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Abstract

BACKGROUND: Improved three-dimensional external fixator can obtain good treatment effect and is expected to become a new effective
fixation method for osteoporotic fracture in the elderly for minimally invasion. However, little is reported on its mechanical stability after fixation.
OBJECTIVE: To investigate the biomechanical effect of three-dimensional external fixator for aged patients with osteoporotic fractures and

provide evidence for its clinical application.

METHODS: From June 2017 to June 2018, 36 aged tibial specimens were selected to prepare the tibia osteoporosis specimen models by
18% EDTA decalcification. After successful modeling, the short oblique osteoporosis fracture model of the middle tibia was established. Then
these tibial specimens were randomly divided into three groups (n=12 per group), and fixed with steel plate, intramedullary nail, and
three-dimensional external fixator, respectively. Four specimens randomly from each group were measured by compression test, bending test,
and torsion test with the BOSE3300 biomechanical testing machine, and the differences in biomechanical stability among groups were

determined.

RESULTS AND CONCLUSION: (1) Under 250 and 500 N of axial force, the displacement value in the three-dimensional external fixator
group was significantly higher than that in the intramedullary nail group, and lower than that in the plate group (both P < 0.05). The
displacement value under 750 N of axial force in the three-dimensional external fixator group was significantly lower than that in the other two
groups (P < 0.05). (2) In the bending test, the deflection under different bending forces in the three-dimensional external fixator group was
smaller than that in the other two groups (P < 0.05). The deflection in the intramedullary nail group was smaller than that in the plate group

(P < 0.05). (3) The torsional angle in the three-dimensional external fixator group was smaller than that in the other two groups under different
torsion forces (P < 0.05). The torsional angle in the intramedullary nail group was smaller than that in the plate group (P < 0.05). (4) In
summary, from the perspective of biomechanics, the three-dimensional external fixator can be widely applied in elderly osteoporotic fractures

due to its good biomechanical stability.

Subject headings: Osteoporotic Fractures; External Fixators; Internal Fixators; Biomechanics; Tissue Engineering
Funding: the National Natural Science Foundation for the Youth, No. 81300903; the National Social Science Foundation, No. 16XSHO017; the
College Student Innovation and Entrepreneurship Training Program of Sichuan Province, No. 201710632096

0 3| Introduction

B RGAAE 2 RAELCEFENTE, ST 2R REG] R
BB B R, A i T 1 R T 2 S0
L N N T e o0 N 0 R e R U = ol 17
PR E K STUBRAR 73 Ry B R Mk 5 Ak R it R o D A R
A SRR A A2 o B B AniE (1 ) B2 KB A A 5
5-104F). ZHEE FRMAIE(IL R, 2 K/EE70% UL EE4E
NHREFR) KR PR TR 3R, LRI, IR L6 T st
FA RN AN TE R ENR, B T 5484 MR AL
WA A2 R 18k e A T
KIAHIZ . PR RGN SCE TR A %, ImIRE I
T AR M AR sk, [ A AL
s, EEE A E T R AR E ETHEY, B2
FOAME YT, CE R A AR Kk, e
SRR BUSAL B T VR TT A M TN S0 AR AL B T i
FVUE . P T R B,

S TP N 7 NP R B = Tt V= 11 S o NS
S5, I e S AT E AN IR TSR v, HLAR A E 2R AT
FE A 2, By gl RIBATRa B IS, MBS i AN
g A AR T e R R . MR [ S I T 45
T, AKSEENAR 5 By T 2 [R) 7= 2R 1 R 7 5 B # I i 1)
] 5, DAL AN AR ] o 75 2 s AR i b, BETER WA
s 3R T2 1 IR R T B kI R B S 2 B0 [,
PR 22 TR 5 B3 B i 5 R i o, 5 L B B 1 B
SECE I M BN, AR TR aat.
K, ZYESME E S VL TR BN . BE R AR
I T2 g A B T I IR YA T v, (AL ) %
Fese Ph e = A MG, Bk, 201746 H £20184:6
HAEFH LLEEN PRI bR AR SOMRAE A LI 5, BT
P.O. Box 10002, Shenyang

110180 www.CRTER.org

YEA 32 SR A OSAA B T A Y H OR
LA T2 AR AE, BURIE DR .

1 ##IFNAE  Materials and methods

1.1 3%t PURRRAO S5 .

1.2 BFEAEME F20174E6 H 22201846 H AT M =Rl
K2 e o B i P R S 6 3 2 o

1.3 MH EFZEANFHEEEFRAIGRET18H 7
bRAS, 510K, o8 H)E A ML S (VG B B2 BE R 27
R B 2 SR AL, ST IR B AR A B BUBAL B Y K i
BRI E R ST . P AEIR 65-748, T
(69.42+3.41)% ; JAMEM2-6%F, “F1(2.62+0.79)4F,
T 5 B S K R I bR AL BE LR R E 2 h 34
(n=12), ML 225 TANAR (AR 2 )« i PN 5T (BE N 5T 41)
YA E SR (= YEAN ] E SO )BT B AT G, A
PRARB TR 2, DR s 25 8, 1.

E1 BREFERAREES
Figure 1 Gross observation of tibia corpse specimen
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Table 4 Comparison of deflection of senile tibia corpse specimens
under different bending forces among groups
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