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ABSTRACT: For a successful root canal treatment meticulous cleaning, shaping and filling of the root canal 

system three dimensionally are primary requisites. It’s proved beyond doubt that root canal system is highly 

complex, intricate and variable. The knowledge and attention to typical and atypical anatomy can be a critical 

factor in determining the success of endodontic therapy. The roots and canals of mandibular permanent first 

molars have several typical anatomical features, as well as a great number of anomalies. Therefore every effort 

must be made to identify and diagnose the variations. This article presents the case reports of endodontic 

management of mandibular first molars with middle mesial canals.   
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I. INTRODUCTION 
The main objective of root canal treatment is the thorough mechanical and chemical cleansing of the 

entire pulp space followed by complete obturation with inert filling material [1].
 
Teeth with unusual canal 

morphologies are probably more prone to treatment failures due to insufficient knowledge of canal anatomy and 

aberrations associated with it.  

Among the most frequent types of teeth treated by root canal therapy, mandibular first molars are the 

most prominent statistically in comparison to other types of teeth.[2,3] Various studies have shown that 

mandibular first molars are one of the teeth with complex root canal anatomy. This tooth presents high 

incidence of additional canals, intercanals, anastomosis and isthmus, mainly in the apical 5mm, which present 

challenge to accomplish the basic objectives of the root canal treatment which may lead to endodontic failures. 

Therefore, it is imperative that aberrant anatomy is identified before and during root canal treatment of such 

teeth.[4] Traditionally, mandibular molars are described as 2 rooted teeth with 2 canals in the mesial root and 1 

or 2 canals in the distal root.[5] Vertucci and Williams first reported the presence of a middle mesial canal in a 

mandibular molar.[6] The reported prevalence of the MM canal in mandibular molars varies among studies 

using plastic casts [4], clearing [7], use of a file under magnification [8], scanning electron microscopy [9] and 

micro–computed tomographic (mCT) imaging [10]. 

With the advent of magnification, the astute clinician must be aware of literature reports that state that 

the mandibular first molar has a 1-15 % chance of a fifth canal.[11]In a clinical evaluation of 100 mandibular 

molars, Pomeranz et al [12] found that 12 molars had middle mesial canals in their mesial roots and classified 

them into three morphologic categories as follows: fin, confluent, and independent. According to their 

classification, an independent canal implies the canal originated as a separate orifice and terminated as a 

separate foramen, and only two cases were identified as independent. Goel et al [13] reported mandibular first 

molars had MM canals in 15.0% of specimens. Among these MM canals, only 6.7% of MM canals were 

independent. Fabra – Campos et al studied 145 teeth in vivo and reported 2.1% cases of middle mesial canal and 

0.6% of middle distal canal.[14] 

With increasing reports of aberrant canal morphology along with technically improved clinical 

environment, the clinician needs to be aware of this varied anatomy. Through this article, here we are presenting 

the successful endodontic management of mandibular molars with three mesial canals. 
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II. CASE I 

A 22 year old male patient, reported to Department of Conservative dentistry and Endodontics, with the 

chief complaint of pain in the lower right back region of the jaw since past 1 month. On further questioning the 

patient revealed that the pain was dull aching and intermittent in nature. The pain aggravated during mastication 

after which it lingered for about 2-5 minutes. The past medical and dental history of the patient was non 

contributory. On clinical examination of area of chief complaint showed deep occlusal carious lesion was 

present with lower right first molar. Radiograph showed a large occlusal carious lesion with 1
st
 molar.[“Fig, 1”] 

Two canals in the mesial root and one canal in the distal root were appreciated from the pre-operative 

radiograph. Diagnosis of chronic irreversible pulpitis was established root canal treatment was planned. 

