
ABSTRACT 

The concept of the root canal system, which describes a variable morphology of the multiple root canals has 
been established as the prevailing state in the mandibular molars. The success of root canal therapy 
depends on the locations of all the canals, thorough debridement and proper sealing of the root canal.The 
aim of this case report was to describe the unusual root canal anatomy that was detected in the mandibular 
first molar during the routine endodontic treatment. The clinical and the radiographs examinations allowed 
the detection of the middle mesial root canal between the mesiobuccal and the mesiolingual root canals. 
This report highlights the importance of such examinations and the need to find and treat the additional 
canals, to achieve a better successful endodontic treatment outcome. 
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Introduction 

The successful endodontic treatment involves an 
accurate diagnosis, a good understanding of the 
biological principles and excellent execution of the 
treatment. The main objective of root canal 
treatment is the thorough mechanical and chemical 
cleansing of the entire pulp space followed by 

[1]
complete obturation with inert filling material.  
The clinician should be aware of the internal 
morphology of permanent teeth and the possible 

 [2]
variations which may be encountered .Therefore, 
it is imperative that aberrant canal is identified 
before and during root canal treatment of such 

[3]teeth. Since 1974 when Vertucci and Williams  first 
reported the presence of a middle mesial (MM) 
canal in a mandibular molar, there have been 
multiple case reports of aberrant canal morphology 
[4-8]. One of the main reasons for the failure of root 
canal treatment is the inadequate removal of pulp 
tissue and microorganisms from the root canal 

[9]system . Few clinical reports have been described 
more than two canals in the lower mandibular 
molar (1-15%), this canal is also called as 

“intermediary mesial canal” or “medial mesial 
canal” since this canal is situated centrally between 

[10]the buccal &  lingual root canals . The diameter of 
these middle mesial canals is smaller than other two 
[11,12] [13]

 and is age related due to dentinal apposition . 
This case report has described the endodontic 
therapy of permanent mandibular first molar with 3 
canals in the mesial root.

Case Report

A 42-yr-old Asian male patient presented to the 
department of conservative dentistry and 
endodontics, Pacific dental college and hospital, 
Udaipur, Rajasthan, India, with a history of severe 
pain for 2 days. The pain kept him awake at night and 
was radiating up the side of his face. The clinical 
examination revealed a carious lesion on tooth 46. 
The tooth was very sensitive to percussion and was 
nonresponsive to Endo Ice (Hygienic Corp., Akron, 
Ohio). A radiograph showed a deep, carious lesion 
approximating the pulp. A diagnosis of necrotic pulp 
with acute apical periodontitis was made. 
Emergency treatment involved instrumentation of 
three canals, and placement of calcium hydroxide 
was performed. The tooth was sealed with a cotton 
pellet and temporary material.

Two weeks later, the patient returned for 
completion of endodontic therapy. After removal of 
the temporary restoration, the mesial and distal 
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canals were re-examined. It was determined that 
there was a single canal in the distal and a possible 
extra canal in the mesial. A gutta-percha cone fit 
radiograph was made for further confirmation of 
the middle mesial canal. Clinical photograph 
showing four canals that is mesiolingual (ML), 
middle mesial (MM), and mesiobuccal (MB) canals 
and distal (D) canal (Fig 1). 

Working length of 46 was taken and confirmed the 
presence of 4 distinct orifices using periapical 
radiograph (Fig 2). 

Chemomechanical preparation was performed 
using stepback technique and mastercone 
periapical radiograph taken (Fig 3). 

The root canals were obturated with cold, laterally 
condensed gutta-percha (Maillefer, Dentsply, 

Ballaigues, Switzerland) and resin sealer (AH plus 
sealer (Maillefer, Dentsply, Ballaigues, Switzerland). 
Post obturation radiograph (Fig 4) revealed the 
presence of confluent middle mesial canal 
originated as a separate orifice but joined in the 
apical third of the mesiobuccal canal. The patient 
experienced no postoperative sequelae and was 
referred for appropriate coronal restoration. 

