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Abstract

Introduction:  The purpose of this study was to investigate both the polymerization shrinkage and hygroscopic expansion effects of a nano-filled resin-modified glass ionomer when placed within the constraints of a human tooth cavity and immersed in water.  It was hypothesized that the expansion of the RMGI would cause detectable cuspal deflection which would oppose the polymerization shrinkage.  
Methods:  The post-gel polymerization shrinkage of the material was measured using the strain-gauge method.  The effect of the shrinkage, in terms of cuspal deformation, was determined by comparing the surfaces of seven (+2 control) extracted molars before and after they were restored with the RMGI.  Similarly, hygroscopic expansion of the material was determined by comparing the surfaces of the molars before and after they were submerged in water for 14 and 62 days.

Results:  The post-gel polymerization shrinkage value for Ketac Nano was measured to be 0.8% by volume.  However, when bonded within a tooth cavity, the material’s polymerization shrinkage failed to create significant stresses on the tooth structure.  This was evidenced by the relative lack of cuspal deformation on the restored samples.  After water submersion, the material had swelled in a predominantly occlusal direction.  The control samples showed no signs of swelling.

Conclusions:  The results indicate that hygroscopic expansion effects overcompensate for the shrinkage effects of a RMGI placed in a tooth cavity.  The amount of expansion exceeded and the direction opposed that of shrinkage, but not to the extent that was predicted by the free expansion values for the material.
