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The Comparison of Biomechanical Changes
between Spinous Process Osteotomy and Conventional Laminectomy

Kyoung-Tak Kang, Heoung-Jae Chun, Ju-Hyun Son,
Ho-Joong Kim, Seong-Hwan Moon, Hwan-Mo Lee and Ka-Yeon Kim

Key Words: Finite Element Analysis(+3F2.434), Osoteomic(d &%), Spine(%]5+), Spinous(==71])

Abstract

Previous studies have introduced the technique of spinous process osteotomy to decompress spinal
stenosis, a procedure which aims to afford excellent visualization while minimizing destruction of
tissues not directly involved in the pathologic process. However, biomechanically it has not been
investigated whether the sacrifice of posterior spinous process might have potential risk of spinal
instability or not, even though supra-spinous and inter-spinous ligaments are preserved. Therefore the
aim of this study is to evaluate the biomechanical properties after spinous process osteotomy, using
finite element analysis. The model of spinous process osteotomy exhibited no significant increase in
disc stress or change in segmental range of motion. It is due to the fact that the instability of lumbar
spine has been maintained by the two-types of ligaments compared with the prior surgical technique.
Therefore, according to the finite element result on this study, this osotetomy was considered to be a
clinically safe surgical procedure and could not cause the instability of the lumbar spine.
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Table 1 The material properties specified in the finite element models

Component

No. of elements

Young’s modulus E

Poisson ratio v

Cross-section (mm?2)

(MPa)
Cortical bone 2,752 12,000 0.3
Cancellous bone 2,060 100 0.2
Posterior elements 2,868 3,500 0.25
Nucleus pulposus 4,203 1.0 0.499
Annulus 5,155 Hyperelastic material | Hyperelastic material
Ligaments 241
. o 7.8 (6<12%)
Anterior longitudinal 36 20 (£>12%) 63.7
. o 10 (€<11%)
Posterior longitudinal 36 20 (£>11%) 20.0
. 15 (£<6.2%)
Ligamentum flavum 20 19.5 (£>6.2%) 40.0
10 (£<18%)
Transverse 39 587 (£>18%) 1.8
7.5 (€<25%)
Capsular 86 32.9 (£>25%) 30.0
. 10 (£<14%)
Interspinous 15 11.6 (& 14%) 40.0
. 8 (£<20%)
Supraspinous 9 15 (£20%) 30.0
S we ddEe st wdy SA4% A% X 2(Spinous Process Osoteotomy: SPO)S-
FAsA wHo] ARl weh @AATIE Sk pHelGom, olde £% e FIw AAlE
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dste] Fig. 13} 22 AAeFL2-L5)°] F¥8E (149 FEVIE, 2L IARAA dase AdE
eSS skt Atk 2Elal Al 3850 Fede] dNFE A
skl o, §c}&?‘ﬂEH(ligamentum Flavum) =3 A 7
24 Rt Aol HE sttt Al 3859k A 4859 % ﬂ%ﬂ% HE}
e A FU| W AuE] WA & gk a3 FFR AAEIAE A 38
A h(material property)& 7]159] Aol el FE7]9] A9 12 FE /] H2 md
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(a) (b)
Fig. 2 Finite element model (a)Conventional Laminectomy:
CL, (b) Spinous Process Osoteotomy: SPO

Fol| oH] 4=3FF 150NS 718, 10Nme]
= I (flexion), 217 (extension), H|E ¥ (torsion), ==
(lateral bending)®] 4 EWEZS A& =
Al GAIR o] etes Thetslom wpA Rt

GA A 10Nme] do] 7 == stttk o))
7 Bd odE T 99 2 Fuee 488 7
7 438t 7)o AMAAH AT Chen 9
frata s AY9}l Shirazai-Adle] 38 45
A Adg maste] frites mEle] FE4S
AZFEAT £33 5U3 2709 AARNSE FE
7] A REY 333 AAe RddE A8
g & A aF R vluste] ZF BHo WY
ol % WA Fwe Y FUHES v
sheltt.

@ Present study
7 I E Chen

O Yamamoto

6 1

Degree
IS

L2-L3 L[3-14 L4-L5

L2-L3 [3-L4 L4-L5 |L2-L3 L3-L4 L4-L5 L2-13 L3-L4 L4-L5

Flexion Extension Torsion Lateral bending

Fig. 3 Comparison between the FEM results and the

experimental study
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