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ABSTRACT This study aimed to evaluate the effects of multi-leaf collimator angle change on the dosimetric
parameters of the medial, central, and lateral tumor bed boost in hypofractionated left whole-breast irradiation with
dynamic multi-leaf collimator technology. Sixty patients with early breast cancer following conservative surgery
who underwent hypofractionated radiotherapy with tumor bed boost were enrolled from The First People’s Hospital
of Zunyi between January 2018 and January 2023. All patients were classified into three groups according to the
location of the tumor bed: medial, central, and lateral. The differences in target volume and cardiopulmonary
dosimetric parameters between the plan of multi-leaf collimator angle change (labeled as Plan-A) and the original
plan of 0° multi-leaf collimator angle (labeled as Plan-O) were compared in each group. The results did not show
any significant differences in the coverage of the target prescription, conformability index, and homogeneity index
between Plan-A and Plan-O of the three groups. In the medial group, the left lung Vi, V,,, and D, ; heart V;, and

102 mean?®

and D

max mean

D, .; and left anterior descending artery (LAD) D

mean?

of Plan-A were significantly lower than those of Plan-

and D__ of Plan-A decreased

max mean

O (p<0.05). Meanwhile, in the central and lateral groups, only the LAD D,
significantly in the lateral group, and no differences were observed in other cardiopulmonary parameters compared
to those in Plan-O (p<0.05). In conclusion, the change in collimator angle did not have a significant effect on the
target dosimetric parameters of hypofractionated radiotherapy with tumor bed boost for the left breast. On the
contrary, it could significantly reduce the cardiopulmonary dose in the medial group compared to the original
radiotherapy plan. Given this information, it is recommended to change the multi-leaf collimator angle for the
radiotherapy plan of the medial tumor bed group in left whole-breast hypofractionated radiotherapy.

KEYWORDS Breast cancer, Multi-leaf collimator, Hypofractionated radiotherapy, Tumor bed location, Dosimetry
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Fig.1 Multi-leaf collimator with 0°: (a) and parallel to the
long axis of PTV; (b) PTV-blue, PGTV-red (color online)
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Table 1 Volume of PGTV and PTV

(ecm?) (¥ £ s)

P e R Hh )R PR MR R F P
Medial tumor bed Central tumor bed Lateral tumor bed
PGTV  62.95+37.17 56.14+16.79 63.24+29.34 0.38 0.68
PTV 664.30+219.41 679.56+£302.47 657.42+237.91 0.04 0.96
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Table 2 Comparison for target dosimetry parameters

(x=£s)

SR WIIJR K Medial tumor bed HHEJ8E R Central tumor bed AMUlJRE PR Lateral tumor bed

Parameter Plan-A Plan-O p Plan-A Plan-O p Plan-A Plan-O p

PGTV V,,/% 96.68+1.17 96.70+1.13 0.92 98.22+1.18 98.19+1.03 0.83 98.37x1.05 98.41%1.16 0.70
CI 0.52+0.08 0.52+0.07 0.93 0.53+0.07 0.53+0.06 0.57  0.56+0.09 0.56£0.09  0.73
HI 1.06+£0.01 1.06+0.01 0.72 1.05+0.01 1.05+0.01 0.58  1.05+0.01 1.05+0.01  0.67

PTV  V,,/% 96.97+1.20 97.21+1.19 0.12  96.95+0.84 97.11+0.85 0.11 96.91+1.05 97.11£1.00  0.28
Cl 0.75+0.06 0.75+0.06 1.00 0.77+0.06 0.77+0.06 0.07  0.77+0.05 0.77£0.05 048
HI 1.21+0.01 1.22+0.01 0.49 1.21+0.01 1.21+0.01 0.65 1.21+0.02 1.21+0.01 0.33
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Table 3 Dose comparison for the left lung (x£s)
24 PR R o ) 8 PR MUY R
Parameter  Medial tumor bed Central tumor bed Lateral tumor bed
Plan-A Plan-O p Plan-A Plan-O p Plan-A Plan-O p
Vil % 51.14+6.12 52.434+5.63 0.005 46.12+£3.12 45.93+3.43 0.68 45.60+£6.22 46.15+6.21 0.31
V. % 38.07+6.31 39.06+6.33 0.01 31.33+3.03 31.29+2.85 0.93 33.23+6.19 33.724+6.27 0.32
D,../ Gy 11.10£1.53 11.35+£1.57 0.02 9.98+0.61 9.87+0.75 0.21 9.85+1.36 10.07+1.31 0.07
F4  OPERLAD ZHEFR
Table 4 Dose comparison for the heart and LAD (x=xs9)
S PSR PR Medial tumor bed HE]JR IR Central tumor bed AMUJE PR Lateral tumor bed
Parameter Plan-A Plan-O p Plan-A Plan-O p Plan-A Plan-O p
Heart 7,/ % 22.22+7.04  22.78+7.65 0.01 19.77£7.23 19.76£7.04 095 17.93£3.54 17.91£3.48 0.95
D,../ Gy 6.30+£2.32 6.52+2.49  0.02 5.36+1.51 5.37+1.46 0.81 5.14+£1.06 5.22+1.03 0.23
LAD D, /Gy 30.11£10.43 31.1249.87 0.02 25.00+11.88 25.53+11.17 0.07 29.07+£7.62 29.63+7.57 0.004
D, ./Gy 2025+7.16 20.93+7.01 0.005 18.05+8.19 17.76+7.05 0.62 18.38+6.78 18.86+6.80 0.001
23 iR T I AR AR 2 i O RIS TR BOR T BAAR
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