMAT X #8609 D 5 i f 44, H 5 HT Al
AMLC A2z R HA S22 L. dMLC X348 &
FCIR AR Dy B35 il 5022, H5 HT R VAMT H 3% 22 57
YJHEA GE 1247 30 HT A VMAT X34 Do HOFE
HHZE HA0.29 Gy, & LI R TEge i+ 2 L.

TiH dMLC VMAT HT P(dMLC »s. VMAT) ~ P(dMLCvs. HT) ~ P(VMAT vs. HT)
PTV,,
Diean(Gy) 62.700+0.300 63.160+0.510 62.200+0.520 0.086 0.082 <0.001
D/(Gy) 65.170+0.450 66.240+0.820 64.560+0.840 0.012 0.186 0.002
HI 0.096+0.015 0.099+0.020 0.082+0.012 0.707 0.139 0.168
PTV
Do (Gy) 54.930+0.730 55.410+0.690 53.600+1.190 0.009 0.024 0.002
Dos(Gy) 48.560+0.940 49.030+0.800 47.410+1.100 0.150 0.053 0.022
CI 0.839+0.100 0.85120.080 0.828+0.070 0.363 0.698 0.258
F2 EIBEEBRE=MAETARNNMETESHLER
TiH dMLC VMAT HT P(dMLC vs. VMAT) P(dMLC vs. HT) P(VMAT vs. HT)
Jefii
Do (Gy) 18.07+3.06 14.46+1.51 13.00+1.62 0.031 0.014 0.004
Vs(%) 68.82+11.13 67.99+6.13 54.79+2.54 0.846 0.019 0.001
Va(%) 35.74+6.69 26.28+4.64 24.23+5.35 0.029 0.025 0.080
V(%) 27.7246.37 16.81+3.90 15.44+4.79 0.008 0.013 0.203
Al
Do (Gy) 1.18+0.22 2.23+0.49 2.52+0.31 0.001 <0.001 0.191
Vs(%) 0.93+0.93 4.54+4.49 10.19+3.76 0.062 <0.001 0.043
il
Dican(Gy) 8.65+1.41 7.70+0.93 7.19+0.79 0.194 0.074 0.013
V(%) 31.02+5,55 35.83+7.46 30.18+1.45 0.163 0.698 0.050
V(%) 15.80+2.79 11.70+2.32 10.86+2.66 0.029 0.026 0.098
V(%) 12.24+2.67 7.49+1.86 6.81+2.15 0.007 0.010 0.171
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iH dMLC VMAT HT P(dMLC vs. VMAT) P(dMLC vs. HT) P(VMAT vs. HT)
Y i
Diyea(Gy) 8.23+3.89 5.52+0.95 3.15£0.75 0.101 0.007 <0.001
V(%) 44.34+18.77 32.03+11.05 13.28+4.57 0.202 0.002 0.001
V(%) 20.27+15.13 10.78+4.58 5.79+2.18 0.170 0.033 0.011
V(%) 7.03+6.18 1.49+1.27 0.87+0.80 0.021 0.020 0.047
SEEIR Bl K A2 iR 52
Diean( Gy) 23.97+13.32 14.01+5.74 11.0124.30 0.028 0.030 0.080
D.(Gy) 39.17+14.90 31,89+11.80 28.92+10.04 0.017 0.086 0.349
bk Bk
Dican(Gy) 3.16+1.08 4412234 2.27+0.41 0.228 0.022 0.041
D.(Gy) 5.48+2.24 6.83+3.79 3.68+1.32 0.352 0.048 0.061

®4 EABREBRE=METANMRMILER B SEMRRRNTIES KR

TH dMLC VMAT HT P(AMLC vs. VMAT) P(dMLC vs. HT) P(VMAT vs. HT)
a7l
Do 1.57£1.00 2.88+0.75 4.06+0.42 0.020 <0.001 0.005
D, 9.36+8.38 11.19+4.72 12.98+5.33 0.402 0.144 0.175
D, 26.91£5.22 24.17+4.39 25.43+5.92 0.081 0.613 0.670
A
Do 23.04+2.12 20.64+1.95 20.35+1.33 <0.001 <0.001 0.730
AR
D 36.84+4.67 34.23+4.23 33.97+3.89 <0.001 <0.001 0.560
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A OLH, B R e b e 2z R By
GEiT2F R S, 5 VMAT A9 D, AR X AR AR HE B A
HBERMF . Graham E>WF 57 Wow , 24 AT Vi<
22% V1M 22% ~ 30% V20N 31% ~ 41%HF , 2 45T
YRR 48 K A2 00 1M 0.7% . 13.0% % 36.0% , T BE Vao
R R M Bl AR R A R BT # . Schllen-
kamp 252 BF 5% &% PR V<60% , A58 H A HT 78
S ) Vs<60% , HoA 7 A8 AR A XT AR . Haciis-
lamoglu 55 X 15 5] £ 2 1) 22 M & ZL T A9 SR
HIT XoF R8s fg £ 4 B S A8 T VMAT . 3DCRT FiHAt
a7 2 (EX R il Vs 4 AR X A 22 . RS
SR, HT XH@M T D, A1 5 VMAT 25 5 ARk (H
HT A1 VMAT X Vs 4 i B i 25 T dMLC,

AR B AMLC H oA 22 B, 8 1 58 T AH X 42
55, (A5 SN (%) 58] £ 75 T HT A VMAT.,  VMAT 4%
R B ERIAYT A ] 3 BV, Aot R
FE S LR L3I, A G ol fe ) ity % 790 i A X A1
HT 7F 360° 31 [l N e i 22 o, Bl 1l Bh 45 Fa 45
4 CP ARl Z M (multileaf collimator, MLC) 5¢
SR SRR B R AR D28 1), {H7E MLC ST A
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il 18 7758, T B 174 15 700 i D3 A VMAT
FIAMLC, Sz, HT 7 i ) il rig 05 7] 20 Bl v T
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