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Abstract

Based on the original data of the lumbar spine, the models of C3 and C4 of the lumbar spine were re-
constructed by Mimics and Geomagics software, respectively, to obtain the basic data of the lumbar
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spine model. The simple cubic porous, body-centered cubic porous and face-centered cubic inter-
body fusion apparatus were established respectively. The maximum force on the lumbar of an adult
was applied to the interbody fusion device and the stress, strain and maximum shape variables
were calculated by finite element analysis. The elastic modulus of the designed interbody fusion
cage was calculated, and the porous interbody fusion cage with different porosity was analyzed and
the design results were optimized.

Keywords

3D Printing, Interbody Fusion Apparatus, Porous Structure, Finite Element Analysis

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 3]

RIEr 28— b TR AR A ME A 2 ) B P Y, R R A AR E HIEREEADZ —, £
I FAEFEMERISIAE (1] [2]. V978 QA SR AR . WS BT ASFRson A) % 28 H S008I B ME I Bt
(e BE S AR B B, I MESR I A AR e v, TR I B B A .

Rl 25 10 Fe 2 AN SR o B g v PR R, A R AR AT S ) A A R B TR S A AR D A
NMARL3] (4]0 SRTT, Bl A H A Rk 20 FUOGT I R 0 1R 75 SR, A% S0 (9 Rl i O 7 Hh — 8 )= PR A
BRI T B2 . T N i (A (R @A 2 M2 A . SPETZGER [5)455i@nt CT B @ i
ke, FERLF 3D T ERHEAMIERF A AN A 25 0 00 S PR HE IR Al & 2% o RS BE VTR I, 1 48 5 i) (1 HE
) £ e i R RS A B v, E RORGE, W HBLERRG . BT . R[0T 3D T EER
KRN NE RZHEE RN BRE RAF, 3IUE T 3D FTENE R fLEs S 25l & N R g5 4, mf
DA 25 H 5 A AT A g B A Bl — 2 AR, SEBE RS, FEMRITL T2 BRI PR ARA . Li [7)55 0 &
T—FH A 3D FTENR B A TALEE MR A A DR I ME M LA 28, AR EAR AT T RNFIRUR VR
i, 3 AERIVHTE CA MR A 88, IEW 2 LK & S a4 2 A RIF A, it
Rl

EI AT P A ] il 385 2 DAIE 5 N ACIB ST AR5 B AR B 1), A S — V&N 3, 6
DRI 28 I AP E 1] o A [R]85 (1 ME ) il 5 38 01 L2

2. {RBIEST

B IEH AR AR EE T CT 3930035 LL Dicom #% 305 A\ Mimics 21.0 #FH4, € 1 85 A Mimics
J A R R BRASE Y ( AS [FIRLIEL

B AAE DAL WHE. BBESRASUKEEARRE, FREREER 2226-1329HU, {HFFHRAH LS
MR, BRI e B . T WL S AR B SO RIRE, fAER B Im ZE A0 NS B, 7RI
IR AL AT 22 BR B RN AR A BOGHE AL B o KR 2t R0 B A A it i TR RTINS AL B, b5
BB J5 G step M ST RL, S ONEIEE A 2 FoR.

HENR) fl A 2807 T L3~L4 MR Z 18], BT L3~L4 5 BOMEAR K 1 R &M 2 IR, MEM A 2R, B e
DB E PG, TESRIOHE B 5 B, 75 245 O o B ME (A & R AL B, HUCNB RN AR 5 F
EME, MEFRLG A SR DN R MBI AN R R, [, v T 57 hAE ] fl A 3 i oK e e A

][l

DOI: 10.12677/mo0s.2025.147524 155 e RSE TR


https://doi.org/10.12677/mos.2025.147524
http://creativecommons.org/licenses/by/4.0/

iK—fh, AR

PR DA S AR A J R A ZHL 2R3, R B METR] R o 23 RS IR, 7 24 78 A 0 i 5 45 1 T S S A e
AMEMRHTJEIL F[8]. C4 HERZEAA PN AT SR, IR XS EL BT 1H, EREHER] i & 23 /S R
B C4 RENBNT IR X8 Oy T IR— AR AR AR, T DUEAE R Rl %55 M AR 10 1 Ak 6 ke i e ot
LT E AR S A, &3 R N EAME R R A RS N B

ERNE LENG TR

Figure 1. Lumbar CT images
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Figure 2. Geometric model of L3~L4 segment
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Figure 3. Placement of lumbar fusion device
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Figure 4. Preliminary model of interbody fusion apparatus
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Figure 5. Porous portion of interbody fusion apparatus
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(a) Body-centered cube (b) Face-centered cube (c) Simple cube
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Figure 6. Solid model of porous interbody fusion apparatus
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Table 1. Physical properties of zirconia
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Table 2. Results of unit and node division
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Figure 7. Fusion mesh model
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Figure 8. Schematic diagram of load and constraint
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Figure 9. Total deformation peak of porous interbody fusion
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Table 3. Finite element analysis of three kinds of porous interbody fusion apparatus
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Figure 10. Average equivalent stress and strain curves of the three structures of interbody fusion apparatus
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Figure 11. Elastic modulus of three types of interbody fusion apparatus
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Table 4. Finite element results of body-centered cubic porous interbody fusion device with different porosity
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Table 5. Deformation, equivalent stress and peak strain of body-centered cubic porous interbody fusion device with different

porosity
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Figure 12. Comparison of equivalent strain curve, stress curve and elastic modulus of body-centered cubic interbody fusion
device with different porosity
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