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Biomechanical Properties of the Modified Memory Alloy Internal
Fixator for Separation of Pubic Symphysis

ZHOU Jun, GONG Yusuo, LI Shenghua, ZHU Yanguo
( Department of Orthopaedics, Gansu Provincial Hospital of Traditional Chinese Medicine, Lanzhou 730050,

China)

Abstract. Objective To investigate biomechanical characteristics of the modified memory alloy internal fixator for
separation of pubic symphysis. Methods The model of pubic symphysis separation injury was established based
on 10 pelvic specimens. The control group was fixed with the dynamic compression plate after reduction, and the
experimental group was fixed with the modified memory alloy internal fixator for separation of pubic symphysis
after reduction. The biomechanical stability for two kinds of internal fixation was compared. Results There were
no loosening and fracture of internal fixation in both groups. The displacement of pubic symphysis in horizontal,
anterio-posterior and vertical direction in the experimental group was obviously reduced compared with the control
group ( P<0.05). Conclusions Compared with the dynamic compression plate, the modified memory alloy
internal fixator for separation of pubic symphysis shows better resistance to the tensile force against horizontal and
anterio-posterior direction, as well as better resistance to the vertical shear force.

Key words: memory alloy internal fixator; separation of pubic symphysis; dynamic compression plate; shear
force
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*1 APHFTTUBBEEKEFTEMLRE (n=10)
Tab.1 Horizontal displacement of pubis symphysis under different loads mm
20531 Hofi/N F P
100 200 300 400 500 600
SPHEZH 0.157+0.026  0.422+0.053  0.747+0.134  0.948+0.165  1.263x0.325  2.145+0.226*  98.256 <0.05
SCHGZH 0.115+0.02%  0.178+0.036%  0.239+0.048%  0.427+0.685%  0.883x0.157% 1.645+0.166*  138.482 <0.05
! 1. 896 2.828 1.748 1.673 2.356 1.853
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

T SXHRAAM L, 2 P<0. 05;5 100,200,300 .400 500 N H#5 , ¥ P<0. 05



EREMAE %358 F6H 202005128
752 Journal of Medical Biomechanics, Vol. 35 No.6, Dec. 2020

2.2 AEAHEFTREBREHEFRAMAB
ANEZRAT T, P A [T 5 5 1 7 5 22 55 B

K113 X (F=78.863, P<0.05) ., 311N

M2l (6F REZR) AT IS 7 ) A5 % B Jd i T et U Bk

#2 FEFETUBRAMEHEAB (n=10)

BB A 4 B e (L5 4) (P<0.05) .
UG 7 157 B 4% 4L N AN [) 28 fr =2 [ 11 Bl A 245 SR 3¢
T, T BRZH (B 18R ) 76 600 N #45 F BYETfS
B8 i T HoA g 7 4 ( P<0. 05) , L3 2,

Tab.2 Anteroposterior displacement of pubis symphysis under different loads mm
#Hfif/N
251 F P
100 200 300 400 500 600
XTHRZL  0.175+0.046  0.288+0.064  0.379+0.068  0.588+0.086  0.757+0.146  1.183+0.248" 57.474 <0.05
SO 0.164+0.037%  0.232+0.035%  0.328+0.027%  0.422+0.037°  0.655+0.113%  1.036+0. 1954 97. 366 <0.05
¢ 1.882 1.058 1. 652 1. 346 1.277 0.976
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

T SR ERZEAA L, 2 P<0. 0555 100,200 ,300.400 500 N [£#%,*P<0. 05
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Tab.3 Superoinferior displacement of pubis symphysis under different loads mm
/N
215 F P
100 200 300 400 500 600
SPHRZH 0.164+0.026  0.345+0.069  0.653+0.096  0.958+0. 135 1.536+0.138  1.951=+0. 187" 57.474 <0.05
S 0.131+0.024%  0.282+0.046%  0.547+0.113%  0.785+0. 177  1.228+0.275* 1.034+0. 1882 97. 366 <0.05
¢ 1. 656 1.022 1.385 1.274 1.277 2.987
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

. SR A, 2 P<0. 05 5 100.200.300.400.,500 N F4%, *P<0. 05
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