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a™, Arduino programming. with root or branch fractures. According to other studies, the properties of fractured root canals are greatly affected
by the length of the fracture, but not by the presence of cracks [@b0065], [@b0075]. However, previous studies reported that the fracture of
root canals is not to be neglected. In addition, the property changes of the root, for example the dimensional changes and surface roughness
(Siwanek et al. [@b0040]), probably affect the consequences of post space preparation for the prognosis. Post space preparation is a crucial
component to achieve a favorable outcome in a root-end surgery. According to the results of this study, the complication rate of this group was
reduced by 60%, and the success rate was improved by approximately 70%, compared to the other group. A number of studies recommend the
use of a step-back technique to remove the filling material of the root canal at different depths. This step-back technique is used with the aim
of shaping the root canal that has been previously filled and smoothing the rough surface of the root that results from the removal of the filling
material. Therefore, using a step-back technique increased the surface area of the root canal and resulted in improving postoperative
symptoms. There are various studies that advocate the use of step-back technique to remove excess filling material in the root canal. For
example, Simoes et al. [@b0055], [@b0060] used the step-back technique in 80% of their study cases. In contrast, Asgary et al c6a93da74d
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