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[Abstract] Objective:To investicate the biomechanical effect of osteoporosis on sacral pedicle screws instru-
mentation.Method:25 fresh adult human sacra specimen featuring osteoporosis were used in this study.Accord-
ing to the value of lumbar bone mineral density (BMD) assessed by a dual energy X-ray absorptiometry,
specimens were assigned into three groups as follows,group A(n=9),BMD 0.70-0.79g/cm?*, group B(n=8),BMD
0.60-0.69¢g/cm?,group C (n=8),BMD<0.60g/cm>For each specimen,S1 pedicle screw was inserted bicortically
on the left side,and S1 pedicle screw augmented by polymethylmethacrylate(PMMA) was inserted unicortically
on the contralateral side of sacrum.Following a dynamic cyclic loading from 30N to 250N on the screw head
for 2000 cycles,the subsidence displacement and axial pull-out strength of each screw were measured,and we
defined subsidence displacement over 2mm after 2000 cyclic loading as anchoring failure.Result:No anchoring
failure was noted in both group A and B.However,in group C,6 cases(75%) in bicortical fixation and 5 cas-
es(63%) in PMMA augmented fixation had evidence of failure during cyclic loading.In group A ,no significant
difference between bicortical and PMMA augmented fixation was detected in terms of the subsidence displace-
ment and maximal screw pull-out strength (P>0.05).In group B,significantly less subsidence and higher maxi-
mal screw pull-out strength were documented in the PMMA augmentation than that in bicortical fixation (P<

0.05). Both techniques in group A exhibited lower subsidence of the screw than that in group B(P<0.05).Bi-
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cortical technique in group A exhibited higher maximum pull-out strength than that in group B(P<0.05).How-

ever,statistical difference in terms of PMMA augmentation was not detected between group A and B(P>0.05).

Among the cases with anchoring failure in group C,significantly more loading cycles(before failure) were ob-

served in PMMA augmented unicortical fixation than that in bicortical fixation .Conclusion:For BMD =

0.70g/cm?, bicortical sacral pedicle screw fixation could obtain sufficient anchoring strength compared to that

provide by PMMA augmented technique.When BMD is 0.60-0.69g/cm?,PMMA augmented technique have more

pull—out screw strength than bicortical fixation.For BMD<0.60g/cm®, early screw loosening may occur in both

bicortical and PMMA augmented fixations.Therefore , preoperative evaluation of lumbar BMD is ecritical to

choose a appropriate technique for sacral screw instrument.
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