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Experimental study on central location ability and clearance rate of three nickel-titanium instruments for root
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[Abstract] Objective Comparision of the central location ability and clearance rate of ProTaper retreatment, Feng-
du O-file and M3-RT three kinds of nickel-titanium instruments and hand stainless instruments K-file, H-file. Observe
the form of the root canal wall. To provide experimental basis and reference for the clinical application of nickel-titani-
um instruments for root canal retreatment. Methods 40 simulated resin blocks with the same specification were ran-

domly divided into four groups (n = 10). Each group was separately prepared with hand stainless instruments K-file and
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H-file (group A.), ProTaper retreatment (group B;), Fengdu O-file (group C,), and M3-RT (group D). Using scanner to ob-
tain the pre- and post-operative images and overlapping the images through Photoshop. Measuring the root canal inner
and outer wall resin removal with Image J, compared the central location ability of the four group. A total of 60 mandibu-
lar single canal premolars extracted due to orthodontics were collected. The teeth were randomly divided into four
groups (n = 15) after filling the root canal. Use hand stainless instruments K-file,H-file(group A,), ProTaper retreatment
(group B.), Fengdu O-file(group C,) , M3-RT(group D») to remove the filling materials. The roots were longitudinally sec-
tioned, and the image of the root surface was photographed under the 10 X magnification microscope. The software was
used to trace the area of the root canal wall and residual root filling, and the root filling clearance rate of each group was
calculated. Two teeth were randomly selected in each group and observed under scanning electron microscope. Re-
sults  Within 9 mm from the root tip hole, the central location ability of group Bi, Ci, D; was better than that of group
Ay(P < 0.05). At 4 mm from the root tip hole, group D; has the best central location ability(P < 0.05). There was no dif-
ference of the four instruments at a distance of 10 mm from the root tip hole (P > 0.05). There were various degree of
filling material remained in the root canal after the four groups of instruments for retreatment canal preparation. There
was no significant difference between group B, Cs, D,(P > 0.05), and both were higher than group AP < 0.05). Scan-
ning electron microscope observation results shown that the root canal wall prepared by group B, C,, D, was more
smooth and continuous than group A, and the residual filling material was less. Conclusion The central location abil-
ity of three kinds of nickel-titanium root canal retreatment instruments were significantly better than that of hand stain-
less instruments. ProTaper retreatment, Fengdu O-file and M3-RT three kinds of nickel-titanium root canal retreatment
instruments showed good performance, the central location ability of M3-RT was slightly better. Nickel-titanium root ca-

nal retreatment instruments are more efficient than traditional hand stainless instruments in removing root fillings and

the root canal wall after preparation is smoother and has good continuity.
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Computer software maps the area of the root canal wall and the
remaining root filling
Figure 1 ~ Schematic diagram of the root canal wall and

residual root filling
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a: hand stainless instruments (group A:); b: ProTaper retreat-
ment (group B,) ; c¢: Fengdu O-file (group C,); d: M3-RT
(group D))

Figure 2 Resin root canal superimposed pre- and post-

preparation images of the 4 groups
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Table 1  Central positioning capability of the four instruments n=10
Distance from measurement
Group A, Group B, Group C; Group D, F P

site to apical foramen (mm)

1 0.318 + 0.026" 0.152 + 0.039" 0.125 + 0.024" 0.056 + 0.041" 56.552 < 0.001

2 0.289 + 0.066* 0.116 + 0.130 0.172 + 0.102° 0.062 + 0.042" 17.467 *0.001

3 0.302 + 0.043" -0.106 + 0.015" 0.179 £ 0.026° 0.038 + 0.024" 183.607 < 0.001

4 -0.073 + 0.025° -0.073 £ 0.015° -0.069 £ 0.012° 0.046 + 0.032" 144.591 <0.001

5 0.021 £ 0.035" -0.036 + 0.007" -0.069 + 0.014° 0.052 + 0.012° 208.290 < 0.001

6 0.015 £ 0.021° -0.057 + 0.016" -0.072 + 0.016" 0.155 + 0.044° 107.169 < 0.001

7 0.299 + 0.042° -0.130 + 0.037" 0.058 + 0.028° 0.038 + 0.018° 34.088 < 0.001

8 0.071 + 0.036* -0.041 £ 0.017" -0.045 + 0.039" -0.053 + 0.029" 11.343 *0.01

9 0.132 + 0.044" -0.037 + 0.048" -0.062 + 0.027" 0.054 £ 0.014° 29.962 < 0.001

10 0.051 £ 0.042 0.049 £ 0.049 -0.044 £ 0.008 0.045 £ 0.006 1.410 0.276

group A;: hand stainless instruments; group Bi: ProTaper retreatment; group Ci: Fengdu O-file; group Di: M3-RT

* indicates uneven variance; the same letter means that the difference between different groups is not statistically significant; values with different super-

scripted letters are significantly different
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Group C, Group D,

group Au: the root canal wall prepared with hand stainless instruments ; group B, : the root canal wall prepared with ProTaper

retreatment ; group C;: the root canal wall prepared with Fengdu O-file ; group Da: the root canal wall prepared with M3-RT; the

root canal wall after the preparation of instruments in groups B,, Co, and D, was smoother and continuous compared with that

in group A, and there was less residual fine filling debris: in each group, a small amount of filler can be seen entering the den-

Figure 3  Scanning electron microscope pictures of the root canal wall after preparation of 4 instruments
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