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ENGLISH ABSTRACT
Background: Endodontic microsurgery (EMS) has revolutionized the management of
periapical pathologies when conventional root canal therapy fails. The success of EMS largely
depends on the precision of root-end cavity preparation and the sealing ability of retrograde
filling materials. Although ultrasonic techniques are standard, their limitations—such as
dentinal cracks and residual smear layer—have prompted interest in laser systems like the
Er,Cr:YSGG laser, which offer improved ablation efficiency and cleaner cavity surfaces. The

choice of retrograde filling material also significantly influences microleakage and long-term

scaling.

Aim of the Study: This study aimed to compare apical microleakage between root-end
cavities prepared using an ultrasonic retro-tip and an Er,Cr:YSGG laser, and to evaluate the
sealing ability of three retrograde filling materials—Mineral Trioxide Aggregate (MTA),
Biodentine (BD), and TotalFill Bioceramic Root Repair Material (BC RRM) Fast Set Putty—

using a fluid transport model.

Materials and Methods: A total of 90 single-rooted human teeth were decoronated,
instrumented, and obturated using standardized endodontic protocols. Following 3 mm apical
resection, specimens were randomly divided into two main groups based on cavity
preparation technique: Group A (Ultrasonic) and Group B (Er,Cr:YSGG Laser). Each group
was further subdivided into three subgroups (n=15 each) according to the filling material
used: A1/B1 (MTA), A2/B2 (Biodentine), and A3/B3 (BC RRM). Microleakage was
quantified by measuring fluid displacement within the fluid transport model and analyzed

statistically using Mann—-Whitney and Kruskal-Wallis tests at a 5% significance level.

Results: The laser-prepared group demonstrated significantly less microleakage (mean =
0.00031 £ 0,00021 pl/min/em H20) compared to the ultrasonic group (mean = 0.00046 +

0.00033 pl/min‘em H20) (P < 0.05). Among filling materials, MTA showed the least
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microleakage, followed by Biodentine, with BC RRM exhibiting the highest leakage across

both techniques. Significant differences were noted between subgroups.

Conclusion: The Er,CriYSGG laser provided superior sealing outcomes compared to the
ultrasonic technique. Among tested materials, MTA remains the most effective retrograde
filling material in minimizing apical leakage. The combination of laser cavity preparation and

MTA filling offers the best sealing performance in endodontic microsurgery.

Keywords: Endodontic microsurgery, Er,Cr:YSGG laser, Ultrasonic retro-tip, Microleakage,

MTA, Biodentine, Bioceramic root repair material, Fluid transport model.
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