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To evaluate the biomechanical stability of femoral shaft fracture fixation using different locking plates combined with
different screw layout, for two different fracture settings, we build six groups different length locking plate combined
with different screw number and different screw layout, fix with the fracture models respectively, and use the
biomechanical finite element method to analysis the models. Then we attain the axial displacement and equivalent
stress distribution of the internal fixation system under the action of axial load. The research shows that filling
relatively softer material in femoral fracture can guarantee the stability of the internal fixation system, the long plate
combined with less screw layout is obviously better than the short plate combined with the all screw layout, the same
length plate combined with the selective screw layout is more effective than combined with the all screw layout. And
plate combined with screws fixed in four threaded hole of distal fracture make the screw system stress disperse, and
avoiding screw fixed in proximal fracture can alleviate the stress concentration of screws.

femoral shaft fracture, locking plate, axial load, screw layout, finite element analysis
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Tab.1 Structure parameters and fixed screw number of plates

A | K BE/mm | 55 3/mm | JERE/mm | SBACFLALH | [ ERETHCH
1 100 12 5 10 10
2 140 12 5 14 8
3 140 12 5 14 8
4 140 12 5 14 8
5 140 12 5 14 10
6 140 12 5 14 14
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Tab.2 The layout of the different groups of plates and screws
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Fig.1 The 3D assembly models of plates and screws
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Tab.3 Material properties settings
i AR R/ MPa bEL/NE
BeE T 16 800 0.3
ENEE XD 105 000 0.33
RO IRET 105 000 0.33
e D) 10 0.3
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Fig.4 Schematic diagram of experimental group constraints and loading setting
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Fig.5 Equivalent stress contour map of the screws in the experimental fourth group
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Tab.4 Maximum axial displacement of the fracture internal fixation models (mm)

ZH 5 1 2 3 4 5 6
el | 0228 | 0389 | 0344 | 0.245 | 0390 | 0.233
%EgZH | 0.370 | 1.306 | 0.879 | 0.413 | 1.304 | 0.377

RS BB T BT MBS R F1(MPa)

Tab.5 Maximum equivalent stress of femurs, screws and plates (MPa)

) AT JBeE T AR

IRl | XAl | il | XA | Sigmd | xR
1 [159.262 | 269.008 | 23.694 | 43.842 | 138.350 | 229.848
2 85.280 | 288.158 | 16.727 [ 44.890 | 116.359 | 390.406
3 [ 110.692 | 287.841 | 15.530 | 40.683 | 145.762 | 378.024
4 | 171.449 | 301.075 | 20.495 | 34.940 | 138.335 | 239.236
5 84.829 | 287.699 | 17.076 | 44.392 | 116.491 | 390.413
6 |[161.104 | 271.650 | 20.206 | 34.217 | 146.199 | 243.299
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Fig.6 Equivalent stress contour map of the locking plate in the control fifth group
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Fig.7 Equivalent stress contour map of the femoral shaft in the control second group
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