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[ Abstract] Objective To evaluate the influence of facet joint arthroplasty of different parts under lum-
ber percutaneous on adjacent segment disc by using three-dimensional finite element method. Methods Estab-
lished a normal 3D finite element mode of L, ;,simulate lumbar percutaneous endoscopy by doing cylindrical
excision of bone whose diameter was 7. 5 mm on the tip and basal part of L; facet joint respectively so that ob-
tained three models,the first one was normal lumbar vertebra mode, the second one was the tip of the facet
joint was shaped,the third one was the basal part of the facet joint was shaped. Compared the stress of inter-
vertebral disc of L;,, and L,/; when they were in the states of flexion,extension,left and right lateral flexion,
left and right rotation on specific loading conditions. Results When the second model of which the L; facet
joint tip was shaped was in the states of extension,left rotation and right rotation, the stress of the interverte-
bral disc of L,; were more bigger than normal model, especially in the states of extension. When the third
model of which the L; facet joint basal part was shaped in the states of left and right rotation, the biggest
stress of the intervertebral disc of 1,5 was increased slightly. However, the model of L; facet joint tip or basal
was shaped,the influence on the stress of the intervertebral disc of L;;, was small,when the model was in the
six states. Conclusion There would be more biomechanical influence on the intervertebral disc of L,s when
the tip of L; facet joint is shaped than the basal of the L; facet joint is shaped under lumber percutaneous en-
doscopy. And the influence of L; facet joint arthroplasty on the stress of intervertebral disc of L,,, is small.

[Key words] lumbar percutaneous endoscopy;arthroplasty;three-dimensional finite element

¥ EEDE.UEEESEMARBE(SI70240),  EEEHN RFEASS—), BIREM ML, EEMNFEFEIBRHE. & BEMESEH.E

mail ; fanxiaohonged@foxmail. com,



THREF 201941 A% 1845 5% 14

WEEAfE 22 K A BE AR i PR 6P 08 — B BB AR H
AFARBA AN AR PRI R R 3
LR PR AR A TR AL B A A B A 2
P BEHRAE P Y — TG BEEOR L RAR BT 92 (H 56 A
[F1]FL BT B4 08 A6 A /N o A 5 B 408 30 4 BB ) e 1]
RN 378 A B Wi A5 [ LI e/ 240 504 BT 5 0 1 1)
HEFE . ARWFTCE A = A FR T 43 I R4 M 22
LR HAE L B3G5 A9 990 A1 3 Jig #i 4 7 HE 1] £L A
TE HIFFEAS [R) 19 5715 5 UL TR X AH B 5 BE Ly s FIAB AT
B Lo M) 00 7 B2 BUGE AR
1 BREFE
L1 — 5ok sl 2R M e & . AR i 30
% R 70 ke B 175 em, il i JEME X GF2LCT
e AE IR (MRD) 25 K6 £ HE B B AE 16T 2 AR A B 47 4

1.2 Jik
1.2.1 ®MH5#&%4% Siemens Somatom Sensation

64 HEURNE CT &5 #r . By AR B8 25 K 2% Fff I B2 e 4
e, il B Creo3. 0 B 2 &4 4k B 4K 4 Mim-
ics16. 0. 3% [a] T.F2# Geomagic Studiol2. 0 f F =
YEREAY ST A BR oo o0 i FfF ANSYSI5. 0 J T =4
FERYLb RN A= W) ) 22 A BRIT 23 s AH DG B ol g O BB
BER 2 A Y I 20 i S 4R L,

1.2.2 Lo B =4 A RocB R gy ff IR
CT A7 Ly 4 #5815 2 JF 24 0. 625 mm 4
M & L DICOM A% AR A #4%5 DICOM SO 3 A
Mimics16. 0 {4, 7 Mimics {4 P &7 Ly 09 =4k
RERY X R GEAT AT B G 1 S AL L J5 2 A ANSYS i
HEAT AR R 23 AR 38 AR B PR A PR OC R A . FEAR 40 45
BT I A B B TR TR i AHE ] B BTN LS
£ 87K N w0 N TR O o 7 K N 1R
S L BYIE S Z4EA BROTHIAL, DI 1. XA AL rh 4
P iz BEOE B AL 20 S B0 I8 1. R Ok o5 B b
R I AR AT B A A O T B 1 i IR ER A5 T A
R b BT A ST I OG5 TH 1 08 SO W Bl il OC R L R
FHCH 0.1,

