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ORIGINAL ARTICLE

The Study of Fracture and Superficial Defects in Reciproc Rotary
Instruments After Use in Straight Root Canals

Duangdao Ploypradith* Sorasun Rungsiyanont** Kanokporn Sukyanan***

Abstract

Objective: To evaluate the fracture and superficial defects in R25 Reciproc files after root
canal instrumentation.

Material and methods: One hundred and twenty extracted mandibular molars with straight
root canals were used. A total of twenty Reciproc R25 rotary files were evaluated before and after
the instrumentation of two, four, six, eight, ten, and twelve root canals. The presence of fracture
and superficial defects were scored using a scanning electron microscopy at x25, x250, x1000
magnification. Descriptive statistical analysis, The Friedman test, and multiple comparison were
used to analyze the pair-wise difference after each use.

Results: Large craters on Reciproc could be detected after the first use of two root canals.
After preparing two and four canals, the superficial defect scores 2 accounted for forty-five and
sixty percent, respectively. The defects were more definite and clearly observed after the instrumen-
tation of six root canals with the superficial defect scores 2 and 3 accounting for ninety percent
of all files. In addition, all files showed superficial defect scores 2-4 after their use in eight canals.
Following statistical analysis, there was a statistically significant difference of the superficial defect
scores after each use (p < 0.01). After post-hoc test, there was no statistical significant difference
in superficial defect scores between the instrumentation of two and four root canals. However, there
was a statistically significant difference after preparing six root canals of Reciproc (p-value=0.0005)
when compared with the score before usage. Moreover, there were neither instrument fractures
nor plastic deformation.

Conclusion: From this study, there were superficial defects on Reciproc R25 after the

instrumentation of two straight canals. None of the defects led to instrument fracture.

Key words: Root canal instrumentation, Rotary instrument, Superficial defects, Instrument fracture
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Fig. 1 Images of Reciproc discarded before usage as determined by scanning electron microscope at

different magnifications.

a) No superficial defects at 25X magnification

b) Irregular edges on the instrument at 250X magnification (pointed arrow)

c) Irregular edges of the same area in b on the instrument at 1,000X magnification (pointed arrow)
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Table 2. Number and percentage of Reciproc, showing the fractures and superficial defects categorized by

the score (1-5) before and after instrumentation No.1 to No.6 (2, 4, 6, 8, 10 and 12 root canals).

Number of instruments N (%)
Score of the fractures
and After root canal instrumentation (root canals)
. Before
superficial defects usage
2 4 6 8 10 12
1 20(100) 11(55) 8(40) 2(10) 0 0 0
2 0 9(45) 12(60) 12(60) 8(40) 5(25) 3(15)
3 0 0 0 6(30) 9(45) 6(30) 4(20)
4 0 0 0 0 3(15) 9(55) 13(65)
5 0 0 0 0 0 0 0
20(100) 20(100) | 20(100) | 20(100) | 20(100) | 20(100) | 20(100)

31/77 2 insaviinisBwsaniiteunwsasiuivaen1sleon 4 aasesin u’fam’;aé’aﬂnﬁw?anﬁﬂﬁﬁtﬁnmauuuuﬁmnsm
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b) gnﬂsﬁmmﬁnm\?ﬁ'mﬁh (disruption of the cutting edges) fif1adze1e 1,000 %1

¢) sepuanluiialane (microcracks) finasee 1,000 1

Fig. 2 Images of Reciproc with superficial defects after instrumenting four root canals as determined by
scanning electron microscope.

a) Large craters at 250X magnification (pointed arrow)

b) Disruption of the cutting edges at 1,000X magnification (pointed arrow)

c) Microcracks at 1,000X magnification
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Fig. 3 Images of Reciproc with superficial defects after preparing twelve root canals as determined by
scanning electron microscope.

a) Large craters at 250X magnification

b) Disruption of the cutting edges at 250X magnification (pointed arrow)

c) Blunt edges at 1,000X magnification

d) Disruption of the cutting edges of the same area in b on the instrument at 1,000X magnification (pointed arrow)

e) Distinct metal microcracks at 1,000X magnification
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Fig. 4 Images of the plastic on Reciproc near the insert into the electric handpiece head.

a) Normal appearance before usage without autoclave

b) Deformed plastic after autoclave (pointed arrow)
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