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Evaluation of the success rate about detecting the middle mesial canal of mandibular first permanent molars by
stratification in vitro
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Abstract: Objective To investigate the success rate of middle mesial canal (MMC) in extracted mandibular first permanent molars by

A total of 60 mandibular

first permanent molars extracted recently were collected,and the MMC of the mandibular first permanent molar was explored with three-stage

the three-stage stratification in vitro, and to analyze their anatomical and morphological characteristics. Methods

stratification by an endodontic explorer under direct vision, microscope-assissted exploration, and the microscope-assisted ultrasound
troughing. The teeth without MMC after three stages were reconfirmed by the canal staining and clearing technique, which was taken as the
criterion to evaluate the success rate of the exploration of the three stages. The morphological classification of MMC and its distribution in each
age group were analyzed. Results The discovery rate of MMC in the isolated teeth at each stage of stratification was 5.3% (3 teeth) ,8.8%
(5 teeth) ,and 21.1% (12 teeth) ; the canal staining and clearing technique confirmed that the MMC in 1 isolated tooth was missed. The

success rates of MMC exploration at the three stages in vitro were 23. 1% ,38. 5% and 92. 3% , respectively. There was no statistically

significant difference in the discovery rate of MMC between the first and second stages (P >0.05) ,there was statistically significant difference
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between the third stage and the first two stages (P <0.05). The confluent type (3-2 type,3-1 type) was the most common type among the

root canal anatomy classification; the age group of 21 to 40 years old had the highest incidence of MMC(33.3% ). Conclusion The three-

stage stratification in vitro can effectively improve the discovery rate of MMC in the mandibular first permanent molars, and the microscope-

assisted ultrasound troughing has a significantly higher success rate of MMC exploration. The anatomical morphology of MMC is relatively com-

plicated ,and it has close connection with the mesial main root canal. The discovery rate of MMC gradually decreases with the increase of age.

Keywords : middle mesial canal ;micro-ultrasoound technique ;mandibular first permanent molars ;root canal exploration; canal staining

and clearing technique
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