1 Ly, =B RTER

121
*1 ARTER A B
it H AR i (Mpa) AR
B s 12 000. 0 0. 30
FA B 100. 0 0. 20
KATHRAT 25.0 0. 40
A% 1.0 0.49
E 370 4.2 0.45
EN kS 7.8 0. 30
Lk 10.0 0. 30
Eaokis 15.0 0. 30
it 5 ] 9 A 10.0 0. 30
KA R 7.5 0. 30
] ) A 10.0 0. 30
B 8.0 0. 30

1.2.3 IEWBBMARERIE K ERIER A RIT
LT 55 SHIM S5 7B 53 it i[5 B 11 24 58 2%
BT AT A 7 1) TG S R L gt R B
TEAH SR (305 4 A8 o o A 4% D 1 1) 395 3l 1 3
A T+ SHIM S5 Az 4 ) 24 520 1036 B P9+ LA 6 T A
R AT AR LR 2,

x2 HEERIELER(TLs,)

Shim #7341 5 L5 45 BRTHL A
i H
143/’4 L4,/’5 143,/'4 144/5
I 4.240.8 5.440.9 3.9 4.6
J5 i 2.940.5 2.940.5 3.3 3.2
i 3.54+1.0 4.4+1.1 3.5 3.4
e 3.5+1.0 4.4+1.1 3.5 3.4
ekt 2.840.6 3.841.0 2.7 2.8
1 e 2.840.6 3.84+1.0 2.7 2.8
JHE¥ N 7.5 Nm
1.2.4 RFEFBARTRBIERE A E T T EH

TE A BROTRE BY o A DL 22 Bz N B B R L 2 331 A
L 19 571 5% 114 2 T R 66 G 350 A g 25 0 s » 9 S K A
RG] B AR S AR 307 A U5 1A 4 S VI BR A7
535 A TR B IS AR (DI BR B AR 7. 5 mm) . 4R A5 5%
T IR R B AR R R 5 4 5 I R B AR R, L T
2.3,

2 L EXTRRBEBH=SFRTER



122

3 LibXPRERTEEHN=SHFRTHEE

1.2.5 B AARSM AROPTEAHR LR T £
B i EES 0L 7E Ly A A b 3T 1) 2% A i 6 47 Ay
400 N 3 BT K ¥ 17 15 g B8 00 TE N ME R 4
DARE i 1D (N S RN £ i L S o
B 7.5 N (8 /i FH R, 23 i i AL 22 A e % A Ze
A3 U 25 6 Bz SRS N2
2 5 R

L b 5 G HR MU A L 7 Al St s i L 22 D0
AT 22 A BEARZS T Ly M 258 1) B3 RV 77 73 53]
7 0.387.,0.543.,0. 446 ,0. 427,0. 510,0. 501 MPa, &
HRAEJG Al A A R S R R B R OR . L
B SR AL BT R AR i LS i Ze R A
JZE AR SR Lo HE ) 209 B KL T 23 B A
0.375.0.492.,0. 442.,0. 426.,0. 487.,0. 482 MPa, H:
TEZEJE A AR A B IR H 38 RL ILI 4.

(MP2)
0.600 ¢

0.500 +

0.400 +
u EEIRE

uls EXRTIRRNERALIY

uLs XTI RARRL

0.300 +

0.200

0.100

SR RE AWE AWE A A
4 L LXTRAFMBAXTREFESE Lis
HEREN DR AE

(MPa)
0. 600

= EREE
= Ls EXRAIRERAL
w L EXHRERARAY

0" .
HIE R ENE ANE KR AR

B 5 Li EXTRABEMAXTRBEE Lin
HE 8] £ B S R K E

Lo b 5075 S I AR B A B AE iy I L I Ao L 22 U
AT JE AT AT BEARTS T L 150 488 49 5 K 17 7 53 33
9 0.369.0.479.,0.439.,0. 428.0. 462,0. 452 MPa, 5

THREF2019%F 1 A% 18455 14

R, L b 561 28 3 S H i % A58 B 78 1/ i L S
i AR A 22T A RS Ly A 1] 48 1) 5
FRE 14 K 0. 366.0. 476, 0. 437.0. 426, 0. 459
0.449 MPa., 5IEH 2L, WWE 5.

