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Figure A1 Method of measurement for the C2–C7 angle and sagittal vertical axis (SVA) 


[image: ]Figure A2. C7–T1 ROM validation under flexion–extension loadings (Camacho et al., 1997;Wheeldon et al., 2006;Nightingale et al., 2007) (A), and ROM verification under lateral bending and axial rotation loadings (B).


Table A1. FSU ROM of C2–T1 pre- and postoperative FE models with different T1 tilts under flexion loadings
	Loading
	Pre-/postoperative
	T1 tilt (°)
	Ratio (%)

	
	
	
	C2–C3
	C3–C4
	C4–C5
	C5–C6
	C6–C7
	C7–T1

	Flexion
2 Nm
	Preoperative
	−10
	15.0
	17.7
	17.5
	18.3
	13.0
	18.5

	
	
	−5
	14.2
	17.3
	17.4
	18.4
	13.3
	19.3

	
	
	0
	13.6
	16.9
	17.4
	18.6
	13.5
	20.0

	
	
	5
	13.2
	16.6
	17.4
	18.8
	13.6
	20.5

	
	
	10
	12.8
	16.4
	17.4
	18.8
	13.7
	21.0

	
	Postoperative
	−10
	20.8
	24.1
	6.7
	8.9
	16.7
	22.8

	
	
	−5
	19.3
	23.1
	7.2
	9.9
	16.8
	23.7

	
	
	0
	18.1
	22.2
	7.5
	10.7
	16.8
	24.5

	
	
	5
	17.2
	21.5
	7.9
	11.3
	16.9
	25.2

	
	
	10
	16.5
	21.1
	8.1
	11.7
	16.8
	25.8

	Flexion
1 Nm
	Preoperative
	−10
	15.8
	17.8
	17.2
	18.3
	12.8
	18.1

	
	
	−5
	14.5
	17.3
	17.1
	18.5
	13.4
	19.0

	
	
	0
	13.7
	16.8
	17.2
	18.8
	13.8
	19.7

	
	
	5
	13.2
	16.5
	17.2
	18.8
	13.8
	20.4

	
	
	10
	12.8
	16.3
	17.2
	18.8
	14.0
	20.9

	
	Postoperative
	−10
	24.2
	25.8
	3.0
	5.9
	16.7
	24.3

	
	
	−5
	21.6
	24.9
	2.9
	6.9
	18.3
	25.7

	
	
	0
	19.3
	23.5
	4.2
	8.9
	18.5
	25.9

	
	
	5
	17.9
	22.4
	5.2
	10.0
	18.3
	26.4

	
	
	10
	16.8
	21.6
	5.9
	10.6
	18.2
	26.9

	Flexion
30°
	Preoperative
	−10
	15.6
	18.0
	17.2
	18.4
	13.0
	17.9

	
	
	−5
	15.3
	17.2
	17.1
	18.5
	13.4
	18.5

	
	
	0
	16.4
	16.0
	16.6
	18.3
	13.5
	19.0

	
	
	5
	18.6
	14.8
	16.2
	17.9
	13.3
	18.7

	
	
	10
	19.7
	13.9
	16.7
	17.7
	13.8
	17.0

	
	Postoperative
	−10
	19.7
	22.6
	10.5
	10.8
	15.1
	21.2

	
	
	−5
	19.2
	21.1
	11.4
	11.8
	15.1
	21.3

	
	
	0
	20.4
	19.8
	11.2
	11.8
	15.1
	21.6

	
	
	5
	22.8
	18.3
	11.0
	11.5
	14.8
	21.0

	
	
	10
	24.3
	17.9
	10.9
	11.6
	14.8
	19.4





Table A2. FSU ROM of C2–T1 pre- and postoperative FE models with different T1 tilts under extension loadings

	Loading
	Pre-/postoperative
	T1 tilt (°)
	Ratio (%)

	
	
	
	C2–C3
	C3–C4
	C4–C5
	C5–C6
	C6–C7
	C7–T1

	Extension
2 Nm
	Preoperative
	−10
	16.5
	23.5
	22.4
	13.0
	12.4
	12.1

	
	
	−5
	16.8
	23.2
	22.4
	13.0
	12.4
	12.0

	
	
	0
	17.0
	23.0
	22.6
	13.1
	12.4
	12.0

	
	
	5
	17.0
	22.8
	22.9
	13.2
	12.2
	12.0

	
	
	10
	17.2
	22.8
	23.1
	13.2
	12.1
	11.4

	
	Postoperative
	−10
	19.8
	26.1
	12.5
	11.9
	15.5
	14.1

	
	
	−5
	19.9
	26.1
	12.1
	12.0
	15.6
	14.2

	
	
	0
	20.1
	26.5
	11.1
	12.1
	15.8
	14.3

	
	
	5
	20.6
	26.5
	10.9
	12.4
	15.6
	14.0

	
	
	10
	21.1
	27.6
	10.1
	11.3
	16.2
	13.6

	Extension
1 Nm
	Preoperative
	−10
	15.2
	21.3
	23.0
	14.1
	13.3
	13.1

	
	
	−5
	15.4
	21.4
	23.0
	14.3
	12.9
	13.0

	
	
	0
	15.6
	21.6
	23.0
	14.5
	12.9
	12.3

	
	
	5
	15.8
	21.6
	22.8
	14.8
	13.1
	12.0

	
	
	10
	16.1
	21.7
	22.7
	15.1
	13.2
	11.2

	
	Postoperative
	−10
	19.1
	26.3
	7.9
	12.6
	17.7
	16.5

	
	
	−5
	19.7
	26.5
	7.8
	12.5
	17.6
	15.8

	
	
	0
	20.3
	27.4
	7.3
	11.4
	18.2
	15.4

	
	
	5
	21.2
	28.1
	6.7
	9.9
	19.0
	15.1

	
	
	10
	22.3
	29.1
	7.4
	8.3
	19.6
	13.2

	Extension
15°
	Preoperative
	−10
	−13.4
	−3.3
	28.6
	40.7
	24.8
	21.9

	
	
	−5
	−14.2
	11.7
	27.1
	38.5
	21.1
	16.0

	
	
	0
	−6.9
	28.9
	28.5
	36.2
	14.2
	−0.9

	
	
	5
	10.2
	33.3
	28.6
	30.5
	8.3
	−11.0

	
	
	10
	23.1
	37.3
	28.5
	27.3
	1.3
	−17.4

	
	Postoperative
	−10
	0.4
	26.7
	14.1
	8.0
	25.2
	24.7

	
	
	−5
	1.3
	33.9
	13.7
	7.5
	22.6
	21.0

	
	
	0
	15.9
	38.5
	11.3
	7.2
	19.2
	8.1

	
	
	5
	26.9
	42.4
	8.0
	9.3
	16.1
	−2.5

	
	
	10
	33.7
	46.2
	5.8
	11.5
	12.8
	−9.8
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