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Biomechanical study on the calcaneal fracture fixed by the self-designed calcaneal anatomical plate and pre-cut
gudgeon CHEN Zhan-fa,Ll Xi-cheng,ZHAO Hai-tao ,ZHANG Feng-qi,GUO ming-ke ,ZHANG Qi,CHEN Wei,ZHANG
Ying-ze. Department of Emergency Orthopaedics,the 3rd Hospital of Hebei Medical University,Shijiazhuang 050051,
Hebei,China
ABSTRACT Objective:To study the biomechanical properties of self-designed calcaneal anatomical plate and pre-cut
gudgeon system and its efficacy for calcaneal fracture fixation. Methods: Sixteen fresh foot specimens were randomly divid-
ed into experimental group and the control group. Axial compressive load were applied to all specimens in order to create a
calcaneal fracture model,and the maximum load and the maximum arch displacement of experimental group were recorded.
In experimental group,self-designed intenal fixation system were utilized,while the AO plate internal fixation system were
utilized in the control group. Axial compressive test were applied again to both groups,and the maximum load,the foot arch
displacement and calcanus broadens were measured and recorded. Results; Comparison between before and after fixing the
calcaneus fracture by self-designed internal fixation system in experimental group,the difference of the maximum load was
significant (P<0.01),but there was no significant difference (P>0.05) of the maximum arch displacement. All parameters
were significantly different (P<0.01) between the experimental group and the control group. Conclusion: The fractured cal-
caneus will be able to regain normal foot biomechanical function after treated by self-designed internal fixation system,and
able to support foot arch to bear great load. The self-designed internal fixation and pre-cut gudgeon system is considered to
outperform the conventional AO internal fixation system with its better effectiveness and outcome in treating calcaneus frac-
tures.
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Tab.l Biomechanics data comparison between speciments

before-fixation and after-fixation in experimental group(x+s)

4 FrAL W REMA(N) KRS (mm)
152 Ji 8 7 866.74+181.58 19.35+3.64
[ 5 i 8 5711.19+86.55* 18.57+2.79

T [ A R E R g, * P<0.01

Note: Before-fixation vs after-fixation, * P<0.01

*2 EBEERRKASHRAEYNFMRLE (F+)
Tab.2 Biomechanics data comparison after fixation
between experimental group and control group(x+s)
SYHL ARAEL BT (N)
XIEZH 8 6702.94+241.06
Wy 8
T I X R A g, * P<0.01

Note ; Experimental group vs control group, *P<0.01

S (mm)  HRATHE G (mm)

3.31£1.07 1.73+0.69

7 866.74+181.58* 1.54+0.87* 0.54+0.37*
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