HMREZE PEERTEAR @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

FHRFZTT B/ X TR IR B IR T 247

FEY, BRE, PART, REFC, B ETC, TRIESC, RN, @gt, FRERE

https://doi.org/10.12307/2023.619
iS04 2022-06-28
SKFABHE: 2022-08-08

{BEI8HA: 2022-08-23 L5
MLE L, 7 B&ta

SCERIEFER: = EH BRSO EHRT 08 77 MBAE 50 I B4R 64 A 40 ) AR R AL

TE40H: 2022-09-24 S
PEDES: IR AAER RS BB N £ 1 ;;?A;; - ‘,;;,
R459.9; R318; 0242.21 ok AR 84 AL, R 2 0,

E MA@ ABE K

NERS:
2095-4344(2023)27-04271-06
SERFRRED: A

SCRRAE X :

BHRFE: BEDUNEML, SOE L, B0 BCEE R AL, JF BT B bR e, REIEN &, —FEZELFRHE, 5—
TR BT SO IS, RS W T R, (B RIT BRI HEsh, (MR ED, 2RI ORI, TR — AR
RIEPER RRNEARS, — LI T r R “eens” fgfm s, FRoR TIARI.

BIRTTOH: R HECEATAAR 700 FIW IR R GEEAT Rtk K 2 20% L A O ) B0 SR ELPE PR IR 3t ml AR PR R R i 25
I IO IR AR R R S R A

HE

B RV ST BRI T ROT 5, CWIIR 2 R, (B R TR A T I DT P R L ) R SRR T Bl A R B
EM:Um:%ﬁwx&%MﬂﬁiﬁﬁﬁEﬁ%ﬂﬁﬁﬁﬁ%i%ﬁ%ﬁmmﬂ,ﬁ%ﬁ%&{f@ﬁ%wﬁﬁﬂﬁﬁ&ﬁ Ak .
Faik s RAEREMESCTT I R i AR 3 IO A CTEUE . R F Mimics FAnsys A 3B L, s 12 B SR T 1) = 4E A PR T o AEH0LING PR A () Bk o7 A%

WFEEEIESRE, TR T2 I L, s 15 B S SR GE M A 12 . TR DL /N S B i AR A i

GRS OB VEHEL B 4G MRoHA, FHIGIE 7R A ok @Eﬁ%ﬂﬁ?&wF FEAM/INSETT 31 N 7 ) 2.959 MPatih

fn%1014.35 MPa, A8 M0.078 3434 1N %510.345 1, 5B Al I # M20.806 2 mm & 1115194.872 7 mm?; i A5 /NS5 i B2 /9 M 3.127 MPa

/N0 MPa, 35 )L0.081 9678 /N FI0, ST B Ak i M 16.705 3 mm*Js B4 10 mm?; @%mﬂﬁ?&ﬁ%@ﬁﬁﬁﬁﬁ%%ﬁﬁﬁ

W7 3%, T AR G ST IR fr . AR L RO R I IR, FE Al TG RICTT, IBBEIR AT ST MR IR
HRBLIEYT B 1.

REEIE . JEMEANCHT; Z4EA RO MR, RHRTR AW

Finite element analysis of oblique-pulling manipulation in the treatment of lumbar synovial incarceration
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Abstract

BACKGROUND: Oblique-pulling manipulation has a reliable curative effect on lumbar synovial incarceration, and it has been widely used in the clinic. However,
the related research on the treatment of lumbar synovial incarceration by oblique-pulling manipulation is still relatively lacking.

OBJECTIVE: To analyze the biomechanical mechanism and effect of oblique-pulling manipulation in the treatment of lumbar synovial incarceration by three-
dimensional finite element method, and provide theoretical basis for the treatment of lumbar synovial incarceration by oblique-pulling manipulation.
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METHODS: The CT data of patients with lumbar synovial incarceration were collected, and the three-dimensional finite element model of L, s motor unit of
spine was established by using Mimics and Ansys software. The operation process of the oblique-pulling manipulation in the left lateral position was simulated,
and the influence of the oblique-pulling manipulation on the biomechanics, morphological changes and facet joint contact area of each tissue structure of L,

segment of lumbar spine was analyzed.

RESULTS AND CONCLUSION: (1) A three-dimensional finite element model of lumbar L, ; segment was established, and the validity of the model was verified.
(2) Before and after the oblique-pulling manipulation was applied, the stress of left facet joint cartilage increased from 2.959 MPa to 14.35 MPa; the strain
increased from 0.078 34 to 0.345 1, and the contact area of articular cartilage increased from 20.806 2 mm? to 94.872 7 mm®. On the other hand, the stress

of the right facet joint cartilage decreased from 3.127 MPa to O MPa; the strain decreased from 0.081 96 to 0, and the articular cartilage contact surface
decreased from 16.705 3 mm? to 0 mm? on the right. (3) It is concluded that oblique-pulling manipulation has a good effect on patients with lumbar synovial
incarceration. It can change the stress and strain of the articular process and the contact area of the upper and lower articular processes, fully release and open
the articular process, and achieve the therapeutic purpose of reducing the articular process and relieving the synovial incarceration.

Key words: lumbar facet joint; three-dimensional finite element; synovial incarceration; oblique-pulling manipulation; biomechanics
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Table 1 | Material attribute 1

= g VLA (MPa) HEY/NEA

1 HMES 52 H 11520 0.2

2 e A B 126 0.3

3 Je AL 3230 0.25

4 JiiAGIERARZIE2N 92 0.45

5 e A% 1 0.499

6 2HR 32 0.25

%2 | HRENR 2

Table 2 | Material attribute 2
e MR FVERLE (MPa)  JHFALL R (mm?) SRS
7 Nk H 20 0.3 63.7 3
8 Ja Ay 70 0.3 20 4
9 ek 50 03 40 5
10 R IR)H) 28 0.3 40 6
11 A 28 0.3 30 7
12 EE 11.2 03 30 8
13 7k 58.7 0.3 3.6 9
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Table 3 | Model validity verification

i HIJE + JEEENTE o+ AONEESE 7 + A s s
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YAMATO % 17 14.80+2.10 12.2042.25 3.70+1.50

XIAO 4 18 14.2 13.23 4.23
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Figure 1 | Comparison of vertebral body stress when no manipulation is
applied and when the oblique-pulling manipulation is used
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Figure 2 | Stress comparison of the rear structure when no manipulation
is applied and when the oblique-pulling manipulation is used
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Figure 3 | Comparison of the rear structural strain when no manipulation
is applied and when the oblique-pulling manipulation is used

BlAE: B A RN FVER S TR M= B, B A& FvERT
KA RSz
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Figure 4 | Comparison of joint stress between no manipulation and
oblique-pulling manipulation
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Figure 5 | Comparison of articular cartilage strain when no manipulation
is applied and when the oblique-pulling manipulation is used
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Table 4 | L, different structural stress values

(MPa)

ikl BB R S AN LTYEIL R
ity
i H

AR N RATTHECE

AR 34590 0.693 9.564 1.347
HH4RTFVE 145.800 5334 58.380 5.129

0.593 0.087
2971 0461

1.126 2959 3.127
4.451 1435 0.000
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Table 5 | L, different structural strain values

2H 5 JERE MABE JEE AR LPYERR BERZ PR N SCATIH R
Bt —_—

v H
John#kst 0.003  0.006 0.001 0.054 0.140 0.187 0.016 0.078 0.082

FHRFL 0.021 0059 0.024 0215 0.769 0.594 0.058 0.345 0.000
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Table 6 | L, Joint cartilage contact area

(mm?)

2H 531 AT F e T AR

I V&l
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