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Analysis of the axial stretching force of the small splint fixation system ZHONG Hong-gang,LIU Wei-hua,and DONG
Fu-hui. Wangjing Hospital ,China A cademy of Chinese Medical Science ,Beijing 100700, China

ABSTRACT Objective:To measure the axial stretching force produced by the small splint fixation system in the treatment
of the fracture. Methods : Dumbbell shaped plexiglass was machined to model the bone shaft with expanded two ends. Force
transducer was set at the model fracture site to measure the stretching force produced by fracture fixation of the small splint
with cloth aqueous bag that simulated the muscles and other soft tissue underneath. Results:There was positive relationship
between the axial stretching force produced at the model fracture site and the transverse pressing force exerted by the external
plates. The ratio of which was 1/10. Conclusion : Muscle enwrapped with fascia is similar to the cloth aqueous bag system in
mechanical structure. From this article,axial stretching force exists at the bone shaft fracture site when fixed by small splint

which exerts the force transversely from the outside of the extrimity .
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Fig.2 Test of the axial stretching force of the simulated bone fracture model %:'%’:Fﬁh ﬁﬂ”ﬁT?ﬁljJ F (3 Yﬁ’\(ﬂﬂ%‘?
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Fig.3 Loading pattern(3a)and the figure (3b) showing the theory of producing stretching force r=0.972 3,1=11.767,P<0.001 , 55
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Tab.1 Data of the axial stretching force and the related
transverse compression force of the simulated fracture model

ANIANIET) P(kg)  BERE L) F (ves kg)  BEARHL
0 00 3
1.0 0.0110.007 3
2.0 0.060£0.010 3
3.0 0.119£0.023 3
4.0 0.211£0.033 3
5.0 0.307£0.040 3
6.0 0.419x0.066 3
7.0 0.5520.083 3
8.0 0.706+0.083 3
9.0 0.888+0.043 3
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Fig.4 Curves showing the relationship between the axial stretching force

I and the related transverse compression force P
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