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right half when sectioned in the midsagittal plane.
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Fig. 3 Ligaments of the spine
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Fig. 4 A typical load — deformation curves of a ligament
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Table 1 Segmental range of motion at each spine level

motion Flexion/Extension Lat.Bending Axial Rot.
segment
level Range Average Range Average Range Average
(degress) (degress) (degress) (degress) (degress) (degress)
C2-C3 5-16 10 11-20 10 0-10 3
C3-C4 7-26 15 9-15 11 3-10 7
C4-C5 13-29 20 0-16 11 1-12 7
Cs5-Cé 13-29 20 0-16 8 2-12 7
Co6-C7 6-26 17 0-17 7 2-13 6
C7-T1 4-7 9 0-17 4 0-7 2
T1-T2 3-5 4 5 5 14 9
T2-T3 3-5 4 5-7 6 4-12 8
T3-T4 2-5 4 3-7 S 5-11 8
T4-T5 2-5 4 5-6 6 5-11 8
T5-T6 3-5 4 5-6 6 5-11 8
T6-T7 2-7 5 6 6 4-11 7
T7-T8 3-8 6 3-8 6 4-11 7
T8-T9 3-8 6 4-7 6 6-7 6
T9-T10 3-8 6 4-7 6 3-5 4
T10-T11 4-14 9 3-10 7 2-3 2
T11-T12 6-20 12 4-13 9 2-3 2
T12-L1 6-20 12 5-10 8 2-3 2
L1-L2 5-16 12 3-8 6 1-3 2
L2-L3 8-18 14 3-10 6 1-3 2
L3-L4 6-17 15 4-12 8 1-3 2
L4-L5 9-21 16 3-9 6 1-3 2
Ls-S1 10-24 17 2-6 3 0-2 1

Table 2 Average stiffness of a functional spinal unit
Forces Moments

Tension Compression Ant. Shear Post Shear Lat. Shear Flexion Extension Lat. Bending Axial Rot.

(+FY) (-FY) (+FZ) (-FZ) (FX) (MX) (-MX) (MZ) (MY)
Cervical 53 200 50 53 53 0.43 0.73 0.68 1.16
Thoracic 770 1250 110 110 110 222 2.80 2.80 2.53
Lumbar 770 2000 121 170 145 1.36 2.08 1.75 5.00
Lumbosacral 1.00 1.28 7.69 1.82
Sacroiliac 156 294 108 189 385 1567  11.93 30.00 6.76
41 7&t 24 DHE O| &8 3y o] wol AL&= 2t
42 5o AFEHe dg 9 &%l AR 7V 27 2A@® MM H3F e
wel e 2+ R48S MESAA RdHsto gAe] A delz vy F1%9e 24 &
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sac

Fig. 8 Schematic representation of a lumbar trunk cross-
sectional model
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