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[Abstract] Objective:To investicate the biomechanics mechanism for the lower cervical spine after laminec-
tomy.Method:CT scans were performed on a healthy adult male volunteer.Mimics 10.01,Geomagic studio
10.0,HyperMesh 10.0 and Abaqus 6.9.1 softwares were used to establish the intact model of C3—-C7.The
model was subjected to three—level (C4-C6) laminectomy.The skull preload of 74N and torsion preload of
1.8Nm was added on the model,which simulated flexion,extension,lateral bending and axial rotation.The im-
mediate biomechanics mechanism of facet capsule and posterior longitudinal ligament of cervical spine after
laminectomy was analyzed.Result:Under different loading,the immediate stability after C4-C6 laminectomy re-
mained unchanged compared with intact specimen,however the stress of facet capsule and posterior longitudi-
nal ligament in C4-C6 under different load increased significantly.Conclusion: Laminectomy without removal of
bilateral facet joints do not have effect on the immediate stability of subaxial cervical spine,however the facet
capsule and posterior longitudinal ligament sustain excessive load.
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Table 1 Material properties of bone and disc used in

the finite element model
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A, ¥ H F A Geomagic studio 10.0 HyperMesh Cf)mcal bone - .
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Table 2 Mechanical properties of different ligaments used in the finite element model
=z
force(N)
il A E A e — e
(mm) anterior longitudinal posterior longitudinal supra-— and inter— ligame:r;lum flavum fact capsule
ligament ligament spinal ligament
€3-C5  €5-C7 €3-C5  €5-C7 €3-C5  €5-C7 €3-C5  €5-C7 €3-C5  €5-C7
0 0 0 0 0 0 0 0 0 0 0
1 28 20 25 20 7 8 — — — —
2 52 40 44 40 125 14 38 30 s5 75
3 7 58 62 60 18 20 — — — —
4 89 78 78 78 25 25 60 68 130 145
5 102 98 89 %) 26 29 — — — —
6 115 112 — — 30 32.5 80 102 180 204
7 — 120 — — 32.5 35 — — — —
8 — — — — — — 108 130 210 250
9 _ _ _ _ _ _ _ _ _ _
10 — — — — — — — 145 230 265
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Figure 1 The intact finite dement model of the C3~C7 Figure 2 The finite dement model following C4-C6 level

laminectomy view of the C3~C7
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Table 3 Comparison of intersegmental rotational motions following C4-C6 level laminectomy
e i gt ek
Flection lateral bending rotation
SRR A AR V) 55 A 25 56 AR AR U 55 A 22 SE R A A HEAR DT BR AR AL
intact model laminectomy model intact model laminectomy model intact model laminectomy model
C3-C4 8.91 9.93 8.02 5.41 8.52 5.65
C4-C5 791 7.69 6.24 4.02 7.37 4.35
C5-C6 5.32 4.96 3.86 243 4.93 3.03
C6-C7 7.69 8.68 7.96 5.99 7.27 4.66
st
29.83 31.26 26.08 17.84 28.09 17.69

Sum
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Table 4 The magnitude of ligament force in intact segment
C4-C5 C5-C6
Ee ki A B Sk
ligamentum flavum supra— and inter—spinal ligament ligamentum flavum supra— and inter—spinal ligament
L 3.04 221 1.20 1.07
preloa
i 20.86 13.84 14.93 12.14
ection
A 0 0 0 0
extention
Tk (75)
rotation (left) 5.21 1.52 2.35 0.80
s (A1)
rotation (right) 5.94 4.49 2.44 1.77
B (Z2) 742 4.80 376 2.93
left bending
S (41 8.97 4.02 3.96 205
right bending
x5 MBEFCA-CSTREEFTZINRA (N)

Table 5 Comparison of ligament force in the C4/5 level of models

A MEA D) B i S MEAR I BR 5
pre—laminectomy post—laminectomy
CIENEIK PSE 3k EEN L Hi KT BB EEN kS
anterior longitudinal  fact capsule posterior longitudinal  anterior longitudinal —fact capsule posterior longitudinal
ligament ligament ligament ligament ligament ligament
% 0 291 0.61 0 41.62 12.46
preloa
ﬂﬁ”’m 0 23.62 10.51 0 69.95 25.14
ection
et 9.81 2.30 0 3.13 3534 8.23
extention
Jieg (f) 0.01 9.97 2.64 0 4524 16.18
rotation (left)
T (1) 0.15 13.20 114 0 46.26 11.37
rotation (right)
M (72) 0.28 18.58 2.40 0 47.59 12.18
left bending
I (£ ) 0.05 21.26 4.99 0 4525 15.98

right bending
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Table 6 Comparison of ligament force in the C5/6 level of models

e AR D5 A MERR VTR
pre—laminectomy post—laminectomy
EEN kS KATHEP) IEE Nk HEN K KT BB EEN K
anterior longitudinal  fact capsule  posterior longitudinal — anterior longitudinal  fact capsule posterior longitudinal
ligament ligament ligament ligament ligament ligament
s 0 248 0.082 0 45.45 8.53
preloa
i 0 27.93 6.37 0 71.21 15.64
ection
I ff 5.57 4.96 0 2.76 42.87 7.26
extention
gk (£2)
rotation (loft) 0.01 12.75 1.11 0 50.92 9.71
B (£7) 0.04 11.41 0.36 0.24 45.60 7.98
rotation (right)
e (22 0.04 15.44 1.18 0 47.95 8.64
eft bending
W (77) 0.04 21.40 2.43 0 51.32 9.86

right bending
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