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Effects of chest wall compensation film thickness and patient's body characteristics on setup

errors and dosimetry in intensity-modulated radiotherapy for breast cancer

LIU Yuping, ZHANG Zhen, WANG Yu, CHANG Juanjuan, WANG Guangming
Third Ward, Department of Radiotherapy, Fuyang Cancer Hospital, Fuyang 236048, China

Abstract: Objective To investigate the effects of the thickness of the chest wall compensation film and the patient's body
characteristics on the setup errors and radiation dose of breast cancer patients receiving intensity-modulated radiotherapy
following surgery. Methods A total of 103 patients with breast cancer who were treated in the Tumor Radiotherapy Center of
Fuyang Cancer Hospital from January 2021 to June 2023 were selected for a prospective study. All patients received cone-
beam CT scan. The effects of body mass index (BMI), tumor location, chest circumference, and the affected breast volume on
the setup errors were analyzed; and the effects of different compensation film thicknesses on the radiation doses to the
planning target volume (PTV), lung, heart, and spinal cord were explored. Results The left-right setup errors didn't differ
significantly in breast cancer patients with different BMI and affected sides (P>0.05); but the patients with chest
circumference > 89.0 cm and affected breast volume > 650 cm’® had greater left-right setup errors than the other patients
(chest circumference < 89.0 cm and affected breast volume < 650 cm?) (P<0.05). The difference in the superior-inferior setup

errors was trivial in breast cancer patients with different affected sides (P>0.05), but the superior-inferior setup errors were
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greater in patients with BMI > 23.1 kg/m?, chest circumference > 89.0 cm, and breast volume on the affected side = 650 cm?®
than the others (BMI < 23.1 kg/m?, chest circumference < 89.0 ¢m, and breast volume on the affected side < 650 cm?®) (P<0.05).

There was no significant difference in the anterior-posterior setup errors in breast cancer patients with different BMI, chest

circumferences, breast volumes, and affected sides (P>0.05). For left-sided breast cancer, the measured values of D, and
D,,, of PTV, V,,, of left lung, V,,, and D, of heart, D, of spinal cord, MU, and HI in patients with 0.5 and 1.0 cm

compensation films were close (P>0.05); while lower CI was found in patients with 0.5 cm compensation film than those

with 1.0 cm compensation film (P<0.05). For right-sided breast cancer, the measured values of Dy, and Dy, of PTV, V,,. of

right lung, D, of spinal cord, MU, CI, and HI didn't differ significantly between patients using 0.5 and 1.0 cm compensation

films (P>0.05). Conclusion The BMI, chest circumference, and breast volume on the affected side in breast cancer patients

undergoing intensity-modulated radiotherapy are all associated with the setup errors. Both 0.5 and 1.0 cm chest wall

compensation films can be used for postoperative radiotherapy, which has little effect on the dosimetry and accelerator MU.

Keywords: breast cancer; chest wall; compensation film thickness; body characteristics; intensity-modulated radiotherapy;

setup error; radiation dose
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Table 1 Effects of different body characteristics on left—right

setup errors of intensity—modulated radiotherapy in patients

with breast cancer (Mean+SD)

PR TURRAE n B RZE/mm t{a Pl
BMI/kg-m? 0.811  0.419
>23.1 56 2.34+0.43
<23.1 47 2.26+0.57
AR W il /om 2673 0.009
>89.0 56 2.51+0.68
<89.0 47 2.18+0.55
EFLR AR cm? 3.818  0.000
2650 52 2.70+0.49
<650 51 2.28+0.62
A= 1439  0.153
Fefil 59 2.40+0.47
Ealll 44 2.27+0.43

2 FEAEFHEN L BREEE IMRT L T EIEIRE
RIS (G £s)
Table 2 Effects of different body characteristics on the
superior—inferior setup errors of intensity—modulated

radiotherapy in patients with breast cancer (Mean+SD)

PRBYRRAE n AR ZE/mm i P{E
BMI/kg: m? 2932 0.004
>23.1 56 5.96+1.51
<23.1 47 5.13+1.33
B gl /em 3347  0.001
>89.0 56 6.02+1.49
<89.0 47 5.06+1.40
SEAZLARA B om? 3.766  0.000
>650 52 6.11+1.50
<650 51 5.04+1.38
Jibged 7 1.330  0.187
2l 59 5.75+1.48
Al 44 5.35+1.55

2.4 AEBEEMERIT A MRkt B E X HER. O
B B BERUT R ER M

2o A 7L 9 e kb A SR A 0.5 em 1 1.0 em £b
B2 B B PTV 4 [X. Dy, . PTV $ X Dy, . 72 ] fifi &5
Voo s D IE Vg, O Dy B8 Dy - MU (HII 2
Fba, 22 R g5 X (P>0.05) ;% H 0.5 cm £b



6 b

- 681 -

R3 FEMFRFHEXNFLIRE B E IMRT Bl /E 75 EIRALIRE
AL IEERY)
Table 3 Effects of different body characteristics on the
anterior—posterior setup errors of intensity—modulated

radiotherapy in patients with breast cancer (Mean+SD)

PRIURRAE n PR E/mm fE P{H
BMI/kg - m- 1.765  0.081
>23.1 56 3.06+0.74
<23.1 47 2.80+0.75
A8 M il /om 1.027 0307
>89.0 56 3.01+0.72
<89.0 47 2.86+0.76
SBAFLAA A om? 1316 0.191
>650 52 3.04+0.80
<650 51 2.84+0.74
Jih e oz 1.859  0.066
2l 59 3.06£0.73
Al 44 2.78+0.79
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Table 4 Effects of different compensation film thicknesses on the
radiation doses to planning target volume, lung, heart, and spinal

cord in patients with left—sided lesions (Mean+SD)

ZH 0.5 cm &M= 1.0 em#MERE o P{E
PTVHEIX Dy, /Gy~ 49.66=1.20 49.87+1.78  -0.751 0.454
PTVHEIX Dy, /Gy  53.81%1.43 54.10£1.56  -1.053 0.295
LR Vo /% 25.83+2.20 26.41£2.13  -1.455 0.148
T V0% 11.68+1.84 11.98£1.76  -0.905 0.367
DED, /Gy 12.301.60 12.81+1.88  -1.587 0.115
4D, /Gy 22.41+2.84 23174291  -1.436 0.154
MU 1439.84284.6 1398.0+277.5 0.808 0.421
CI 0.64=0.13 0.72£0.12  -3.473  0.001
HI 1.11+0.24 1.08£0.22  0.708  0.481
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Table 5 Effects of different compensation film thicknesses on the
radiation doses to planning target volume, lung, and spinal cord in

patients with right—sided lesions (Mean+SD)

S8 0.5 cm AMEAE 1.0 cm AR {H P{E
PTVH#[X D, /Gy  49.78+1.66 49.41+1.81  0.999  0.320
PTV#LIX Dy, /Gy  54.02+1.78 53.67£1.64 0959 0.340
FAME Vo0 /% 25.56£2.43 26.5242.36  -1.880 0.064
B8 D, /Gy 22.80+3.01 23.43+2.83  -1.011 0.315
MU 1446.1£290.7  1406.3+289.6  0.643  0.522
CI 0.70£0.11 0.73+0.14  -1.118 0.267
HI 1.0940.19 1.124£0.18  -0.760 0.449
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