Local anaesthesia was induced using 1.8 ml 2% lidocaine with 1: 200,000 epinephrine (Xylocaine, 

AstraZeneca Pharma India Ltd, Bangalore, India). Rubber dam was placed and a conventional endodontic 

access opening was established with an Endo Access Bur (Dentsply Tulsa, Tulsa, OK). On examining the pulpal 

floor, a small orifice was noted in between the MB and ML canal orifices and a canal orifice seen 

distally[“Fig.2”]. All canals were negotiated till full length. Working lengths were estimated by using an 

electronic apex locator (iPEX II, NSK) and then confirmed with a radiograph. All canals were cleaned and 

shaped with protaper rotary instruments (Dentsply-Maillefer, Switzerland) copious irrigation with 3% sodium 

hypochlorite. After preparation, the root canals were inserted with gutta-percha cones (Diadent, Seoul, Korea) to 

reconfirm working lengths[“Fig. 3”]. An angled radiograph showed three separate gutta percha cones till full 

working length.[“Fig. 4”] The patient experienced no post-treatment pain or discomfort and post endodontic 

restoration was done subsequently. 

 

III. CASE II 
A 24 years female patient came to the Dept of Conservative Dentistry & Endodontics with the chief 

complaint of pain in lower left back region of jaw since 15days. Patient gave a history of night pain in the given 

region since 2 days. On clinical examination deep carious lesion was seen with 35, 36 and 37, and pain on 

percussion was found with 36.  Electric pulp test gave no response with 36. Radiographic Examination showed 

mesio-disto-occlusal undermining radiolucency  with pulpal involvement and periodontal space widening in 

relation to the distal root of 36[“Fig.5”].  Also large coronal radiolucency with 35 & 37. Diagnosis of pulp 

necrosis with acute apical periodontitis  was made with mandibular first molar and endodontic treatment was 

discussed with patient and scheduled. 

After profound anaesthesia and rubber dam application, standard endodontic access was made. By 

exploring the fissure located on the lingual aspect of the ML canal orifice with a sharp endodontic explorer, a 

„„stick‟‟ was encountered. Access cavity was then examined under dental operating microscope (OPMI, Carl 

Zeiss, Germany) for better magnification. A third canal orifice was found between MB and ML canal 

orifices.[“Fig.6”] Further it was decided to take a CBCT scan for the same tooth. Evaluation of CBCT images 

showed three different canal orifices in the mesial root at cervical level while at apical third only two canal 

orifices were visible.[“Fig. 7 & 8”] Clinically when middle mesial canal negotiated with No. 10 k file, it was 

merged into mesio-lingual canal just below the middle third of the root. Standard procedure as mentioned above 

was followed to complete the root canal treatment.[“Fig.9,10 &11”] 

 

IV. FIGURES 
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V. DISCUSSION 
Failure of root canal treatment is related to the presence of bacterial biofilm in the root canal system 

[15]. A missed canal or an unclean root canal system can be a cause for treatment failure. Among the anatomic 

variances, multiple canals in the mesial root of mandibular molars have been reported in the literature as having 

an incidence of 2.07% up to 13.3% of the examined cases [13,14]. Although many authors have agreed on the 

presence of three foramina in the mesial root, only a few have reported the presence of three independent canals, 

which presents itself as a rare anatomic variant [16]. This additional canal may be independent with a separate 

foramen or the additional canal may have a separate foramen and join apically with either the mesiobuccal or 

the mesiolingual canal.[13,17] 

The detection of additional root canals requires a careful clinical and radiographic inspection. 

Diagnostic tools such as multiple radiographs, careful examination of the pulpal floor with a sharp explorer, and 

better visualization using an operating microscope are all important aids in the detection of additional root 

canals. Recently, various attempts have been made to use CT imaging for the confirmatory diagnosis of 

morphologic aberrations in the endodontic field.  

In the first case, independent middle mesial canal was found , which considered as a rare finding. On 

the other hand, in second case middle mesial was merging with the mesio-lingual canal. Dental operating 

microscope and CBCT were used in the second case which was proved useful. 

 

VI. CONCLUSION 
Treating additional aberrant canals can be challenging, but the inability to find root canals may cause 

failures. The evaluation of CBCT images can result in better understanding of root canal anatomy, which 

enables the clinician to investigate the root canal system and to clean, shape, and obturate it more efficiently. 
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