


[bookmark: _GoBack]Supplementary Table 1: Mean (Gy), minimum (Gy), maximum (Gy) and the percentage volumes (%) of each shoulder muscle that received V5 to V40 Gy of radiation when hybrid-IMRT, wedged field, VMAT, and hybrid-VMAT were used for the post-mastectomy chest wall. Values in brackets indicate range. Not applicable in the statistical significance column indicates that the statistical tests were not performed because the mean dose, V15 Gy dose or V30 Gy dose for one or more techniques were equal to 0. h-IMRT: hybrid-IMRT; h-VMAT: hybrid-VMAT.
	 
Muscle
	Radiation Technique
	Statistical Significance

	
	Hybrid-IMRT 
(N = 7)
	Wedged Field 
(N = 7)
	VMAT 
(N = 7)
	Hybrid-VMAT 
(N = 7)
	p*

	Pectoralis Major
	

	Mean Dose (Gy)
	21.8 ± 6.6 (13-31)
	21.7 ± 6.7 (12-30)
	20.4 ± 6.9 (11-30)
	21.3 ± 6.2 (13-30)
	h-IMRT vs. Wedged: p = 0.31
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.12

	Min Dose (Gy)
	0.3 ± 0.2
	0.2 ± 0.2
	0.3 ± 0.2
	0.3 ± 0.2
	

	Max Dose (Gy)
	41.9 ± 0.1 
	42.6 ± 1.2
	42.7 ± 1.1
	44.3 ± 1.8
	

	V5 Gy dose (%)
	58.6 ± 16.9 (34-81)
	58.1 ± 16.8 (34-80)
	56.6 ± 18.4 (30-84)
	60.1 ± 18.6 (34-89)
	

	V10 Gy dose (%)
	55.9 ± 16.6 (33-78)
	55.6 ± 16.4 (32-77)
	53.2 ± 17.9 (28-80)
	56.2 ± 16.8 (32-80)
	

	V15 Gy dose (%)
	53.9 ± 16.6 (31-76)
	53.7 ± 16.4 (31-75)
	51.2 ± 17.6 (27-78)
	53.8 ± 16.3 (31-76)
	h-IMRT vs. Wedged: p = 0.31
h-IMRT vs. VMAT: p = 0.04
h-IMRT vs. h-VMAT: p = 0.86

	V20 Gy dose (%)
	52.4 ± 16.5 (30-74)
	52.3 ± 16.5 (30-73)
	49.7 ± 17.3 (26-76)
	51.9 ± 16.1 (30-74)
	

	V25 Gy dose (%)
	51.1 ± 16.4 (29-73)
	51.1 ± 16.4 (30-72)
	48.1 ± 17.0 (26-74)
	50.2 ± 15.8 (29-72)
	

	V30 Gy dose (%)
	49.8 ± 16.2 (29-72)
	49.8 ± 16.2 (29-71)
	45.9 ± 16.4 (25-70)
	48.0 ± 15.5 (28-70)
	h-IMRT vs. Wedged: p = 0.86
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.01

	V35 Gy dose (%)
	47.9 ± 15.9 (27-70)
	47.7 ± 16.1 (27-69)
	43.2 ± 15.9 (23-66)
	43.9 ± 13.8 (26-62)
	

	V40 Gy dose (%)
	33.7 ± 18.3 (5-55)
	32.9 ± 18.8 (6-59)
	23.9 ± 14.5 (1-42)
	23.3 ± 62.1 (8-37)
	

	Pectoralis Minor
	

	Mean Dose (Gy)
	26.2 ± 7.7 (14-35)
	26.5 ± 7.8 (14-36)
	23.9 ± 8.3 (12-35)
	25.9 ± 7.2 (14-34)
	h-IMRT vs. Wedged: p = 0.02
h-IMRT vs. VMAT: p = 0.02
h-IMRT vs. h-VMAT: p = 0.31

	Min Dose (Gy)
	0.9 ± 0.7
	0.7 ± 0.6
	1.3 ± 1.7
	1.7 ± 1.9
	

	Max Dose (Gy)
	39.9 ± 0.5
	40.4 ± 0.6
	41.8 ± 0.9
	40.7 ± 1.3
	

	V5 Gy dose (%)
	73.5 ± 19.7 (41-96)
	73.2 ± 19.8 (40-95)
	70.4 ± 22.0 (36-99)
	75.6 ± 19.9 (42-100)
	

