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Based on the original data of cervical spine, the models of cervical C6 and C7 segments were
reconstructed through medical image processing and reverse modeling operations, then the models were
assembled to obtain the basic data of interbody fusion cage. According to the basic data, the structures of
rectangular porous, gradient porous and octahedral porous interbody fusion cages were established
respectively. Maximum force on the adult male neck was applied to the fusion device, and the stress,
strain and maximum deformation of the fusion device were solved by finite element analysis. The elastic
modulus decrease of the design, and the rectangular porosity structures with different porosity were
analyzed and optimized. The results showed that the elastic modulus of the fusion cage with three
structures decreased in varying degrees, and the porosity of the interbody fusion cage with rectangular
structure was about 60%, which was the most decreased elastic modulus.

3D printing, fusion cage, porous structure, finite element analysis

0 515

WeRsHG: 2023-04-20
BOMIL AR O B WA g g\ TR R
- 3 5 2R PR 71t HE G Nro g S N (SR S N
I E (20220H-ZHFHTS-0012) BP0 & A, & HRrHERIE AT AR EH IV HHEAY 2 —,
U OIS g CBHERVAE |, N I
B (2022-YXY1-003, 2022-XXCY-010) ; Pepgiiy % BiovmplA &5, (ENGRIATT SR A PR R LA

7 PRS0 4 IEIFIC I (22YBO20): Be Ry e ) 2 o S 48 T T IE R,

5 Lol MRl £ R 2% Be 202348 B FH B T &I 5 H = oo 52 L L -
(g T AT P20 AR RS il 2 20 1 SR B N T S,
f#figr: Xifh, E-mail: A S i IV B R T T A R A L A 2R LA

20


https://doi.org/10.3969/j.issn.1671-7104.230238
https://doi.org/10.3969/j.issn.1671-7104.230238
https://doi.org/10.3969/j.issn.1671-7104.230238
mailto:50832692@qq.com

Chinese Journal of Medical Instrumentation

2024 7 48% F1H#]

B 5 6l

T, FIRARRTCT #20 PEEK AR SUMERD & 5 0
Fro0bT, SERFRINZEA AT DG R8I s,
SEAEE PN S, ABTIRtaE . PEEKH#
BT BABIRA R EEE, BRA&] T AR LR P RE
SEORHIE A LI RIE. A S RA RFHIAE
YRR DA ERE, T H 2 ALEAREME R ARG 1k
ik, EHEAL T AR, ARIT-HAH 2R
R, (BRI LR T 42 MRFR . nE
JE 4 e 3DFTEN £ AL Bk & 4t ] Rl A 25 1 2 Tk ik
A (]l A 25 EA T LSRR, S DM AT A R 2L 27
BRAe Bl A A H 2 FH3DATEN 2 ALK A St il il A 2%
FIURERAME TR, HEFrsiiif f A= BE il B, s (A]
RE . BF R ST IUE = 4 PROCEEAY,  LRAR3D
FT B S50 A 2 22 F LA (AT il A 2% 5 12 S8 SUAE A ] il
Al AR R, RIS itER & 2%, 3D
FTEN S MR T 2 FLME A1 & 25 REA ARE 40 b T &
PR B, S e T B R e, BRI kT
—ERE EU DR g T IR

EAT, ENINRERS BSOS EL AT 2 SR &
e AR GERN & 5 S0 BLALRETEA [ BB SUME R & &%
(IPERE, RARIBTCHIER & 4 2 FLATHERR & 23T UL
b, I HI R B 2 B Al A 23 DLIE 3 {4
HE R R B AR B, BAR S —, BTk
HTRAEE, LRI A S TEEs
B, ABFI RS IE A\ (S B n 21T 2 FLE5H
AL, SRIAGBRITTT 55 B A R BT R AL
B T ek & G 2 LSRRIl /2 ) DA 1ERE, X
EefR Bl U T AL SR I AL & 65, A RSkl A
i ZALER B RN R IR 2 7%

1 BREE

F 1B A STHE CTHY £ 5 LA Dicombg 25 A
FR.

=R, AR =R R

(b) F AR
(b) Sagittal plane

(a) AR T

(a) Coronal plane

(b) iz
(b) Axial plane
Bl FAECTES

Fig.1 CT images of the cervical spine
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Fig.5 Porous parts of the interbody fusion cages
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Fig.6 Solid models of porous interbody fusion cages
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Fig.8 Schematic diagram of load and constraint
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Fig.9 Total deformation peak of porous interbody fusion cages
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Tab.3 Finite element results of three porous interbody fusion cages
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Fig.11 Elastic modulus of three types of interbody fusion apparatus
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Tab.4 Finite element results of rectangular fuses with different porosity
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