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Histomorphological study of the effect of Staple on the vertebral growth plates in goat scolio-
sissZHENG Guoquan,SONG Diyu, MENG Chuanlong,et al/Chinese Journal of Spine and Spinal Cord,
2008,18(11) :857~860

[Abstract] Objective:To evaluate the role of vertebral growth plates in the correction of scoliosis by quanti-
fying histomorphology of vertebral growth plates in goat scoliosis corrected by Staple.Method : Experimental
scoliosis was created in 10 juvenile female goats (7-10 weeks) using unilateral pedicle screws asymmetric
tethering.Serial X -ray postoperatively were performed every 4 weeks to investigate the development of the
spinal curve.After a period of 8-10 weeks,goats were randomized into Staple treated group and control group.
All tethers were removed in both groups while Staple group underwent anterior vertebral stapling using shape—
memory—alloy Staples along the convexity of the maximal curvature after posterior tether being removed.After
another 8 weeks of observation,the superior growth plate of apical vertebra and the inferior growth plate of
proximal vertebra and the intervertebral disc between the two growth plates were completely harvested from all
goats.After that,the specimens were embedded in polymethyl methacrylate (PMMA) and sliced undecalcified,
stained with toluidine blue.The height of proliferative zonal and the hypertrophic zonal were measured respec-
tively.Result:9 of 10 tethered goats had progressive scoliotic curves of significant magnitude during 8 —
10weeks of tethering,with Cobb angle of 47.2°+11.2° in Staple group(n=5) and 51.0°+17.7° in control group

(n=4) ,however there was no difference in two groups.In Staple group,the Cobb angle immediately after sta-
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pling was 34.8°+12.4° there was significant difference between before—stapling and after—stapling (P<0.05).The

Cobb angle at 8th weeks after the stapling was 15.6°+11.7°,and there was significant difference compare that

immediately after the stapling(P<0.05),whereas Cobb angles in control group had no change between immedi-

ately after removing the tether and 8th weeks after removing the tether (P>0.05).In Staple treated group,the

hypertrophic zonal height of concave side (42.46+8.43jum)

was higher than that of stapled side (29.17x

4.38um) (P<0.05) ,no difference existed in the proliferative zonal height between two sides (P>0.05).In control

group ,these were no difference between the height of both hypertrophic and proliferative zone in concave side

and those in convex side.Conclusion:The cytological mechanism of correction of scoliosis with Staple may be

underlying the intrinsic difference in the hypertrophic zone of both sides,which cause the hypertrophic zonal

height of concavity exceed that of convexity.
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