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Background: Ensuring the absence of a microgap between the implant and abutment is a crucial factor for the long-term success
of implant-supported restorations. Periapical radiography is considered the most reliable method for detecting implant-abutment
microgaps. Various factors, including implant diameter and X-ray angulation, may influence detection accuracy. This study aimed
to evaluate the effect of implant diameter and radiographic angulation on the detection of microgaps at the implant—abutment
interface.

Methods and Materials: Three dental implants with internal connections and diameters of 3.3 mm, 4 mm, and 4.5 mm were
used. Each implant was paired with its respective abutment and mounted in acrylic blocks with their long axes perpendicular to the
horizontal plane. For each implant, three gap conditions were simulated: no gap, 50 um, and 100 um, using one or two layers of
50 um Mylar matrix strips between the implant and abutment. Abutments were tightened using the manufacturer’s recommended
torque. Digital periapical radiographs were taken at 0°, +15°, and -15° angulations, resulting in 27 images. Five prosthodontists
independently evaluated the radiographic images. Data were analyzed using Fisher’s exact test. P-value<0.05 was considered
statistically significant.

Results: The percentage of correct responses for detecting microgaps was 66.6% for 3.3 mm implants, 55.5% for 4 mm, and
66.6% for 4.5 mm. Statistical analysis showed no significant differences in detection accuracy across the different implant diameters
(P>0.999).

Conclusion: The results indicated that implant diameter and periapical radiography angulation did not significantly affect the
ability to detect microgaps between implants and abutments in internal connection systems.
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