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Abstract

This study aimed to compare the cyclic fatigue resistance of four single-file Nickel-Titanium systems in
both single curvature and double curvature canals. Fifty samples (N=50) of One Curve, Hyflex EDM, WaveOne Gold
Primary, and Reciproc Blue R25 instruments were tested. Simulated canals made of stainless steel with a single (60°
angle of curvature and 5 mm radius of curvature) or double curvature (coronal curve, 60° angle of curvature and 5 mm
radius of curvature; and apical curve, 70° angle of curvature and 2 mm radius of curvature) were used for testing.
Each file specimen was tested until fracture occurred and time of failure recorded. The fracture surface was examined

using a scanning electron microscope to investigate types of fracture. The data were statistically analyzed using Kruskal-
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Wallis Post hoc Dunn tests with 95 % confidence level. Results showed that Hyflex EDM had statistically highest fatigue

resistance in single curvature canal. One Curve had statistically lowest fatigue resistance in double curvature canal.

Keywords: Cyclic fatigue resistance, Simulated canal, Single Nickel-Titanium rotary file, Single curvature, Double curvature
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Table 1 Mean, standard deviations, median, and interquartile range of time to failure (second) and number of cyclic to failure (NCF)

in single curvature simulated canal
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Table 2 Mean, standard deviations, median, and interquartile range of time to failure (second) and number of cyclic to failure (NCF)

in double curvature simulated canals
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Figure 2 Box plot showing the number of cyclic to failure (NCF) of 4-typed Nickel-Titanium rotary files in single curvature (upper) and
double curvature simulated canals (lower)
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Figure 3 Scanning electron micrographs of fracture surface and longitudinal surface of One Curve (A-B), Hyflex EDM (C-D), WaveOne

Gold (E-F) and Reciproc Blue (G-H) in cyclic fatigue resistance test. The white arrows show crack initiation areas
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