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Evaluation of the Dose According to the Movement of Breath During Field-in-Field
Technique Treatment of Breast Cancer Patients

Kyung-Tae Kwon

Department of Radiologic Technology, Dongnam Health University

Abstract Field-in-Field Technique is applied to the radiation therapy of breast cancer patients, and it is possible to com-
pensate the difference in breast thickness and deliver uniform dose in the breast. However, there are several fields in the
treatment field that result in a more complex dose delivery than a single field dose delivery, If the patient's respiration is
irregular during the delivery of the dose by several fields and the change of respiration occurs, the dose distribution in
the breast changes. Therefore, based on the computed tomography images of breast cancer patients, a human model was
created by using a 3D printer (Builder Extreme 1000) to describe the volume in the same manner, A computerized to-
mography (CT) of the human body model was performed and a treatment plan of 260 ¢Gy / fx was established using a
6-MV field-in-field technique using a computerized treatment planning system (Eclipse 13.6, Varian, USA).

The distribution of the dose in the breast according to the change of the respiration was measured using a moving phan-
tom at 0.1 cm, 0.3 cm, 0.5 cm amplitude, using a MOSOXIDE Silicon Field Effect Transistor (MOSFET, Best Medical,
Canada) Were measured and compared. The distribution of dose in the breast according to the change of respiration
showed similar value within = 2% in the movement up to 0.3 cm compared to the treatment plan. In this experiment,
we found that the dose distribution in the breast due to the change of respiration when the change of respiration was
increased was not much different from the treatment plan,
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Fig. 4. Computerized treatment plan using field in field
technique,
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Fig. 6. Dosimetry using a human phantom for moving phantom
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A point 276.3 cGy, B point 276.5 cGy, C point 275 2
cGy= 78l tHTable 1],

cGy, D point 268 4

Fig. 7. Dose calculation at A and D-point on treatment plan

Table 1, Dose at each point from Treatment Planning System

(unit; cGy)
TPS
A B C D
276.3 276.5 275.2 268.4
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Table 2, MOSFET Detector Reproducibility for dose variation

(unit; cGy)
Dose Average measured dose
MOSFET A MOSFET B MOSFET C MOSFET D
10 9.82 9.72 9.85 9.88
30 29.18 30.49 29,32 29.74
50 49.68 51.48 49.13 49.37
100 102,34 101.46 101.57 102.48
200 204.35 203.52 205.55 201.69
300 306.75 303.06 308.66 306.61
MOSFET A MOSFET B
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Fig. 8, Correlation coefficient according to dose change

Table 3, Dose results measured at O cm of motion

(unit; ¢Gy)

Motion Measured dose
0 cm A B C D
Normal 276.30 276.50 275.20 268.40

1 276.29 276.49 275.19 268.39

2 276,31 276,51 275.20 268.39

3 276.29 276.51 275.21 208,41

4 276.30 276.49 275.20 268.39

5 276.29 276.49 275.19 268.40

Table 4, Dose results measured at 0.1 cm of motion
(unit; cGy)

Motion Measured dose

0.1 cm A B C D

Normal 276.30 276.50 275.20 268.40
1 276.27 276,48 275.19 268.38
2 276.31 276.51 275.18 208,39
3 276.27 276,51 275.21 268.41
4 276,31 276,49 275.20 268,39
5 276.28 276,49 275.18 268,41
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Table 5, Dose results measured at 0.3 cm of motion

(unit; cGy)

Motion Measured dose
03 cm A B C D
Normal 276.30 276.50 275.20 208,40

1 276.35 276.48 275.18 268.38

2 276,32 276.53 275.18 268.39

3 276,27 276.51 275.23 268.43

4 276.31 276.49 275.25 268,37

5 276.28 276.45 275.17 268,42

Table 6, Dose results measured at 0.5 cm of motion

(unit; cGy,

Motion Measured dose
05 cm A B C D
Normal 276,30 276.50 275.20 268.40

1 276.18 276.62 275.15 208.31

2 276,38 276.52 275.11 268.29

3 276.41 276.59 275.29 268.45

4 276.21 276,44 275.24 268.39

5 276.35 276.48 275.31 268.42
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27019] Zjol7} 0.3 m A oA W 1] 439] AlFe
53] 22 Ho] A point 276,30 cGy, B point 276,49 cGy,
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