+ 362 - BHAMRH A, 2016 4F 12 ], 58 14555 6] T Spinal Surg, December 2016, Vol. 14, No. 6

- Fealr o -

WEHE J &/ D0 Rk 5 M 5 ARET X A AR5 B ME T 28552 i ) =
AH RT3 W

FFEL R, REA, BRE, S KT, BT
LTSRS R AT B SN, i3 200120
2. AR MR A Iy BB 1 SRR, L 200120

(#Z] B FIH =G RT3 EHEAS [R32 SRS B HE 5 ARET ) B AL B &8 3019 Bt [ 8 7 7 15 )
Tk A = G AR AR A ST E W N RO R REAE (L ~ Sy ) BEAY MR PR AE 5 MR AT 2EMEM A 02 B, 43 B 57l 5
BIA B, Co FHFMRIEAN A LAEXTIX 3 s e fol A IO 19 Ty A A, ST L AEAN [ Bt 1) 38 ) Bsf A &8 19 BT 1]
FERE AL, ER RINE ST IEH AR Ls ~ S, =4 FRITHE RME = MR AT B R Go 45 [ 8 = 4iAT PR oA
R, IR MURESTS , A5 A 19 Lo/La AR SN ) B B34, Wi B C &Rl A piJoHH ARk, 7RI peRES T, #EA B
C Y La/Lay MEM) B S AR AT, TAEEY A BRI FEHAVRZS 3 MEHIAY Lao/Lo MEIR] £ 1 357w, Horh DI
R A G B o 3 AR T A RS Lo/Sy HEI) 852 1 1 ) B w5 i s A o, LA B L C I 7 928 fk/)s
THRIIA, S5 HEDMETRNG AL AR b 173 DSy 1 Il &1 Be b ALRB TR B0 77, 5 AR Y B
RS s MEMERA AR S B 3G 4130 T LA E] 28 64 B 77

[ R8B3R ] Mo MEMRIESLRATIERS; S8, BRMAER; EWhiE; ARGHT

[FESES] R31801 [r@kiREmE] A [XEHS ] 1672-2957(2016 )06-0362-05

[DOI] doi: 10.3969/j.issn.1672-2957.2016.06.009

A three-dimensional finite element analysis of effect of lumbar posterolateral fusion with pedicle
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[ Abstract] Objective To analyze the effect of pedicle screw implant location on the stress of adjacent segment intervertebral
discs under different conditions with three dimensional finite element. Methods Normal lumbosacral vertebral ( 15-S; )
model of a healthy adult male was established using digital software. Fusion model A, B, C were set up respectively according
to the pedicle screw position by dividing the vertebral body into trisection. Corresponding load and torque were applied on
the 3 different models according to different conditions to obtain the stress changes of the intervertebral disc that happened
to the adjacent segments. Results Normal three-dimensional finite element model of normal (L;-S;) and posterior lumbar
laminectomy and pedicle screw fixation( models A, B, C) were established successfully. In retroflexion condition, the stress
of L3/L4 in model A significantly increased, while no significant change in models B and C. In bending condition, the stress of
Ls/Ls in model A significantly increased, while little change in models B and C. In the rest conditions, the stress of L3/Ls in the
3 models all increased, especially in model A. In all conditions, the stress of Ls/S; in the 3 models all slightly increased, and
the changes of the models B and C were smaller than that of the model A. Conclusion Implanting pedicle screw tip into the upper
area of the vertebral body could increase the stress of the upper adjacent disc, which may result in postoperative adjacent segment
degeneration. However, lumbar fusion surgery do not obviously increase the stress of the lower adjacent intervertebral disc.
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Fig. 1 Different implanting position of pedicle screw in vertebral body
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Tab. 1 Stress of finite element model under different movement

T Hifffar/ N FIH N -m
Movement Preload/ N Momental/N *m
LRV
500 -
Neutral
T
500 7.5
Anteflexion
=
1174 7.5
Retroflexion
b
ﬁ}E% 720 5.5
Rotation
|
m Em 700 7.8
Bending




-+ 364 - PRI, 2016 4E 12 77, 45 14 42545 6 81 J Spinal Surg, December 2016, Vol. 14, No. 6

AU AL 72 158 4905, 173 0353t (K]
2), il 5 DR A R A T E R, R R
2.1 IR AR = YA FRTAEE A AR RN R UE (2 ).
AHIFE ST AL T 1EH A EME Ly ~ S, 17 BB

a: IEMDW b: T5IH ¢, d: MR
a: Anterior view b: Posterior view ¢, d: Lateral views
2 EEEMME(L~S ) ZHBRTHEE

Fig.2 Normal L;- S, three-dimensional finite element model
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Tab.2 Comparation of maximum stress among different study

MPa
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Fig. 3 Three-dimensional finite element model of posterior lumbar laminectomy and pedicle screw fixation
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Tab.3 Maximum stress of disc during different movement
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1EH
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C 1.174 2.386 2.370 2.104 2.497 1.622 2.963 3.562 2.501 3.014
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