3 it ®

3.1 MM N I FRIR SE%TTK
FARCE L EME 22 B2 N BT AR B 80 0/ ] 214
Ba/s AR I R JE R R R G T SRR JE I
S B D TR B R G AR B A7 11 R e R
REAR S O A 320 7 A MO A [0 48 28t E R B 3 2 )%
BE AT R =1 EEHEL R B AR
JEHT R SRR T AR RS R AR
TR B[] A 7 20 A0 35 38 X0 76 T % 96 5 8 K AR
TE 15 2 B B RN AT, AR AL e i T
JHCREAZ A B B 28 0 B Al A TR L IEME S Y
BB AR X AR TT B SE  HE/N AR i TR R AR AR
TR A3 SR T B AT T R R ROE 4 R T
SR X VA W N N 1 = PO I N e = & B T E '
() 1% e sl — e g, T R TR
[vi) 35 A5 1140 A4 T L BT i e A A 4 B B I 3l 1 B iR
A S (14 R S XD ARSI O 1 S ST IE R L
YA PR TS AL I LR AT A A B IE L 7E IE H AR A
F A AR R AN EAR 7.5 mm HARXT Ls b
ST 5 AL W AE B L DL 5 IR T 30° 3¢ A 1) 4 31 U
B L A M 567 28 4R8Pl L IS8 . VIBR 420 7.5 mm
P14 B8 AR bR R DX, DA I ASE BLAS ] 58 A5 1 56 9 28 K
& AEF X HAEAT L5 K Lo M 8] 25 169 4 OC 1 ) 4% 1k
HEAT 5 HT

3.2 OR[AHBA &Y 58 B IE X 40 30 47 B ] 4% ) 2% 5
Wi ) = 445 BRI BT 43 S0 % I R AR R, Ly b O 58
I AT AL [ L | 56T 58 B IS 0 BB AR AL iE 4T
6 T 249 5 it i B 1) 28 ey A0 AS [ 5 18] A 00 ) RN AL 43
BT LAEA Y By Lyys SRR B Lo M 0] 85 7 108 L 5
U 5 R S TR W R AR A . 3l B o A AR
1 L 1 2T 584 B p YA AU A 5 1 L A2 HE L A e IR S
T L HE ] 38 19 e K 74393 2 0. 543.,0. 510,0. 501
MPa ¥ 5 1E & # RB & 8k, 2r Bl 8 ok 11 7%,
10.0%.8. 2%  Hrp UEMeR S oy B, Ly BTy
8 B IS 0 TR Y AE 22 8 AT HER SR Loy METR) S 1
B KR A1 4350 2K 0. 487.,0. 482 MPa 4 Jil 45 I #5574
B 5.2% 4. 1%, 33X 3 B R F8 A 1 6 45 28 B
Joi » P2 T RUAT T RS T 29 65 % 405 30 45 BEAE [ 4% 1
TR A o R R OG5 AR BUIE 1 R i 45 B
FE L 1 OGN G800 B U B 78 e 5 IR 45 T 483 5 Bt
HE (1] 38k 5 O, 718G R A o 78 I A R R A 40 30T 49 B 1]
EEN B NIARCA S ETE: N



THRES 20104 1 A% AS 55 1 4

L b e G350 W A5 AU AE 1 I L A L 42 0 )
A M 22T A TR AT I 301 B Lo [B) 28 1) e R
14351k 0.369.0.479.,0. 439.,0. 428.,0. 4620, 452
MPa; HIL G AP B8 AE ik 6 AR A& I 3 45 B
Lo ME 8] 385 19 S5 K F3 43 00y 0. 366.,0. 476.,0. 437,
0.426.,0.459.,0. 449 MPa, [iRBAIEEBALLE 6 Fif
AN TRz AR I 301 B Lo M ] 8% 1) 5 R N g ¥ 8%
TE AR A TC W 0 AR Ak 10 W B 22 B N 4 B R FE ik AT
HE LA™ R BTE B I B T 350 43 5@ 5 28 (E % i 3 15 Bt
(A= 490 00 25 AL/

L5 D RTIR  ARBRSTER L 1 Ly s IE B = 4R BT A
REA R4 0 U AME e B B srmy Ls oGy
ZRARTRFNHE I LY 1 = 4 A5 PR oo 45 AR BE 0 AR 4 b
BEALUIE AR B0 o X HE AT Iy 2 40 BT AR 0 Ls b OG5 58
28 R I I U Jig % L5 M T 48 109 102 7 49 10 34 7 A=
—E WY L AE Ly b OGS FR BLIE 15 i B
RFERIIBIE . 76 Ly b5 A [R) F A7 A HE [
FLB 7 ¥ X 0 N B L ME TBD 20 7 AR Ak Y 52
BN,

&%k

[1] TENENBAUM S, ARZI H, HERMAN A, et al. Percuta-
neous posterolateral transforaminal endoscopic discecto-
my:clinical outcome, complications, and learning curve e-
valuation[ J]. Surg Technol Int, 2011,21:278-283.

