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[Abstract] Objective:To observe the vertebral correction angle of goat scoliosis by shape memory alloy sta-
ple and further investigate the feasibility of growth control of scoliosis with shape memory alloy staples.
Method : Experimental scoliosis was made in juvenile female goats using unilateral pedicle screws asymmetric
tethering technique.After a period of 8-10 weeks of the tethering,9 goats developed scoliotic curves of signif-
icant magnitude and were divided randomly into treated group(n=5) and control group(n=4).All tethers were
removed in both groups,then treated group underwent anterior vertebral stapling with shape memory alloy sta-
ples and nothing to do for the control group.All goats were observed for an additional 8-13 weeks and serial
radiographs were taken to document Cobb angles.The fluorochromes oxytetracycline and calcein were adminis-
tered to the goats respectively 18 and 3 days prior to sacrifice in order to label the ossifying anterior border
of the growth plates.Superior intervertebral disc of apical vertebrae and two adjacent growth plates were com-
pletely harvested in all goats after sacrifice.All specimens were embedded with polymethyl methacrylate (PM-
MA) and sliced in undecalcified form.Growth rate of the vertebral growth plates was calculated by measuring
the distance between the two fluorescent lines under fluorescence microscope,and then the correction angles
of stapled vertebrae were estimated according to the difference of growth rates between two sides.Result:Dur-
ing the treatment period,treated group had a correction of 19.2°+8.1° with significant difference compared to
the angles prior to the treatment (P<0.05),whereas Cobb angles in control group had almost no change (P>
0.05).In treated group,the growth rate of growth plate in the concave side was 3.27+0.96pm per day,which
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was higher than that in convex stapled side (1.84+0.52um per day) (P<0.05),while the growth rate of the

concavity did not show any significantly difference from that of the convexity in control group.The vertebral

correction angle of stapled apical vertebra was 0.017°+0.006° per day on average,which had significant linear

correlation with correction degree of main curvature (R*=0.941,P=0.006) and contributed 13.18% of the total

correction.Conclusion: The shape memory alloy staple can modulate the growth of scoliotic spine by creating

effective correction angle of the vertebra.
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