	V10 Gy dose (%)
	69.9 ± 19.9 (38-93)
	70.0 ± 19.9 (37-92)
	64.6 ± 22.9 (32-96)
	71.4 ± 20.2 (38-96)
	

	V15 Gy dose (%)
	67.9 ± 19.9 (36-92)
	68.2 ± 20.0 (36-91)
	60.9 ± 22.6 (29-92)
	68.6 ± 19.9 (36-93)
	h-IMRT vs. Wedged: p = 0.61
h-IMRT vs. VMAT: p = 0.02
h-IMRT vs. h-VMAT: p = 0.12

	V20 Gy dose (%)
	66.1 ± 20.1 (34-90)
	66.4 ± 19.9 (35-90)
	57.7 ± 21.7 (27-88)
	66.3 ± 19.8 (35-91)
	

	V25 Gy dose (%)
	64.4 ± 20.2 (33-89)
	64.9 ± 20.0 (33-89)
	55.1 ± 20.8 (25-83)
	63.9 ± 19.9 (33-90)
	

	V30 Gy dose (%)
	62.5 ± 20.3 (31-88)
	62.9 ± 20.2 (32-88)
	52.8 ± 20.3 (24-80)
	60.9 ± 20.1 (32-88)
	h-IMRT vs. Wedged: p = 0.09
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.61

	V35 Gy dose (%)
	59.4 ± 20.7 (28-86)
	59.6 ± 20.7 (28-86)
	49.8 ± 20.2 (22-76)
	56.2 ± 20.1 (29-82)
	

	V40 Gy dose (%)
	0.3 ± 0.5 (0-1)
	10.7 ± 16.4 (0-46)
	23 ± 19.2 (0-55)
	4.3 ± 4.9 (0-14)
	

	Infraspinatus
	

	Mean Dose (Gy)
	1.1 ± 0.7 (0.4-2)
	1.0 ± 0.6 (0.4-2)
	8.2 ± 4.0 (1-13)
	2.4 ± 1.0 (1-4)
	h-IMRT vs. Wedged: p = 0.17
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.01

	Min Dose (Gy)
	0.2 ± 0.1
	0.2 ± 0.1
	0.9 ± 0.7
	0.7 ± 0.7
	

	Max Dose (Gy)
	10.8 ± 8.7
	11.4 ± 10
	27.1 ± 4.6
	12.7 ± 5.9
	

	V5 Gy dose (%)
	2.7 ± 4.5 (0-12)
	2.3 ± 3.8 (0-10)
	55.8 ± 29 (7-95)
	7.7 ± 7.1 (0-18)
	

	V10 Gy dose (%)
	1.4 ± 2.9 (0-8)
	1.3 ± 2.6 (0-7)
	34.7 ± 21.2 (4-60)
	1.3 ± 2.4 (0-6)
	

	V15 Gy dose (%)
	0.3 ± 0.6 (0-2)
	0.5 ± 1.1 (0-3)
	20.4 ± 14.1 (1-38)
	0 ± 0.1 (0-0.2)
	Not applicable

	V20 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	8.7 ± 7.9 (0-21)
	0 ± 0 (0-0)
	

	V25 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	1.6 ± 2.3 (0-6)
	0 ± 0 (0-0)
	

	V30 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	Not applicable

	V35 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	V40 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	Latissimus Dorsi
	

	Mean Dose (Gy)
	8.4 ± 2.5 (3-10)
	8.4 ± 2.6 (3-11)
	13.6 ± 3.0 (11-19)
	8.9 ± 2.1 (5-11)
	h-IMRT vs. Wedged: p = 0.31
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.06

	Min Dose (Gy)
	0 ± 0
	0 ± 0
	0.3 ± 0.4
	0.2 ± 0.4
	

	Max Dose (Gy)
	41.7 ± 0.5
	42.3 ± 1.2
	41.5 ± 0.7
	42.2 ± 1.9
	

	V5 Gy dose (%)
	25.4 ± 5.9 (14-33)
	24.9 ± 6.5 (13-34)
	58.3 ± 15.6 (44-89)
	32.0 ± 5.7 (21-39)
	

