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Objective:

To evaluate the tensile retention of lithium disilicate crowns cemented to one-piece zirconia
implants using two resin cements and two cementation protocols, and to assess whether
micro-CT—derived cement thickness and porosity are associated with retention.

Materials and Methods:

Sixteen lithium disilicate crowns (IPS e.max CAD) were cemented onto one-piece zirconia
implants (WhiteSky 7) using Panavia V5 (adhesive resin cement) and SpeedCem Plus (self-
adhesive resin cement). Two cementation protocols were tested: conventional apical-half
(AH) and abutment-assisted apical-half (A-AH). Micro-computed tomography (15 um voxel
size) quantified cement thickness, porosity, and excess cement. Tensile pull-off testing was
performed at 0.5 mm/min until crown displacement.

Results:

Cementation protocol significantly affected retention (P <.001), with the AH protocol
demonstrating higher pull-out loads than A-AH. Cement type had no significant effect on
retention. The AH protocol produced thicker cement layers and greater excess cement.
Although SpeedCem Plus exhibited higher porosity than Panavia V5, neither cement
thickness nor porosity was significantly associated with tensile retention.

Conclusion:

Cementation protocol had a greater influence on tensile retention than the resin cement type.
While the conventional AH protocol improved mechanical retention, it resulted in increased
excess cement. Micro-CT—derived cement morphology did not correlate with retention under
monotonic loading, suggesting that retention is primarily influenced by cement distribution
dynamics rather than by moderate variations in internal cement morphology.
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