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[Abstract] Background and purpose: Correct target positioning is an important factor affecting precise
radiotherapy in patients with breast cancer. We measured the setup variations respectively with breast bracket and arm
support for radiation after breast-conserving surgery using electronic portal imaging device (EPID), and analyzed the
differences. Methods: Twelve breast cancer patients receiving intensity modulation radiation therapy after breast-
conserving surgery were enrolled in the study. Six patients were applied with breast brackets for positioning and another
six with arm support. Electronic portal imaging (EPI) was performed for each patient before and after fractionated
radiation at the position of the two main tangential fields. The EPI image was manually matched with the digitally
reconstructed radiograph (DRR) derived from CT simulation image. And the setup variations in vertical and horizontal
directions were measured. Results: The setup errors of arm support group in horizontal and vertical directions were
0 and 0 in >5 mm, 6.6% and 4.9% in 3-5 mm, 93.4% and 95.1% in <3 mm, respectively. The setup errors of breast
bracket group were 6.7% and 3.3% in >5 mm, 45.0% and 23.3% in 3-5 mm, 48.3% and 73.3% in <3 mm, respectively.

The differences of interfraction variation between two groups before fractionated radiation in both horizontal and
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vertical directions were statistically significant (P=0.000, P=0.006). The differences of interfraction variation between

two groups in horizontal direction were statistically significant (P=0.003, P=0.008). And the difference of interfraction

variation between two groups in horizontal direction was statistically significant (P=0.000). Conclusion: Breast brackets

and arm support are both useful immobilization devices to ensure accuracy and reproducibility for radiation after breast-

conserving surgery. Arm support is superior to breast bracket and is recommended for position immobilization in whole

breast radiation.
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Fig. 1 Two immobilization devices for radiation after breast-
conserving surgery

A: Arm support (MT-SIN posirest); B: Breast bracket (MED-TEC
350)
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Tab.1 Setup variations of the electronic portal images between two groups before fractionated radiation in both horizontal and vertical
directions
[(%)]
Item Horizontal setup variation //cm Vertical setup variation //cm Total
Displacement distribution >5 3~5 <3 >5 3~5 <3
Group A 0(0) 4(6.6) 57(93.4) 0(0) 3(4.9) 58(95.1) 61(100)
Group B 4(6.7) 27(45.0) 29(48.3) 2(3.3) 14(23.3) 44(73.3) 60(100)
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Fig. 2 Setup variations between two groups before fractionated radiation in both horizontal and vertical directions

A: Horizontal direction; B: Vertical direction. No.1-6 patients used arm support for immobilization; No.7-12 patients used breast bracket for

immobilization
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Tab. 2 The differences of interfraction variations between two groups before fractionated radiation in both horizontal and vertical

directions
(X£s5)
Item Horizontal setup variation //cm Vertical setup variation //cm
Group A 1.25+0.92 1.23+1.03
Group B 2.80+1.51 1.89+1.53
t value -6.767 -2.784
P value 0.000 0.006
F value 13.539 8.654
*3 WEMSTA. FHRPABHLLE
Tab.3 The differences of interfraction variations of two groups in both horizontal and vertical directions
(%s)
. Group A Group B
tem
Horizontal setup variation //cm Vertical setup variation //cm  Horizontal setup variation //cm Vertical setup variation //cm
Before radiation 1.25+0.92 1.23+1.03 2.80+1.51 1.89+1.53
After radiation 1.65£1.19 1.53£1.27 2.21+1.39 1.87£1.56
t value -3.059 -1.906 2.764 0.124
P value 0.003 0.061 0.008 0.902

x4 WARITH. BORNUBEBENEIMENLE

Tab. 4 The differences of interfraction variations between two groups in both horizontal and vertical directions

(zts)
Item Group A Group B t value P value F value
Horizontal direction //cm 1.16+0.83 2.12+1.56 -4.212 0.000 22.449
Vertical direction //cm 1.11£1.00 1.42+1.04 -1.667 0.098 0.534
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