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Introduction

Successful endodontic treatment requires that all the vital and necrotic pulp
tissue, as well as the microbes and their toxins, be removed. However, the
complex root canal anatomy has made it difficult for total debridement. It's
possible that the complex root canal structures, which include an accessory or
lateral canal, may go unnoticed. These auxiliary canals can be found anywhere
along the path of the main root canal. Accessory canals can occasionally be
challenging to locate, clean, and fill and can support bacterial colonisation and
are hard to instrument and irrigate through endodontic therapy. The aim of the
study To develop a model system for evaluating the efficacy of different
activation methods for endodontic irrigation (including conventional irrigation,
sonic irrigation ,passive ultrasonic irrigation, continuous ultrasonic irrigation,
Erbium Laser (Er.Cr.YSGG 2780nm) in penetrating irrigation solution into
artificial lateral canals of different size at varying root canal depths.

Methods

A total of 50 palatal roots of human maxillary first molars were collected and
instrumented at a working length of 12 mm by an X1-X4 rotary Protaper Next
system (Dentsply, Maillefer, Ballaigues, Switzerland) using the crown-down
technique. Artificial lateral canals were made at 2, 4, and 6 mm from the apex
on mesial and distal sides using an 1SO rotary reamer (Dentsply, Maillefer,
Ballaigues, Switzerland; #10 for mesial, #08 for distal). The samples were then
cleared using methyl salicylate and grouped randomly in to five activation
groups(conventional needle, sonic ,passive ultrasonic, continuous ultrasonic ad
Erbium laser2780nm). A solution of black ink and normal saline was used as

an irrigant for the root canal. The linear measurements and the percentages and
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of the penetration of the ink into the lateral canals were measured using a
stereomicroscope (Q-Scope, Arnhem, The Netherlands) with the aid of
programme Image J. The ANOVA and Tukey tests was used to assess the
significant difference between intragroup and intergroup comparisons of
different thirds, and the T-test was used to assess the significant difference
between every two groups and for the mesial and distal sides of each group. The
level of significance was set at 0.01 ,0. 001.

Results:

None of the activation techniques used resulted in complete lateral canal
penetrations; however, on both sides at all thirds, the Erbium laser (2780 nm)
and continuous ultrasonic activations achieved the highest results with a
significant statistical difference (p<0.01) compared with all other groups, and
the least penetration was in the conventional needle group.

Conclusion:

The size of the lateral canal is a restricting factor for all activation methods; the
best results can be achieved by laser (2780 nm) and continuous ultrasonic
activations. Conventional needles cannot be used alone to disinfect complex
canal anatomy; however, passive ultrasonic and sonic endo activator activations

can produce comparable results.
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