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Abstract 
The mesiobuccal root of the upper molars usually presents anatomical complexities that limit the correct 

cleaning and shaping. This results in treatments with a high incidence of failure, which is why knowledge 

of the internal anatomy is essential.  

The presence of three main canals in the mesiobuccal root of maxillary molars is infrequent, which can 

make root canal treatment difficult. A clinical case of a maxillary left first molar with three mesiobuccal 

canals is presented here. 
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1. Introduction 

The maxillary first molars have been widely studied as they often represent a challenge due to 

their complex internal anatomy, especially in the mesiobuccal root which generally presents a 

second main canal (MB2) which is usually omitted by clinicians and gives way to a incorrect 

cleaning of the root canal system [7, 8]. Recent studies of the internal morphology of upper 

molars using microcomputed tomography have shown the presence of fine anatomical 

structures such as intracanal communications, isthmuses, ramifications, and in low incidence 

the presence of a third main canal (MB3). (MB3) [1]. (Fig.1)  

 

Clinical case  

A 32-year-old male patient comes asymptomatic to the Endodontics clinic of the Autonomous 

University of Coahuila, Torreón, referring dental intervention with a month of evolution due to 

intense pain, which is why an emergency treatment was performed. in a private clinic where 

there was no Endodontics service. Clinical and radiographic inspection revealed an upper left 

first molar with good dental structure and the presence of a provisional restoration (Provisit ®) 

that invaded the pulp chamber (Fig. 2). 

Based on the classification of pulpal and periapical pathology of the American Association of 

Endodontics (AAE), the diagnosis is suggested as "previously started" [6] and it is considered to 

have a good prognosis to return the tooth to its function. 

Using an optical microscope, the rectification of access to the pulp chambe and location of two 

main canals is performed, where an isthmus is observed on the floor of the pulp chamber 

between the first main mesiobuccal canal (MB1) and MB2. (Fig. 3)  

Selective attrition is performed using ultrasound (tip E7D) finding a third main canal which is 

between MB1 and MB2 (Fig. 4).  

The initial patency of the canals was carried out with #10 K files, obtaining the working length 

with the help of the Propex Pixi ® apical locator, observing the trajectory of the buccal canals 

on the radiograph, which presented pronounced curvatures (Fig. 5). The buccal roots were 

instrumented with TruNatomy ® (Prime) files (Fig. 6), which offer high resistance to cyclic 

fatigue and torsion, in addition to being conservative in the wear of the cervical third [9, 10]. 
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The palatal root, being broader, was instrumented with 

WaveOne Gold ® (medium) and irrigated with 5.25% sodium 

hypochlorite (NaOCl); The filling was carried out with the 

hydraulic condensation technique using TruNatomy Conform 

Fit ® gutta-percha, Bio-C Sealer ® bioceramic cement and 

reconstructed with ParaCore ® (Fig. 7, 8). 

 

 
 

Fig 1: Results obtained in the study by Ordinola Zapata et al. of the analysis of the root canals of 16 MB roots of upper first and second molars 

that present MB3 canal [1]. 
 

 
 

Fig 2: Initial X-ray. 

 

 
 

Fig 3: Access rectification, location of duct MB1 and MB2. A small 

isthmus is observed between the 2 ducts with the help of an optical 

microscope. 

 

 
 

Fig 4: Presence of 3 main canals in the mesiobuccal root. 

 

 
 

Fig 5: Radiographic conductometrics. Path of dilacerated ducts. 
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Fig 6: TruNatomy System 

 

 
 

Fig 7: Root canal filling with Bio-C Sealer and TruNatomy Conform 

Fit gutta-percha. 

 

 
 

Fig 8: Final X-ray. 
 

Discussion 

The main cause of endodontic failure in upper first molars is 

attributed to the lack of location of additional canals, which is 

associated with the presence of apical periodontitis [4]. The 

incidence of two mesiobuccal canals in maxillary molars 

ranges from 48.0% to 97.6% between regions, with a 

worldwide prevalence of 73.8% ]2].The use of diagnostic aids 

such as cone beam computed tomography (CBCT) and 

technological equipment such as microscope and ultrasound 

have helped to greatly increase the location of canals [8]. It has 

been reported that the prevalence of a MB3 canal is between 

0.1% and 11.3% and its surrounding dentin thickness is less 

compared to that of MB1 and MB2, having an average 

distance of 1cm from the canal to the furcation. , which means 

that shaping must be done with conservative instruments.(1) (3) 

Recent studies using micro-CT demonstrate the high 

variability of root configuration of the MB root; The presence 

of independent orifices in the floor of the pulp chamber and 

the confluent anatomy of the MB3 canal are common 

anatomical features [5]. 

 

Conclusions 

 Knowledge of anatomical variations in the root canal 

plays an important role in the outcome of endodontic 

treatment. 

 The cleaning, shaping and filling of all the root canals 

increases the success of the endodontic treatment, 

preventing later periapical pathologies. 

 The use of magnification, ultrasound and the choice of 

suitable shaping systems have a considerable influence 

on root canal treatment. 
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