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ABSTRACT

COMPARATIVE STUDY ON MORPHOLOGY OF CROSS-SECTION AND CYCLIC FATIGUE
TEST WITH DIFFERENT ROTARY NITI FILES AND HANDLING METHODS

Jae-Gwan Kim?, Kee-Yeon Kum?, Eui-Seong Kim**
'Department of Conservative Dentistry, Yonsei University, *Department of Conservative Dentistry,

*Dental Research Institute, Seoul National University

There are various factors affecting the fracture of NiTi rotary files. This study was performed to evaluate
the effect of cross sectional area, pecking motion and pecking distance on the cyclic fatigue fracture of dif-
ferent NiTi files. Five different NiTi files-Profile® (Maillefer, Ballaigue, Switzerland), ProTaper™ (Maillefer,
Ballaigue, Switzerland), K3* (SybronEndo, Orange, CA), Hero 642* (Micro-mega, Besancon, France), Hero
Shaper” (Micro-mega, Besancon, France)-were used. Each file was embedded in temporary resin, sectioned
horizontally and observed with scanning electron microscope. The ratio of cross-sectional area to the cir-
cumscribed circle was calculated. Special device was fabricated to simulate the cyclic fatigue fracture of
NiTi file in the curved canal,. On this device, NiTi files were rotated (300rpm) with different pecking dis-
tances (3 mm or 6 mn) and with different motions (static motion or dynamic pecking motion). Time until frac-
ture occurs was measured. The results demonstrated that cross-sectional area didn't have any effect on the
time of file fracture. Among the files, Profile® took the longest time to be fractured. Between the pecking
motions, dynamic motion took the longer time to be fractured than static motion. There was no significant
difference between the pecking distances with dynamic motion, however with static motion, the longer time
was taken at 3mm distance. In this study, we could suggest that dynamic pecking motion would lengthen
the time for NiTi file to be fractured from cyclic fatigue. (J Kor Acad Cons Dent 31(2):96-102, 2006)
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Table 1. NiTi rotary files used in this experiment
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Manufacturer size
Profile® Tulsa Dental Products, Tulsa, OK, USA #30/06
ProTaper® Maillefer, Ballaigues, Switzerland F3
K3® SybronEndo, California, USA #30/06
Hero 642° Micro-Mega, Besancon, France #30/06
Hero Shaper® Micro-Mega, Besangon, France #30/06
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Figure 1. Photograph and schematic diagram of device used in the experiment.
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Figure 3. Cross—sectional electronic microscopic pho-
tograph of Profile”.

Figure 4. Cross—sectional electronic microscopic pho-
tograph of ProTaper™.

Figure 5. Cross-sectional electronic microscopic pho-
tograph of K3,

Figure 7. Cross-sectional electronic microscopic pho-
tograph of Hero Shaper®.

Figure 6. Cross-sectional electronic microscopic pho-
tograph of Hero 642°.
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Table 2. Average fracture time and standard deviation(second)

. Profile® ProTaper™ K3® Hero 642 Hero Shaper®
Time (seonds)

Mean SD Mean SD Mean SD Mean SD Mean SD

3 mm Dynamic (3D) 352.8 148.6 239.0 142.1  309.0 57.5 233.1 748 2299 56.3

Static (39) 157.8 29.7 89.0 28.2 1054 11.6 105.2 18.3 86.9 17.7

6 mm Dynamic (6D) 393.0 53.9 68.0 16.9 271.0 449 252.3 228 200.6 31.5

Static (63) 152.5 31.0 30.0 10.3 66.7 24.2 93.4 9.7 105.6 18.5
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