[2] LI1ZZ,HOU S X,SHANG W L et al. Modified percuta-
neous lumbar foraminoplasty and percutaneous endoscopic
lumbar discectomy: instrument design, technique notes,
and 5 years follow-up[J]. Pain Physician, 2017, 20 (1)
E85-98.

[3] HASSAN A,GUS V,ANDREW P,et al. Biomechanics of
the posterior lumbar articulating elements[ J]. Neurosurg
Focus,2007,22(1) . E1-6.

(4] JFEIE. X0, 5%, R, 5. W ) 48 58 5 A ) £L B2
ENGEE- AR R & PSRk ARARG = el v = g ]
Bl .2017,25(2) . 75-78.

[5] ZHANG Q H,TEO E C,NG W H,et al. Finite element

123

analysis of momentroation relationships for human cerical
spine[ J]. J Biomech,2006,39(1):189-193.

(6] o0, BSCAR, BRFR . 5. H 7 4 M HE A R JC 35 fh A2 7Y
L), B HIA: 9 1% ,2010,25(3) : 200-205.

(7] BAIE, A, 0. BEHE (8] 8 58 HhRE ) 2 R AE 14 1
WL ERIAEY J5,2012,27(1) : 96-101.

[8] BROLIN K, HALLDIN P. Development of a finite ele-
ment model of the upper cervical spine and a parameter
study of ligament characteristics[J]. Spine,2004,29(4)
376-385.

[9] SHIM C S,PARK S W,LEE S H,et al. Biomechanical e-
valuation of an interspinous stabilizing device, locker[ ] ].
Spine,2008,33(22) . E820-827.

[10] HOOGLAND T, SCHUBERT M, MIKLITZ B, et al.
Transforaminal posterolateral endoscopic discectomy
with or without the combination of low-dose chymopapa-
in:a prospective randomized study in 280 consecutive ca-
ses [J]. Spine,2006,31(24) : E890-897.

[11] HOOGLAND T, VAN DEN BREKEL DIJKSTRA K,
SCHUBERT M, et al. Endoscopic transforaminal discec-
tomy for recurrent lumbar disc herniation:a prospective,
cohort evaluation of 262 consecutive cases[]]. Spine,
2008,33(9):973-978.

[12] YEUNG A T,TSOU P M. Posterolateral endoscopic ex-
cision for lumbar disc herniation: surgical technique, out-
come, and complications in 307 consecutive cases [ J ].
Spine,2002,27(7) . 722-731.

(137 BT BH ] Kk A5 L 05 9 A, S JBEHEHE 8] L BT I B2 X 5G4y
GBI A R IT 4 B[], A AR 2 3k 2017, 15
(6):357-360.

(147 2R BT Bl » 5% o) S, 5 28 F2 M) 8 T e ] L BT R
Xof WA it i51) S 22 2 5w ) SR AR LT 1. P B S 6
%8 ,2010,9(6) :503-508.

L1570 2= MG . J e . 2= 5 . 55, ME ) fL 38 (TESSYS) A B AH K
Ls-Sy i Bt 1] L AR & 27 WL LT 0. o B G IR e ) 2% 2 s
2015,30(2):129-133.

Wi B #1:2018-06-18 &[] H 19 .2018-10-01)

CR3E5E 119 30

C11] 0Bk, B 50 MK 58 e ok ot e L) . BH 6037 5 i
2017,33(8):87.

[12] ISHIKAWA T,WATANABE Y, TAKAYAMA K,et al.
Effect of hydroxypropylmethylcellulose (HPMC) on the

release profiles and bioavailability of a poorly water-solu-

ble drug from tablets prepared using macrogol and
HPMC[J]. Int ] Pharm,2000,202(1):173-178.

(137 EAE BRI MR, 78 JMH W] I 56 7K B Fe il # B2 25 ) % e AT
NI A6 T AR 2017,45(9) 1 150-152.

Clscf H 1 :2018-05-18 &[] H 1 : 2018-09-08)



