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Stress test and clinical application of the minimal-invasive dynamic hip screw TONG Song-lin, CHEN Jian-lie ,LU Wen-
Jie ,PAN Zhijun,WANG Yiin. Department of Orthopaedics ,Cixi Peoples Hospital ,Cixi 315300, Zhejiang, China
ABSTRACT Objective: To recognize the effect of minimal-invasive dynamic hip screw (MIDHS )on the treatment of intertro-
chanteric fracture of the hip by biomechanical test and preliminary clinical application. Methods:Ten artifical made in-
tertrochanteric fractures of femoral specimen from five cadavers were divided into two groups randomly. The fractures in first
group were fixed by MIDHS and other group were fixed by dynamic hip(DHS). Biomechanical characteristics of two differ-
ent devices were compared with the biomechanical character of load-straining, load-displacing, rigidity and strength of femur by
statistic analysis. According to the Harris evaluation, healing effect of intertrochanteric fractures was evaluated clinically on the
15 cases. Results; Straining changes of MIDHS were 14% and 11% less than that of DHS on the tensile side and the pressure
side respectively ; Sinking and horizontal displacement, were 19% and 22% less than that of DHS respectivly. But external and
internal stress intensity , axial and bending rigidity were all higher than that of DHS, they were 12%,11%,19% and 37%. Max-
imal destroyed twisting moment(15% )and average twisting rigidity (15% )were both higher than that of DHS, but twisting angle
was 18% less. Under the force,of 1 800 N, the open angle of the fracture on transverse section was 2.28°, while the DHS’s was
3.60°. The data above were significant differences statistically (P <0.01). The average Harris score of the 15 cases with in-
tertrochanteric fractures treated by MIDHS was 91, excellent and good rate was 92.7% , without complications of internal fixa-
tion failure, postoperative infection and so on. Conclusion: The design of minimal-invasive dynamic hip screw is reasonable
and effective against rotating, shearing and varus stress force of the fracture,and it provides possibility of implanting the inter-
nal fixation with minimal incision. So it is an ideal internal fixation device for the treatment of intertrochanteric fractures.
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Tab.1 The load-displacement,rotation angle of intertrochantric fractures of hip when fixed by two kinds of internal fixation

(x+s)
o1 TYLAAS U(mm) KA V (mm) WA KA ()
WeE b2 (N) 600 1 200 1 800 600 1 200 1 800 600 1200 1 800
MTDHS 0.61+£0.05 1.22+0.10 1.83+0.12  0.28+0.03  0.56+0.06  0.84+0.10  0.76+0.06 1.52+0.09  2.28+0.12
DHS 0.75£0.06 1.51+0.09 2.26+0.14  0.36£0.03  0.72+0.06  1.08+0.12  1.20+0.13  2.40+0.12  3.60+0.14
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Fig.1 The load-strain of intertrochanteric fractures of hip when fixed by

two kinds of internal fixation
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Tab.2 The strength and rigidity of intertrochanteric

fractures of hip when fixed by two kinds of internal fixation

(P=1200N)
55 6(mPa) e
205 Sl K0 Bl i
(O8] WAS EF(N/mm) EJ(N-m/Deg)
MTDHS 11.09+0.89 -11.98+0.87 983.61+£78.70 39.47+3.16

DHS 9.74+0.83 -10.71+£0.96  794.70+67.50 25.00+2.14
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Fig.2 The torsion moment-angle curves of intertrochanteric fractures of
hip fixed by two kinds of internal fixation devices
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Fig.3 A 78-year-old man with in-
tertrochanteric fracture of the hip
fixed with minimal - invasive DHS
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