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A biomechanical study of three kinds of internal fixation for treatment of Pauwels type Il femoral neck
fractures

WANG Bin,ZHONG Haobo, YANG Jianfeng
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ABSTRACT Objective:To compare the biomechanical characteristics of internal fixation between hollow nail, dynamic hip screw and
proximal femoral locking plate in treatment of Pauwels type Ill femoral neck fractures. Methods ; The data of Sawbone artificial femurs was
obtained by CT scanning,and the osteotomy mould of Pauwels type Il femoral neck fracture ( Pauwels angle of 70 degrees ) and the moulds for
guiding three kinds of internal fixation ( hollow nail,dynamic hip screw and proximal femoral locking plate ) were made by using Mimics 15. 0
software ,3Matic7. 0 software and 3D printer. Eighteen Sawbone femurs were made into Pauwels type [l femoral neck fracture models by using
the ready — made femoral neck fracture osteotomy mould, and the ready — made models were divided into hollow nail group, dynamic hip
screw group and locking plate group,6 models in each group. The femoral neck fracture models in the 3 groups were fixed with three 7.3 —
mm diameter hollow nails, dynamic hip screws and proximal femoral locking plates respectively with the assistance from internal fixation
guide moulds. The static pressure test and cyclic loading test were carried out by using biomechanical material tester after the internal fixa-
tion models of femoral neck fracture were fixed with the clampers. Results : During the process of testing, angular displacements and subse-
quent vertical displacements were found in hollow nail group,while vertical displacements were found firstly and angular displacements were

not found till the vertical displacements reached a certain degree in dynamic hip screw group and locking plate group, moreover, femoral
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head rotation was found simultaneously in dynamic hip screw group. There was statistical difference in fixation rigidity between the 3 groups
(319.00 +/-44.00,540. 00 +/-102.00,441.00 +/- 116.00 N/mm,F =7. 165,P =0.026). The fixation rigidity was greater in dynamic
hip screw group and locking plate group compared to hollow nail group( P =0.010,P =0.050) ,and there was no statistical difference in
fixation rigidity between dynamic hip screw group and locking plate group (P =0.249). There was statistical difference in failure loads be-
tween the 3 groups(2.11 +/~0.56,5.77 +/-0.56,4.69 +/-0.91 kN, F =21.597,P =0.002) . The failure loads were greater in dynamic
hip screw group and locking plate group compared to hollow nail group( P =0.001,P =0.004) ,and there was no statistical difference in
failure loads between dynamic hip screw group and locking plate group( P =0.108). One nail dropped out in hollow nail group during the
process of testing. There was statistical difference in axial displacements of femoral head between the 3 groups(4.34 +/-0.50,2.63 +/—
0.41,2.61 +/-0.43 mm,F =14.734,P =0.005) . The axial displacements of femoral head were smaller in dynamic hip screw group and
locking plate group compared to hollow nail group(P =0.003,P =0.003) ,and there was no statistical difference in axial displacements of
femoral head between dynamic hip screw group and locking plate group( P =0.958). Conclusion : Dynamic hip screw internal fixation and

proximal femoral locking plate internal fixation show superiorities to hollow nail internal fixation in fixation rigidity and later — stage stability

in treatment of Pauwels type lll femoral neck fractures,while there is no significant difference between the two methods.

Keywords femoral neck fractures;fracture fixation,internal ;biomechanics
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