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ABSTRACT

Background: Implant-supported restorations require precise marginal fit and robust
fracture resistance to ensure long-term success under masticatory stress. The
screwmentable technique, combining cementation with retrievable screw access,

offers a promising retention method, yet its biomechanical performance with
different crown materials remains underexplored.

Aim: This study compared the fracture resistance and marginal gap distances of
screwmentable monolithic zirconia and lithium disilicate crowns on zirconia hybrid

abutments after cyclic fatigue, assessing regional variations (buccal, mesial, lingual,
distal) at crown-abutment and abutment-titanium base interfaces,

Materials and Methods: Twelve screwmentable assemblies (n=6 per group) were
fabricated, each comprising a monolithic zirconia crown (fabricated using
CAD/CAM technology) or a lithium disilicate crown (fabricated using IPS e.max
Press ), cemented with resin cement to a zirconia abutment, secured to a titanium
base and implant (Roottform, 4.2 mm diameter, 10.0 mm length) in epoxy blocks.
Marginal gaps were measured at 50x magnification using a stereomicroscope before
and after 750,000 fatigue cycles (50 N, 2 Hz), simulating three years of masticatory
stress. Fracture resistance was tested using a Universal Testing Machine at 0.5

mm/min until failure. Data were analyzed with Student t-tests, Mann-Whitney tests,
and Wilcoxon signed-rank tests (p < 0.05).

Results: Zirconia crowns exhibited significantly higher fracture resistance (mean:
1221.62 + 147.3 N, range: 1016.66~1396.65 N) than lithium disilicate (mean: 651.25
+ 153.5 N, range: 460.97-860.17 N, p < 0.01). Marginal gaps ranged from 175.3—
206.1 pm (crown-abutment) and 43.12-97.90 pm (abutment-titanium base), within
clinically acceptable limits (<200 pum). Post-fatigue gap increases were minimal (p >
0.05, except distal crown-abutment, p = 0.015), with larger buccal gaps indicating

stress  concentration. Zirconia showed radial cracks, while lithium disilicate
fragmented.

Conclusion: Screwmentable zirconia crowns outperformed lithium disilicate in
fracture resistance, supporting their use in high-load mandibular molar restorations.
Both materials maintained clinically acceptable marginal gaps, with the
screwmentable technique ensuring retrievability and minimizing cement residue.
Zirconia is recommended for high-load regions, lithium disilicate for aesthetic,

moderate-load cases, and long-term clinical trials are needed to optimize
screwmentable designs.

Keywords: Screwmentable, Monolithic Zirconia, Lithium Disilicate, Marginal Gap,
Fracture Resistance, Cyclic Fatigue, Implant-Supported Restorations.
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