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	The intact lumbar spine
	L4/L5
	L3/L4
	L2/L3
	L4/L5annulus fibrosus
	L4/L5nucleus pulposus
	L4/L5articular process

	
	
	ROM
	ROM
	ROM
	ROM
	stress（MPa）
	stress（MPa）
	stress（MPa）

	[bookmark: OLE_LINK57]Flexion
	[bookmark: OLE_LINK56]Healthy model
	5.93
	1.14
	0.95
	0.9
	0.37
	0.48
	4.33

	
	Degenerative model
	5.13
	0.72
	1.09
	0.94
	0.4
	0.47
	3.75

	
	Fusion model
	4.61
	1.17
	1.1
	0.98
	0.49
	0.55
	5.68

	
	Topping-off model
	4.45
	0.52
	1.36
	1.13
	0.28
	0.38
	2.51

	Extension
	Healthy model
	3.7
	0.82
	0.66
	0.44
	0.11
	0.13
	12

	
	Degenerative model
	3.65
	0.74
	0.68
	0.43
	0.17
	0.19
	8.76

	
	Fusion model
	3.33
	0.9
	0.67
	0.46
	0.24
	0.2
	14.4

	
	Topping-off model
	3.09
	0.28
	0.7
	0.99
	0.08
	0.15
	5.56

	Rotation
	Healthy model
	6.32
	1
	0.55
	1.54
	0.27
	0.33
	4.77

	
	Degenerative model
	6.03
	0.84
	0.54
	1.51
	0.31
	0.37
	4.15

	
	Fusion model
	5.1
	0.72
	0.54
	1.55
	0.41
	0.45
	4.96

	
	Topping-off model
	5.33
	0.54
	0.56
	2
	0.22
	0.39
	3.92

	Bending
	Healthy model
	2.48
	0.27
	1.48
	0.56
	0.21
	0.25
	9.77

	
	Degenerative model
	2.33
	0.3
	1.47
	0.58
	0.29
	0.32
	8.63

	
	Fusion model
	2.11
	0.24
	1.45
	0.5
	0.48
	0.4
	10.5

	
	Topping-off model
	2.18
	0.2
	1.23
	0.6
	0.18
	0.26
	8.77
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