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Figure 2 After the canal shaping has completed, the roots were sectioned at 1 and 2 mm to observe microcrack development. The images represent
microcrack appearance (white arrows). In each image, two microcracks were counted.
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Root surface strain during canal shaping and its
influence on apical microcrack development: a
preliminary investigation
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Results increased baseline RSS from strain accumulation during canal shaping was observed, with similar
maximum RSS (mean SD) for PT (416.6 185.1 Istrain) and WO (398.2 163.8 Istrain) (P = 0.94).

The interevaluator reliability for microcrack detection using micro-CT had a kappa value of 0.998. Compared to
the PT group, there was a trend for fewer samples with microcracks in the WO group (P =0.051). On the
micro-CT images, apical microcracks were detected in 20 PT and 11 WO samples (P = 0.10). The.microcracks
were observed.in.the buccolingual direction.in.all WO.and.81%.of PT.samples..No vertical root fractures were
found.

The maximum RSS obtained during canal shaping was poorly correlated with the number of microcracks
found (R2 = 0.093).

Conclusions Based on these preliminary data, canal.shaping.appears.to.cause.apical.microcracks.regardless
of the type of rotary.instrument.motion.
Contrast-enhanced micro-CT was able to identify microcracks in roots.

International Endodontic Journal, 48, 1103-1111, 2015
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The Effect of Root Preparation Technique
and Instrumentation Length on the Development
of Apical Root Cracks
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Results

Table 1 summarizes the mean number of teeth with apical cracks and dentinal detachment as
well as the smallest and largest files used that produce a crack. The first crack produced in relation
to the file size is shown in Table 2 along with the total number of teeth affected

by cracks (17 teeth) and the cumulative total. Figure 1 depicts a representative image showing an
apical crack formed after using file #15.

Logistic regression analysis revealed a significant effect of working length on file size that
produced first crack (p = 0.036) and dentinal detachment (p = 0.002). In contrast, the root prepa-
ration technique had no significant effect on either file size that produced first crack

(p = 0.054) or dentinal detachment (p = 0.245). One-way analysis of variance showed no signifi-
cant effect of root canal preparation technique (p = 0.08) on the number of cracks present.
However, working length had a significant effect on the number of cracks

present (p =0.031).
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