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Abstract

AlIM: To investigate the effect of screw holes left after removed the internal fixation of plate and nail
on the biomechanics of long tubular bone.

METHODS. The experiment was carried out in the laboratory of Department of Orthopedics and
Trauma, People' s Hospital of Peking University from November 2004 to August 2005. Seventy-six
pieces of Sanhuang cock tibia were selected and randomly divided into 7 groups: control group, 1.5
mm unicortical (unilateral cortex was drilled) one hole, bicortical 3 holes and bicortical 5 holes, and
2.5 mm unicortical one hole, bicortical 3 holes and bicortical 5 holes. The control group had normal
complete cortex; the 1.5 mm and 2.5 mm unicortical one hole, bicortical 3 holes, and bicortical 5
holes served as corresponding number screw hole models. All the specimens of 7 groups were
subjected to single three-points bending test.

RESULTS: MWhen there were bone structure destructions, the maximal bending loads of 1.5 mm
unicortical one hole [(16.69+0.66)% of the average outer diameters of tubular bone (transverse
diameter+vertical diameter)/2], and bicortical 3 holes did not differed significantly from that of the
control group [(366.61+53.23), (364.23+51.26), (362.26£41.40) N, P=0.438, 0.273], but the
maximal bending load of 1.5 mm bicortical 5 holes [(314.72+57.61)N] was decreased 13% compared
with the control group (P=0.033). @The maximal bending loads of 2.5 mm unicortical one hole



[(29.36+2.07)% of the average outer diameters of tubular bone], bicortical 3 holes and bicortical 5
holes were [(315.55+51.09), (315.83+31.00), (280.81+49.18) N], which decreased 12%, 12% and
22% compared with the control group and there were significant differences (P=0.02, P=0.015,
P=0.001).

CONCLUSION: If the diameter of screw hole on the cortex of long tubular bone is within
(16.69+0.66)% of bone cortical outer diameter, and there are only 3 bicortical holes or less, the
bending load doesn’t decrease; Once the diameter of screw hole is beyond (29.36+2.07)% of bone
cortical outer diameter, the maximal bending load would be decreases apparently. The number of
screw holes is not in proportion to the reduction extent of bending load; when there are few bicortical
holes, the reduction extent is the same to unicortical one hole.
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