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Biomechanical Analysis of the Shelf Operation for Dysplastic Hip Joint
by Finite Element Analysis

W. M. Park(School of Adv. Tech., KHU) and Y. H. Kim(School of Adv. Tech., KHU)

ABSTRACT

The aim of this study was biomechanical analysis of shelf operation in patients with dysplastic hip joint by finite element
contact analysis. Two dimensional CT images were used to construct the finite element models to analyze the contact
pressure, and the 3D expansion of the Ninomiya's method was used in the calculation of the resultant force in the hip joint.
The surgery recovered the center-edge angles to the normal anatomical range and increased the contact areas in two patients.
The maximum contact pressures and von-mises stresses were decreased. The present study provides the biomechanical
guideline of optimal surgical parameters to maximize the surgical efficiency and the clinical outcomes in dysplastic hip joint
using the shelf operation.
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Fig. 1 Shelf operated hip joint model of LCP disease
patient for finite element contact analysis
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Fig. 2 Changes of contact pressure and contact area after
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Table 1. Variations of anatomic and mechanical parameters
after shelf operation in two patients

shelf operation in two patients’ femoral heads ; (a)
Pre-operated model in patient 1, (b) Post-operated
model in patient 1, (c) Pre-operated model in
patient 2, (d) Post-operated model in patient 2
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Operation _Operation 77-91, 1996
Anatomic 2. lglic A., Kralj-Iglic V,, Daniel M., Maccek-lebar A,
CEangle (" ) 34 44.2 " L L
parameter Computer determination of contact stress distribution
Maximum V°‘;‘ 0.55 0.38 and size of weight bearing area in the human hip joint"
Patient1 o (sessiress (MPa) Computer methods in biomechanics and biomedical
- Maximum contact i .
parameter L occure (MPa) 2.30 1.60 engineering, Vol. 5, pp. 185-192, 2002
Contact area (mm?®)  1092.8 1399.7 3. Pompe B., Daniel M., Sochor M., Vengust R., Kralj-
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i Maximum contact " .
parameter e (MPa) 6.05 4.51 Barrance P. J., and. Chao. E.Y..S., 'Normal hip Jo.mt
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