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Biomechanical study of different fixation with hollow screws in spinal laminoplasty

Wang Lin-feng, Lu Cheng-wu, Ye Hong, Chen Xiao-jie, Qiu Bi-cheng (Department of Spine Surgery, Nanping First Hospital Affiliated to Fujian
Medical University, Nanping 353000, Fujian Province, China)

Abstract

BACKGROUND: Spinal lamina reimplantation assisted hollow screw laminoplasty has achieved good clinical efficacy. The search literature
found that there is no research at home and abroad on the biomechanical properties of unilateral and bilateral hollow screw fixation.
OBJECTIVE: To evaluate the biomechanical property of different fixation with hollow screws in artificial and goat vertebrate laminoplasty.
METHODS: A laminoplasty was conducted by using hollow screws. Based on the artificial vertebrate laminoplasty model, new models were
generated by simulating unilateral screws fixation with a depth of screw insertion 5 mm (A group), unilateral screw fixation with a depth of
screw insertion 8 mm (B group) and bilateral screw fixation with a depth of screw insertion 5 mm (C group). Based on the goat vertebrate
laminoplasty model, new models were generated by simulating unilateral screws fixation (A group) and bilateral screw fixation (B group). The
pull-out strength and static pressure were tested in the biomechanical testing machine with a sensor.

RESULTS AND CONCLUSION: (1) In the artificial vertebrate model, the average pull-out strength of the group B was stronger than that of the
groups A and C (P < 0.01); the average pull-out strength of the group A was stronger than that of group C (P < 0.01), the difference was
statistically significant (P < 0.05). However, the average static compression of the group A and group B was similar; the average static
compression of the group C was lower than that of the groups A and B, and the difference was statistically significant (P < 0.01). (2) In the goat
vertebrate model, the average pull-out strength and static compression of the group A were stronger than that of the group B, and the difference
was statistically significant (P < 0.05). (3) Results suggest that unilateral screw fixation in the artificial and goat vertebrate laminoplasty can provide

sufficient pull-out strength and static compression, and the biomechanical strength is positively related to the depth of the screw.
Subject headings: Vertebroplasty; Bone Nails; Biomechanics; Tissue Engineering
Funding: the Science and Technology Project Foundation of Nanping City of Fujian Province, No. N2015Y03
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Table 1 Atrtificial prototyping bone extraction test and static
compression test results and statistical analysis
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°P<0.01.
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Table 2 Adult sheep bone extraction test and static compression
test results and statistical analysis

BN Wt Il A s 446 oA
ETEN 280.93+£16.90 36.96+4.03
PICAN-WN 244.55+25.11 28.35+3.82
P i <0.05 <0.05

P.O. Box 10002, Shenyang 110180 www.CRTER.org

3 iti® Discussion

i 5 A R S R AR LR, TR
I3 () TFAIE YT AT P TUSEAS 0], R Ra 11 56 S DT B
BRREMEE D, MR VIR A T 5 B
BRI ER, K5 FPERTGHBRGE . FHERR. 5
TESEA I RNE, o BE BB EEZ ZIRFARIRIT,
PRI R AT 0 O %Pk, [ Raimondidg
TE19764 15 Jede HhMERURIESE 52 6 AR [ TREAE R OB R BLK,
AR S 465 AR 52 T8 1 52 AR A 93 97 AR AT A Py e
TR, B TR DIRA, %A AT
WRAEEAERRE PR, 9 11 J5 B A A B I YR P A Py s 5
TG RS, KEAIRRBE VT R = 1M,

BRI, S MEMR DIBRA 5 S MEAR 52 & A4 L A7 [T AE 1)
] 5 77 A e 22 402, A GE IR R 2 FOAN 22 S5 e} ]
ST BRI MERR 52 A5 0 ] 5 988 P AN B e K IR A I B EAC IS ]
KRR ERATEFEARE P07 L5 sk FBESEAER
A RYTRIN 51 R EEIRPEME R RS, ek, BEA R
AR A= FARSRA R AR BB T PO S A bk ecadh, 2%
G ARGE RS E S A PR IRl B AE =5 RIS T ] s R A4
W EIIRIRTT 3, AT ARSI AT R 1 i R 5
Yol AIAE =3 AR DR AT BEAT BT W, AR RSy Bl AR
R, ST BT 27 BoE S AR R s 1) AR R S BOR AR
R, I nIE I BB AP, B i kAR
[ 52 VL P] DU AR S50 . A AR A B
IGAHER, BRI, MERR DBk 45 A6k 8 77 202 H a7
Pl A P g (5 P T AR 5, R IR I PR B S5
TR R RN, 5l Bh B e Tevk it B
Yoz BRI EAE R, 2 A R RS AE AR A R AN T
By HEREKIRITRE. AL . RETS 0 IR AT AT sl e
IR Gk, B HERE TS 10 R 0 526 AT 1 22
e ARBEGIR A2 B DA )@, o [E 25235 @k CT R4
TR 0 A MRS it ) 5 R e s 500, SR P U AR MR AT
A7 ] 52 RS HEAR A, MR R R, 67.5% b i i
A T e T BB R IR BB A, AR A i B HEAR I8
BT [ AR P A BT Y 2 i T LR R I A
J1EERRE s A SCAE R S S0 2 Lo AT T3] 2 Rl 1) o
SEMER L A A, IR U5 SRR 2T DA R R HE TR
RS AR A MR IR RTIUS VR AR S 25 04T
TEMER OB AR A AT DA s 5 AR RS e 1, i HL T LAk
EYEAT IR, SRR 2R v, e miE A n
B, M BT R —Fa ik £

Ji e HEAR )B4 5 5 0T T 2 [T R A A DL AR IR AR
YN A T RIEOR . AE# N H IRIHERR DI ER AR
K FH BB Al et v 4T FRAE AN m e O 3 B0 . 2 L,
SR FH SU AT [ 52 TG 0 ok 2 A R A A A T 255 6
e, A2 BB EAER USRI, AT AT IR R S
HUNMERZ: B R a0 R I8 ET B A R IF )

2369



LI, B, WA DA TR R GG G IR ET T I A [ 7 CHY A ]

S FHL LRI, 2018, 22(15):2367-2372. DOI:10.3969/].issn.2095-4344.0227

B1 ALfAE
BHITEAN
Figure 1
Implantation of
artificial bone
with single screw

B3 MEEXE
BETEN

Figure 3
Implantation of
adult sheep
bone with single
screw

E5 HHRKERR
Figure 5 Extraction test
device
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Figure 7 Contrast histogram of artificial prototyping bone

extraction test
B 5547 EN 8 mm ALk, °P<0.01; 5XETEN 5 mm AL,
°P < 0.05.
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B2 ALAEE
WETEN

Figure 2
Implantation of
artificial bone with
double screws

B4 MEFEEN
FTEN

Figure 4
Implantation of
adult sheep bone
with double
screws

Bl 6 EBESEHNNKER
Figure 6 Static
compression test device
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