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Abstract :

Although the locked nail has been widely
applied for femoral shaft fractures, the
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locking screws are frequently subject to
mechanical failure, especialy for dista
femoral fractures. This study consisted of
finite element analysis and mechanical test to
investigate the effects of nail-cortical contact
on the stress of the implants. A 3D finite
element model was crested to simulate
interlocking nailing of femoral fractures. A
vertical load of 700N was applied to the
center of the femora head aong the
mechanical axis of lower extremity. The end
of the distal femur was fully constrained.
Two situations with different interface
condition were studied in this study, bonded
interface and contact interface. In the
situation with contact interface, contact
elements were placed between the nail and
the screw as well as the nall and distal
femoral cortex. Bone defect was simulated by
removing the element at different levels,
representing different nail-cortical contact at
the distal fragment. Then, the stress around
the distal naill holes was analyzed using
ANSY S. The mechanical testing was done to
investigate the effect of nail-cortical contact
on the stability of interlocking nail. An
interlocking nail was implanted into the
femurs, which were transected at 4 different
locations: 1, 5 cm below the isthmus and 1, 9
cm above the isthmus. The locking screw
was applied 7 cm below the isthmus. The
loading condition and boundary condition
were the same as that in finite element model.
The nail-femur constructs were loaded up to
700 N in displacement control mode. The
loading rate was 5 mm/min. The axia
deformation and medial deflection of the
proximal femur, the gap between the
fragments, the strain of the nail and the screw
were measured. In the model with bonded
interface, the stress of the nail and screw was
mainly affected by nail cortical contact.



Cancellous bone provided minimal support
and might fail during loading. The stress was
higher in situation without nail cortical
contact. In the model with contact interface,
the nail and screw stress were also affected
by nail cortical contact. The stress around the
distal nail hole was decreased in situation
with longer nail-cortical contact. With the
nail deeply inserted and engaged on the
subchondral bone of the distal femur, the
stress might be remarkably decreased. The
results of mechanical tests also showed that
increasing the length of nail-cortical contact
might increase the stability of the nail-femur
constructs and decrease the stress of screw
and nail. It was concluded in this study that
nail cortical contact was the major factor that
affected the stress of interlocking nail.

Key words: finite eement analysis,
mechanical test, nail-cortical contact
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