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[ Abstract] Objective To explore the biomechanical stability of different internal fixation methods
and different implantation angles for Herscovici B and C medial malleolus fractures by finite element analysis.
Methods The three - dimensional models of distal tibia were established by Mimics 19.0 software, and the
models were processed and assembled with internal fixators by using Geomagic Studio 2013 and SolidWorks
2017 software to establish Herscovici B-type and C-type ankle fractures, as well as three different internal
fixation models, including fully threaded screws, semi threaded screws, and Kirschner wire tension bands. The
ANSYS Workbench 17.0 finite element analysis software was used to set parameters and apply loads to the
models, and the stress, displacement of fracture ends, stress and displacement of internal fixators were analyzed.
SPSS 26.0 software was used for statistical analysis. Results For Herscovici B fracture, under the same load,
the three internal fixation methods were most stable at the angle of internal fixation insertion ranging from 130°
to 140° with respect to the fracture line (P <0.05); Under the same conditions of load and internal fixator
insertion angle, the fully threaded screw group was more stable than the other two internal fixation methods. For
Herscovici C fracture, under the same load, the three internal fixation methods were most stable at the angle of
internal fixation insertion ranging from 130° to 140° with respect to the fracture line (P <0.05); Under the same
conditions of load and internal fixator insertion angle, the fully threaded screw group was more stable than the
other two internal fixation methods. Conclusion For Herscovici B and C fractures, the stability of fully

threaded screw is better than that of half threaded screw and Kirschner wire tension band, and the effect of
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stability is better when the insertion angle is within the range of 130°-140° with respect to the fracture line. This

has reference value for the clinical treatment of Herscovici B and C medial malleolus fractures.
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J /1 (MPa) 71(MPa) 1% (mm) #(mm)
G4 2.11x0.15 8.75+0.79  0.059+0.004  0.060£0.004
HZ4H  1.6520.24° 6.61x1.08"  0.049£0.004" 0.049+0.005°
140 2.310.30" 8.0420.71"  0.057+0.005" 0.061+0.004"
FAE 9.976 7.810 8.132 11.201
PAE 0.003 0.007 0.006 0.002

5 G, P<0.05; 5 HA H#,P <0.05

R14  FEREMTAIE N EY) EASE Herscovici CRIEHT
SR ECHRRI TR (es)

JE B P SRSCRET N AR AT A REURET

i 71 (MPa) F1(MPa) {7 % (mm) # (mm)
G4 6.44+0.44 32.05+4.39  0.32+0.04 0.32+0.03
H4l 5.18+0.82° 22.89+2.96"  0.23+0.05° 0.22+0.04"
14 6.21+0.85 30.34+5.44*  0.31+0.04* 0.31+0.03"
FIa 4.268 6.182 7.056 11.193
PH 0.040 0.014 0.009 0.002

W5 G R, P<0.05; 5 HAH A, *P < 0.05
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