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Effects of three-dimensional respiratory motions simulated by HexaMotion system on superficial

dose distribution of chest wall in patients receiving radical mastectomy for breast cancer
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Abstract : Objective To simulate the three-dimensional respiratory motions of patients receiving radical mastectomy by
HexaMotion system, and to combine HexaMotion system with metal oxide semiconductor filed effect transistor for studying the
effects of respiratory motions on the superficial dose distribution of the chest wall during the radiotherapy for breast cancer.
Methods The average motion amplitude of the chest in 57 patients with breast cancer in X, Y and Z directions were investigated,
and RPM system was used to measure the average respiratory amplitude of 9 patients with breast cancer. The respiratory motion
generator was used to generate three-dimensional motion curves which were then input into ScandiDoseHexaMotion software
to drive the Delta4 phantom to simulate the respiratory motions of patients. The MOSFET dosimeter was fixed at the surface
of Delta4 which was at cross-hatch angles of 0°, 30° (330°), and 60° (300°) to measure the doses at the medial, middle and lateral
side of chest wall in the patients with left (right) breast cancers. Then plans were implemented, and the doses of phantom at rest
and in motion state were measured. The effects of respiratory motions on the superficial dose distribution of the chest wall were
evaluated. Results The relative dose differences of phantom at rest and in motion state was basically about +3%, and all of them
were within £5%. No significant differences were found in the measurements between rest state and motion state with Delta4
at cross-hatch angles of 0°, 30° (330°), and 60 ° (300°) (P=0.73, 0.28 and 0.52). When the respiratory amplitude was in a certain
range, hybrid intensity-modulated radiotherapy had little effects on the superficial dose distribution of chest wall. However, when
the respiratory amplitude was increased to cm magnitude, the superficial dose distribution of chest wall would be significantly
increased with the increase of amplitude. Conclusion The slight changes of respiratory amplitude don't cause obvious changes

in chest wall superficial dose, but with the significant increase of respiratory amplitude, the superficial dose distribution of chest
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wall also increases.
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Fig.1 Three—dimensional respiratory motion curve of the chest wall
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Fig.2 Positions in patients with left breast cancer measured with
MOSEFET dosimeter
MOSFET: Metal oxide semiconductor field effect transistor
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response changing with direction change
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# 1 MOSFET #R:z% 75 [a) M4 HO 520
Tab.1 Effects of directionality of MOSFET detector

Item 270°  285°  300°  315°  330°

345° 0° 15° 30° 45° 60° 75° 90°

Sensitivity/mV - ¢Gy’ 2.28 1.92 1.72 1.62 1.57

Correction factor 1.40 1.20 1.09 1.03 1.00

1.52 1.58 1.52 1.58 1.74 1.73 1.92 2.25

1.04 1.00 1.04 1.00 1.10 1.09 120 1.40
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Fig.4 Relative dose difference at different measurement positions in patients with right (left) breast cancer
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Fig.5 Differences in dose measurements at different

positions with different amplitudes
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