	V10 Gy dose (%)
	22.7 ± 6.2 (10-29)
	22.3 ± 6.5 (10-31)
	44.0 ± 10.6 (35-66)
	23.5 ± 5.9 (11-30)
	

	V15 Gy dose (%)
	20.5 ± 6.6 (7-26)
	20.3 ± 6.9 (6-27)
	34.9 ± 9.8 (21-52)
	19.9 ± 6.2 (7-24)
	h-IMRT vs. Wedged: p = 0.23
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.23

	V20 Gy dose (%)
	18.7 ± 6.6 (5-24)
	18.5 ± 6.8 (5-24)
	28.4 ± 8.7 (14-41)
	18.2 ± 6.2 (5-23)
	

	V25 Gy dose (%)
	17.6 ± 6.4 (4-23)
	17.5 ± 6.7 (4-23)
	23.6 ± 7.3 (11-32)
	16.8 ± 6.1 (4-22)
	

	V30 Gy dose (%)
	16.6 ± 6.4 (3-23)
	16.5 ± 6.6 (3-22)
	19.7 ± 6.2 (9-25)
	15.1 ± 5.9 (3-21)
	h-IMRT vs. Wedged: p = 0.01
h-IMRT vs. VMAT: p = 0.02
h-IMRT vs. h-VMAT: p = 0.01

	V35 Gy dose (%)
	15.4 ± 6.2 (3-22)
	15.1 ± 6.4 (2-21)
	15.7 ± 6.1 (4-22)
	11.3 ± 4.9 (1-16)
	

	V40 Gy dose (%)
	11.5 ± 5.7 (1-17)
	11.3 ± 6.6 (0-20)
	6.6 ± 4.9 (0-12)
	4.9 ± 4.4 (0-11)
	

	Subscapularis
	

	Mean Dose (Gy)
	5.6 ± 4.4 (1-14)
	5.5 ± 4.3 (1-13)
	10.8 ± 6.6 (0.9-21)
	6.7 ± 4.4 (1-15)
	h-IMRT vs. Wedged: p = 0.17
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.01

	Min Dose (Gy)
	0.3 ± 0.1
	0.3 ± 0.1
	0.9 ± 0.7
	0.8 ± 0.8
	

	Max Dose (Gy)
	34.3 ± 14.3
	34.2 ± 14.3
	36.9 ± 7.6
	33.3 ± 11.0
	

	V5 Gy dose (%)
	20.7 ± 15.9 (0-47)
	19.9 ± 15.4 (0-45)
	55.5 ± 31.9 (1-96)
	34.9 ± 22.7 (4-75)
	

	V10 Gy dose (%)
	15.9 ± 14.0 (0-41)
	15.5 ± 13.4 (0-38)
	39.6 ± 28.2 (0-81)
	18.1 ± 14.6 (0-45)
	

	V15 Gy dose (%)
	13.0 ± 12.8 (0-37)
	12.8 ± 12.5 (0-35)
	28.7 ± 21.4 (0-62)
	13.1 ± 12.6 (0-38)
	h-IMRT vs. Wedged: p = 0.24
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.75

	V20 Gy dose (%)
	10.5 ± 11.2 (0-33)
	10.4 ± 10.9 (0-31)
	20.9 ± 16.1 (0-47)
	10.1 ± 11.0 (0-33)
	

	V25 Gy dose (%)
	8.8 ± 10.2 (0-30)
	8.8 ± 9.8 (0-28)
	13.9 ± 11.5 (0-34)
	7.9 ± 9.7 (0-28)
	

	V30 Gy dose (%)
	7.3 ± 9.1 (0-26)
	7.3 ± 8.8 (0-25)
	8.6 ± 8.4 (0-25)
	5.6 ± 8.1 (0-23)
	h-IMRT vs. Wedged: p = 0.02
h-IMRT vs. VMAT: p = 0.17
h-IMRT vs. h-VMAT: p = 0.02

	V35 Gy dose (%)
	5.5 ± 7.7 (0-22)
	5.3 ± 7.2 (0-20)
	4.8 ± 6.4 (0-18)
	1.9 ± 3 (0-8)
	

	V40 Gy dose (%)
	0.1 ± 0.3 (0-1)
	0.3 ± 0.7 (0-2)
	0.7 ± 1.5 (0-4)
	0 ± 0.1 (0-0)
	

