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Axial stability of lateral-hole dynamic hip screw fixation using type III polymethylmethacrylate

bone cement argumentation
Wang Hong-bing', Xu Rui-sheng?, Wang Xue-song?, Wu Jie-shi?, Xue Jun?, Yuan Feng-lai?

Abstract

BACKGROUND: Dynamic hip screw (DHS) is the commonest instrument for treatment of osteoporosis intertrochanteric fracture
in aged patients, but the fixation is strongly impacted by osteoporosis, leading to a higher failure.

OBJECTIVE: To study the fixation effect of a lateral-hole DHS together with bone cement argumentation by biomechanical test.
METHODS: Lateral-hole DHS were designed by drilling four lateral holes in the thread part of the screw. Bone cement was
injected into femoral cancellous bone via DHS “central hole-lateral hole”. Biomechanical study with axial loading was performed
in six matched pairs of fresh frozen human cadaver femurs, unstable intertrochanteric fracture models were produced, then each
paired model was randomly distributed to lateral-hole DHS fixation together with bone cement argumentation and standard DHS
fixation group. Biomechanical study of “load-strain” and “load-displacement” test, anti-torsion and pull-out strength were
performed.

RESULTS AND CONCLUSION: There was no statistical difference of biomechanical strength between lateral-hole DHS fixation
together with bone cement argumentation group and standard DHS fixation group; axial loading “load-strain” test showed the
strain at the tension side in the bone cement argumentation group was significantly less than that in standard DHS fixation group
(t=2.795, P < 0.05). The same result was seen in the pressure side (t=2.621, P < 0.05). When axial loading increased to 600 N,
vertical displacement decreased by 31% and horizontal displacement decreased by 29% in bone cement argumentation group as
compared with standard DHS fixation group, with significant difference (P < 0.05). The augmentation technique of injecting bone
cement to femoral head through central channel and lateral holes of DHS can significantly increase biomechanical strength of
DHS fixation for intertrochanteric fracture.
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Figure 1 The real object of dynamic hip screw with lateral
holes
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Figure 2 Conceptual diagram of PMMA injected through
central hole lateral holes of dynamic hip screw
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Figure 3 Schematic diagram of axial loading test
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Table 1 Anti-bending strength test at three points between
lateral-hole DHS and standard DHS

Grou Maximal Maximal bending Deflection
P load (N) moment (N-m) (mm)

Lateral-hole DHS 5280 92.40 6.50

Standard DHS 5300 92.75 6.45

DHS: dynamic hip screw
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Table 2 Comparison of strain and displacement at 600 N

load in three groups (xxs)
Strainat  Strain at Vertical Horizontal
Group tension pressure  displacement  displacement
side (ue)  side (pe) (%) (%)
Osteoporosis 25026 -333+46 0.26+0.06 0.12+0.02
PMMA 241+£37°  -353+57°  0.86+0.06% 0.30+0.172°
argumentation
Standard DHS 307+442  -397+512  1.24+0.10? 0.42+0.022
fixation

3P < 0.05, vs. osteoporosis group; °P < 0.05, vs. standard DHS fixatior
group. DHS: dynamic hip screw.
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Table 3 Comparison of strength and stiffness of two fixation
methods for intertrochanteric fracture

Strength (MPa) Stiffness (N/mm)

Group Tension Pressure Axial Horizontal
side side stiffness stiffness
PMMA 5.99+0.422 3.544+0.32% 698+472 2 000+1762
argumentation
Standard DHS  4.38+0.37 2.73+0.25 484142 1429+114
fixation

ap < 0.05, vs. standard DHS fixation group. DHS: dynamic hip screw.
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