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[ Abstract] Objective: To study the dosimetric differences between single-isocenter and double-isocenter volumetric mod-

ulated arc therapy ( VMAT) for bilateral breast cancer after

[FSEHHEA]  2020-08-26 [fZEEBEH] 2020-11-13 breast-conserving surgery. Methods: We randomly selected 8
[E4TH] “=HARET-BWER K2R FRMAFsy  patients with bilateral breast cancer (female, 33 ~ 65 years,
A5 T Y 40 H [ 45 :2019FE001 (-224) ] median age 49 years) undergoing breast-conserving surgery
[EiREE] 2 BB, E-mail : cqxlxh@ sina. com from Yunnan Tumor Hospital between January 1st, 2017 and
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June 30th, 2020. Monaco treatment planning system was used to design single-isocenter and double-isocenter radiotherapy
plans for each patient (dose, 50Gy/25 times, both breasts). Differences in planning target volume ( PTV) coverage, con-
formity index (CI), homogeneity index (HI) , dose distribution to organ at risk (OAR), planned design time and monitor
units (MU) between the single-isocenter group and the double-isocenter group were compared. Results: D, and Dmean of
PTV were not significantly different in planned dosimetry between the two groups (P >0.05). CI in the double-isocenter
group was inferior to that in the single-isocenter group, but there was no statistically significant difference (P >0.05). Other

dosimetric indicators of PTV including Dy, Ds,, D,, D, . and HI in the double-isocenter group were significantly better than

those in the single-isocenter group (P <0.05). The radiotherapy plan in the double-isocenter group significantly reduced the
maximum dose of the spinal cord (P <0.05), and significantly reduced the exposed volume and mean dose of OAR such as
lung, heart and liver (P <0.05). The planned design time in the single-isocenter group was shorter than that in the double-
isocenter group (P <0.05), and MU in the former was slightly lower than that in the latter (P >0.05). Conclusion: Both
two radiotherapy plans can meet the clinical requirements, and there is little difference in target coverage and average dose of
PTV between the two plans. Double-isocenter radiotherapy plan is slightly worse in CI, and can achieve more uniform in dose

distribution of PTV, and more advantageous in the protection of OAR. Single-isocenter radiotherapy plan is more efficient,

but the advantages can be ignored since the sample is too small. It is recommended to give priority to double-isocenter

(VMAT) for bilateral breast cancer after breast-conserving surgery.
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Figure 1. Beam Arrangements and Isocenter Positions for Two Radiotherapy Plans

A. Single-isocenter; B. Double-isocenter.
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Table 1. Comparison of Dosimetric Parameters for PTV Between 2 Groups

PTV Single-isocenter group Double-isocenter group t/'Z P

Dgg (Gy) 47.89 +0.20 48.68 +0.18 -2.521° 0.012°
Dys (Gy) 50.03 +0. 10 50.01 £0. 10 1.168 0.296
D5y (Gy) 53.26 +0.43 52.31 +0.41 6.929 0.001
D, (Gy) 56.13 +0.79 54.44 +0.56 5.294 0.003
D,..(Gy) 58.21 +0.89 56.39 +0.63 3.965 0.011
D ean (GY) 52.64 +0. 54 52.13 +0.34 2.378 0.063
CI 0.96 £0.15 0.93 £0.04 0.543 0.610
HI 0.14 £0.08 0.12 £0.02 -2.243" 0.025"

PTV . Planning target volume; CI; Conformity index; HI: Homogeneity index.

Note ; “paired with Wilcoxon signed rank test, and the statistic is Z-value.
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Figure 2. Dose Distribution of Two Radiotherapy Plans for the Same Case

A. Transverse plane image of single-isocenter radiotherapy plan; B. Transverse plane image of double-isocenter radiotherapy plan; C.

Coronal plane image of single-isocenter radiotherapy plan; D. Coronal plane image of double-isocenter radiotherapy plan.



.26 - MR BT 5677 2021 41 H 55 34 %55 1 #] J Cancer Control Treat, January 2021, Vol. 34, No. 1

2.2 OARFIBLRHH JUFE I 55 15 B 28 T 32 BR AR RIS 24570 (V5 LV
U A BE A R D IR AR T Vy Vi f1 D) BB AR T bty sp0dl, 25 R A 5
BRI OO SUR I OO AL 2T A A G TR (P <0.05) o BARSEEEIRINGE 2 PR .

F2 BMAMTITXICRBEFEFILR
Table 2. Comparison of Dosimetric Parameters of Normal Lung Tissues Between 2 Groups

OAR Single-isocenter group Double-isocenter group t/Z P

Cord
Dmax (Gy) 7.62 £0.46 5.67 £0.38 9.744 <0.001

Left lung
Vs(%) 62.84 +7.46 48.00 +2.55 10. 047 <0.001
Vip (%) 29.82 +2.20 22.83+1.20 -2.524* 0.012*
V(%) 17.56 +1.30 14.24 +1.65 9.599 <0.001
Vi (%) 10.88 +0.88 7.58 £0.51 -2.521° 0.012¢
Dypean (GY) 11.76 +1.82 9.05 +0.82 5.507 0.003

Right lung

Vs (%) 60.66 = 3.68 56.35+2.92 6.379 0.001
Vi (%) 33.65+2.10 31.53+1.78 4.724 0.005
Vo (%) 22.13+1.33 19.29 +1.52 9.682 <0.001
Vi (%) 15.03 £0.98 11.87 £0.89 -2.524° 0.012°
Dean (GY) 13.37 +1.88 11.73 +1.21 3.063 0.028
Lungs
Vs (%) 61.92+5.35 52.80 £2.50 9.778 <0.001
Vip( %) 32.07 £2.73 27.58 £1.06 8.037 <0.001
V(%) 19.33 £1.30 16.84 £1.55 8.326 <0.001
Vi (%) 13.36 +0.89 9.93 +0.58 9.225 <0.001
D,ean (GY) 12.64 £1.32 10.52 +0.98 3.722 0.014
Heart
Vs (%) 48.14 £2.16 40.25 +1.55 7.614 0.001
Vi (%) 9.97 +1.20 3.76 £0.20 12.136 <0.001
Vo (%) 1.67 £0.30 0.33 £0.11 -2.521° 0.012°
V(%) 0.16 £0.03 0.00 +0.00 14. 668 <0.001
Dpean (GY) 6.20 +0.63 5.16 +0.53 4.668 0.005
Liver
Vs (%) 42.90 +£2.46 29.47 £1.05 -2.521° 0.012°
Vip(%) 19.21 +1.30 12.00 +1.02 9.257 <0.001
V(%) 8.16 £0.86 4.00 +0.43 9.999 <0.001
V(%) 3.98 +0.78 1.57 0. 14 8.688 <0.001
D pean (GY) 7.02 0. 87 4.98 +0.22 7.584 0.001

OAR: Organ at risk.

* Wilcoxon signed rank test was used.
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Figure 2. Mean Dose-Volume Histogram of PTV and OAR for Two Radiotherapy Plans

PTV: Planning target volume; OAR; Organ at risk.
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