	Supraspinatus
	

	Mean Dose (Gy)
	0.3 ± 0.1 (0-1)
	0.3 ± 0.1 (0-0)
	1.4 ± 1.6 (0-5)
	1.0 ± 0.8 (0-2)
	Not applicable

	Min Dose (Gy)
	0.2 ± 0.1
	0.2 ± 0.1
	0.6 ± 0.5
	0.5 ± 0.5
	

	Max Dose (Gy)
	0.9 ± 0.4
	0.8 ± 0.4
	3.5 ± 3.0
	2.4 ± 1.5
	

	V5 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	6.3 ± 16.6 (0-44)
	0 ± 0 (0-0)
	

	V10 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	V15 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	Not applicable

	V20 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	V25 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	V30 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	Not applicable

	V35 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	V40 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	Teres Major
	

	Mean Dose (Gy)
	11.5 ± 7.5 (1-23)
	11.4 ± 7.6 (1-23)
	13.5 ± 7.9 (2-25)
	10.7 ± 6.5 (2-21)
	h-IMRT vs. Wedged: p = 0.39
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.12

	Min Dose (Gy)
	0.4 ± 0.2
	0.3 ± 0.2
	0.4 ± 0.3
	0.5 ± 0.3
	

	Max Dose (Gy)
	37.2 ± 10.9
	37.5 ± 10.7
	39.4 ± 3.9
	36.1 ± 10.4
	

	V5 Gy dose (%)
	40.7 ± 23.8 (2-73)
	39.5 ± 22.7 (2-71)
	51.9 ± 27.3 (8-88)
	46.4 ± 22.7 (11-81)
	

	V10 Gy dose (%)
	34.5 ± 22.4 (0-67)
	33.9 ± 21.5 (1-64)
	42.9 ± 25.4 (6-80)
	33.9 ± 21.3 (1-67)
	

	V15 Gy dose (%)
	29.0 ± 21.8 (0-62)
	28.5 ± 21.4 (0-61)
	38.5 ± 23.6 (5-73)
	26.8 ± 19.9 (0-61)
	h-IMRT vs. Wedged: p = 0.24
h-IMRT vs. VMAT: p = 0.01
h-IMRT vs. h-VMAT: p = 0.17

	V20 Gy dose (%)
	24.2 ± 19.5 (0-56)
	23.8 ± 19.5 (0-54)
	33.8 ± 21.6 (3-65)
	22.4 ± 17.9 (0-54)
	

	V25 Gy dose (%)
	21.2 ± 17.8 (0-52)
	21.4 ± 18.1 (0-49)
	26.9 ± 18.5 (1-55)
	19.3 ± 16.8 (0-49)
	

	V30 Gy dose (%)
	18.9 ± 16.8 (0-48)
	19.4 ± 17.4 (0-47)
	20.6 ± 16.1 (0-46)
	15.8 ± 15.7 (0-44)
	h-IMRT vs. Wedged: p = 0.91
h-IMRT vs. VMAT: p = 0.61
h-IMRT vs. h-VMAT: p = 0.02

	V35 Gy dose (%)
	16.4 ± 15.6 (0-44)
	16.7 ± 16.4 (0-42)
	14.5 ± 13.9 (0-38)
	8 ± 8.6 (0-22)
	

	V40 Gy dose (%)
	5.5 ± 7.4 (0-22)
	7.8 ± 10.6 (0-29)
	4.3 ± 6.2 (0-15)
	0.5 ± 0.8 (0-2)
	

	Trapezius
	

	Mean Dose (Gy)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0.9 ± 0 (0-2)
	0.7 ± 0 (0-1)
	Not applicable

	Min Dose (Gy)
	0 ± 0
	0 ± 0
	0 ± 0
	0 ± 0
	

	Max Dose (Gy)
	0 ± 0
	0 ± 0
	4.7 ± 2.1
	2.9 ± 0.9
	

	V5 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0.7 ± 1.2 (0-3)
	0 ± 0 (0-0)
	

	V10 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	V15 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	Not applicable

	V20 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	V25 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	V30 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	Not applicable

	V35 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	

	V40 Gy dose (%)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	0 ± 0 (0-0)
	






