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Abstract

BACKGROUND: The Coflex is widely used in China, but it has a high complication rate of spinous process
fracture.

OBJECTIVE: With the help of finite element analysis, to verify if rigid restriction of spinous process contacts in
modified Coflex design is semi-rigid restriction so as to reduce the stress of spinous process in spine flexion and
extension, lateral bending and rotation and to decrease the risk of spinous process fracture.

METHODS: The images were extracted from patients who had undergone abdomen CT scans in the Beijing
Chaoyang Hospital affiliated to Capital Medical University. Three-dimensional finite element model of lumbar
spine was established. The Coflex model and the corresponding modified Coflex model were established and
then simplified in the SolidWorks software of CAD. Tensile force, shearing force and axial rotating force in resting
state were analyzed in ANSYS software.

RESULTS AND CONCLUSION: Under tensile force, transversal shearing force and axial rotating force,
compared with Coflex system, the stress of spinous process model was reduced in the modified system (P <
0.01). These findings indicate that the forces of the modified model are superior to the force of Coflex. It can
reduce stress in the spinous process under stresses and diminish the occurrence of spinous process fractures.

Subject headings: Spine; Internal Fixators; Finite Element Analysis; Biomechanics
Qu SD, Hai Y, Su QJ, Qu SP. Finite element analysis of the refined interspinous dynamic system based on Coflex.

Zhongguo Zuzhi Gongcheng Yanjiu. 2015;19(22):3571-3578.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

2EMEAKFTHSE, LET

100020; ‘&

wBER, K, 1978 £4,
LTFA, ik, 2014 &
WEMAKRFREL, Ht,

EZHEN, TEAFHE
ST B AR

B HR, L,
FAEE, A7,
BHEARFEHEE,
JEF  100020; HHE
HRFHBILKAEE
K, L& 100020

425 R318
SCHRR B

G 5:2095-4344
(2015)22-03571-08
At 2015-04-11
http://IWWW.crter.org

Qu Shao-dong, Master,
Attending physician, Beijing
Mentougou District Hospital,
Beijing 102300, China;
Department of Orthopedics,
Capital Medical University,
Beijing 100020, China

Corresponding author: Hai
Yong, M.D., Chief physician,
Doctoral supervisor,
Department of Orthopedics,
Capital Medical University,
Beijing 100020, China; Beijing
Chaoyang Hospital of Capital
Medical University, Beijing
100020, China

Accepted: 2015-04-11

3571



VL, % HT Coflex 2t R i BRI 5) & 1A & ZEE9 1 T 70 by

@]%2 www.CRTER.org

0 3|& Introduction

A B A i rp A RS I IRBR AT, IR H
(IVGTT TV FERRRON “ Axhrde” (e A0, (AL bl
B2 1 2 J b ot BB R UIRE T A B, F s 22 A R 45 5 £
VBRI Z IR WTBOSsh IRk, Rk S BRI B f
Fp L, AR B MR SR AR o IR REAE R & 5 R
AEFARAE B RIS 3h A BERIR AR AR Bow ™o, Rtk
JE kBN i R AT, H AT P RH N ) Coflex [
Wallis 245, PIFHE ¢ 240 H irAT 48 2 1 SCkioE, 547
At O, H TR PO 2 TR R T AT B G
HAFAANSYS. ABAQUS. NastranZ, Hskfgnl5EEihic
BRI FAAT] . HAPANSYSHAY: dith i Lt KR PR
TCOMTIRAE A T 2 — 25 EANSYSTT &, SERhahf . k.
g Wi P3RS P AT B IC oA i
JEARE B B 2L CAE TR — . Szi il i
Wallis R 450 Coflexilb A7 M4 R 3031, BEvHH ek R sE a1 3
A E RS, M HANSYSHAHEIT /T o

1 ##F075%  Materials and methods

Wit BRI

B iE) Rt as s R0 1201245 20144F 5 )k, b — 4t
158 5 A BRIGAT T 8 B RS B2 R R RS R 2
M8 b B TSP B Bt B 5g ik, Coflex BB il g, Bt B
TR {1ty 3 N R TR 2 BT e s 4 T b RS U 5 BT
SE Ko

PR U HERRAER O A B AR IR, R
HeB KB R AT C TR A T U b 22 5, B2l PH =
s A5 2R 40 R AR B R AT 11 364 HE & SR8 e CT Wi 2
HEE A EUR .

7‘55%:

PEH =B RT BT KR 5 h E % U
Dicom#% =\ ' i, 2R J5 Jit Il 3 N\ Mimics & 11 ( bk A B
Materialise A ), ;- #IHIEMERAIZR, LFRICREE, X
FH 2 T 55 38 7R VR AT — AR i s, A AT,
SR F I R L igs M SR AT o 0K A GO\
ANSYS# (3 EANSYS A H]), #HT kAL R,
BEK, RGBS, SWMHEYICE R E, Fik
FERE— 00 rh 5 B AT i 4k . M Coflex BT
SR 1R I ) B B S T 1 AU B A N
YSRGS )RR . RIB TS 3 A R I

Hizgh, NHCoflex M i KRR F-HERIRL, /N,
a5 BVLRI VR F 1B v 5. IRk, 4% BB DL R 2D R X T
JERRL AT TR o A0t A I8 Ll A9 2 15 P il o R 4 1 4
& 21, 7£SolidWorks# 1 (3¢ 5 SolidWorks Corp. /A #])
R AL TS AR I A TRASE R, 5615 Py AR A2 000 3R A
AR IAT VI 5, I SZ ) 504 5 e rh IR 45 &
S BRIE By Hh REME RS (152 D 15 L (B ) -

3572

[ﬂ%ﬂ@ﬁu HE@@& ] |Coﬂex§izﬁ$ﬂﬂiul
[ |

sclidworks 42 solidworks
ARR. coflex &Y BRIEHE

ansys HPRITSH

[za%m-- J—-[Q*%#hﬁ |

1 £F Coflex M RZIH BRI TEERFHFRITS I
iz

Figure 1 Process of finite element analysis of the refined
interspinous dynamic system based on Coflex
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Figure 4 Bone force diagram of the models of Coflex system and modified Coflex system under tensile force
Ky K5 A g Coflex %45, VonMises i KNV )14 1.65 MPa; B 4t RS FRZE, VonMises i KN )14 1.22 MPa.
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Figure 5 Bone force diagram of the models of Coflex system and modified Coflex system under shearing force
Ky K5 A g Coflex %45, VonMises # KN )74 1.20 MPa; B 4t RS FRZE, VonMises #x KN /724 0.5 MPa.
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Figure 6 Bone force diagram of the models of Coflex system and modified Coflex system under rotating force
KIE: K Al Coflex 45, VonMises i KW /14 1.43 MPa; B B RJGIIERSE, VonMises 5 KN /124 1.05 MPa.
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