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Biomechanical analysis of double-column internal fixation on acetabular transverse fracture

Wu Shu-qin

Abstract

BACKGROUND: The key of pelvic and acetabular fracture treatment is accurate fracture reduction and stable internal fixation.
OBJECTIVE: To analyze the biomechanical characteritics of three kinds of double-column internal fixation operation for
acetabular transverse fracture in order to find the most stable method.

METHODS: Anisotropic pelvic fracture model was established, and based on the maximum displacement, the maximum
equivalent stress and other comprehensive evaluation indexes, the biomechanics of double-column screw, anterior-column
screw and posterior-column plate, double-column plate on the standing position were analyzed.

RESULTS AND CONCLUSION: Finite element analysis showed that the maximum displacement of double-column screw was
1.827 mm, maximum equivalent stress was 26.589 MPa; the maximum displacement of screw and posterior-column plate was
2.080 mm, maximum equivalent stress was 106.04 MPa; the maximum displacement of double-column plate was 2.987 mm,
maximum equivalent stress was 200.37 MPa. The most stable method is double-column screw and the last one is double-column
plate.
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Figure 1 Examples of the internal fixation positions
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Figure 2 Finite element model of pelvis
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Figure 3 Double-column screw stress analysis
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Figure 4 Anterior-column screw and posterior column plate
stress analysis
4 FEAEIRET SR ANAR Y )

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



SR BB TR A IE I ) 20 2T

@27& WWW.CRTER.Org

Figure 5 Double-column plate stress analysis
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Figure 6 Position of the anterior-column screw
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Figure 10 Biomechanical experiment
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Figure 7 Position of the posterior-column screw
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Figure 8 Position of the anterior-column plate
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Figure 9 Position of the posterior-column plate
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Table 1 Mechanical index values of double-column screw (SS),
anterior-column screw and posterior-column plate (SP)
and double-column plate (PP)

Maximum Maximum Maximum stress
Internal . .
fixation displacement equivalent on the fracture
(mm) stress (MPa) line (MPa)
SS 1.827 26.589 3.380
SP 2.080 106.040 5.361
PP 2.987 200.370 6.993
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Figure 11  Stiffness curve of the three kinds of double-column
fixation
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