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ABSTRACT Objective: To analyze the influencing factors of of sc nickel-titanium instruments separation. Methods: The cases
undergoing root canal therapy in the hospital were collected between January 2020 and April 2022. According to the research purpose
and content, the general questionnaires were designed to collect clinical data. The root canal curvature was measured by Schneider
method. The nickel-titanium instruments were scanned by scanning electron microscope. Results: In the 10,047 cases (22,306 root
canals), there were 236 cases (247 nickel-titanium instruments) with instruments separation, and the separation rate was 2.35%. Among
them, there were 205 cases with nickel-titanium instruments separation in molars, and the separation rate was 4.29%. there were 106 cases
with nickel-titanium instrument separation in mandible, and the separation rate was 1.83%. There were 130 cases with nickel-titanium
instrument separation in the maxilla, and the separation rate was 3.06%. The differences were statistically significant (x>=77.128, P<0.001).
The separation rate of nickel-titanium instruments in mild bending group, moderate bending group, severe bending group and extremely
severe bending group were 0.32%, 1.04%, 3.46% and 5.82%, respectively. With the increase of root canal curvature, separation rate of
nickel-titanium instruments was significantly increased (z=291.883, P<0.001). Conclusion: The separation rate of sc nickel-titanium
instruments is 2.35%. In root canal preparation of mandibular molar, the incidence of instrument separation is the highest. The curvature
of root canals had certain effects on the occurrence of instruments separation.
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Table 1 The separation rate of sc Ni-T1 instruments in different tooth positions (n, %)

Anterior teeth Premolars Molar teeth
Tooth position Total
Maxilla Mandible Maxilla Mandible Maxilla Mandible
Number of separation cases 5 3 22 1 79 126 236
Total number of teeth 1904 731 1588 1041 2307 2476 100047
Separation rate 0.26 0.41 1.39 0.10 3.42 5.09 2.35
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Table 2 Comparison of separation rates with different degrees of bending (n, %)

Extremely severe bending

Degree of curvature Mild bending group Moderate bending group Severe bending group
group
The number of dissociated
36 121 17
root canals
Total root canal number 11386 7189 3439 292
Separation rate 0.32 1.04 3.46 5.82

Note: mild bending group vs moderate bending group, ¥=38.690, P<0.001; mild bending group vs severe bending group, x’=249.145, P<0.001;
mild bending group vs extremely severe bending group, x*=142.686, P<0.001; moderate bending group vs severe bending group, 4’=75.364, P<0.001;

moderate bending group, vs extremely severe bending group, x*=36.684, P<0.001; severe bending group, vs extremely severe bending group, x*=3.898,

P=0.04.
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