Discussion

Successful endodontic therapies depend on many 
factors, the most important step being sound 
background knowledge of the internal anatomy of 
the teeth. Several reports have described the 
presence of aberrant canals in the mandibular first 
molar that includes the presence of three canals in 
the mesial root. The third mesial canal is defined as 
being independent when a distinct coronal orifice 
and apical foramen are observed, or as confluent 
when converging into one of the other two main 
canals and terminating at a common apical foramen. 
Many authors have agreed on the presence of three 
foramina in the mesial root, but only a few reported 
the presence of three independent canals, which 
presents itself as a rare anatomical variant. In a 
study of 760 mandibular molars, Fabra et al. found 
that 20 molars (2.6%) had three canals in the mesial 
root. In 13 (1.7%) of those, the third canal joined the 
mesiobuccal canal in the apical third of the root and 
in six (1.6%) molars, the canals converged with the 
mesiolingual canal, also in the apical third. The third 
canal ended as an independent canal in only one 

[14]
tooth (0.13%) according to Goel et al .

According to Pomeranz, the mesial canal is called as 
independent when a distinct coronal orifice and 
apical foramen was observed (or) as confluent when 
it converges to one of the other two main canals & 

[15]terminates at a common foramen .
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Figure 2 Working length determination in relation 

to 46 & confirmed using periapical radiograph

Figure 1 Clinical photograph showing four canals.

Figure 3 Mastercone of 46 & confirmed using 
periapical radiograph

Figure 4 Periapical radiograph after obturation.
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Failure to recognize the anatomy of a root canal 
system & developmental anomalies might lead to 
inadequate debridement of the root canal system 
and leads to unfavourable endodontic treatment 
outcome & the subsequent need for retreatment or 

[16]surgical intervention .

E n d o d o n t i c  s u c c e s s  i n  t e e t h  w i t h  t h e  
aforementioned number of canals requires a careful 
clinical and radiographic inspection. Diagnostic 
measures such as multiple,  preoperative 
radiographs, digital radiography, coronal flaring, 
examination of the pulp chamber floor with a sharp 
explorer, troughing of the grooves with ultrasonic 
tips, staining the chamber floor with 1% methylene 
blue dye, performing the sodium hypochlorite 
“champagne bubble test,” and visualizing canal 
bleeding points are all important aids in locating 
root canal orifices.

A DG 16 endodontic explorer used as a pathfinder 
determines the angle at which the canals depart 
from the main chamber. The search for an extra 
orifice is also aided by the use of magnifying loupes 
and fiber-optic transillumination to locate the 
developmental line between the mesiobuccal and 
mesiolingual orifices.

Interpretation and appraisal based on a 2D 
radiograph may alert the clinician to the presence of 
aberrant anatomy but would not be able to present 
the variable morphological structure of root canals 
and their interrelations. The use of computerized 

[17]tomography imaging  enabled a significant 
increase in canal detection as compared to 
convention radiography. Gopikrishna et al used 
spiral  computerized tomography for the 
confirmatory diagnosis of a morphological 

[18]
aberration in the maxillary first molar.  The 
introduction of operating microscope has 
revolutionized the practice of endodontics as it 
provided enhanced lighting & visibility :subtle color 
changes, better understanding of floor map, fine 
instrumentation,  co-axial  i l lumination & 
magnification for conventional endodontics is more 
efficiently as described by Prashant et al. in the 

[19]location for extra canal in maxillary molar . 

The variations in the mesial root of mandibular first 
molars can be identified through very careful 
observation of angled radiographs. Prevention of 

missed anatomy starts with good pre-operative 
radiographs, even though radiographs have 
limitations in assessing, the number of canals 
radiographs taken from at least two different 
horizontal angles along with careful interpretation 

[20,21]will aid in the detection of extra canals. 

Conclusion

The variation in root or root canal morphology 
especially in multirooted teeth may be challenging 
but the inability to find and properly treat root 
canals may cause failures. Although the incidence of 
root and canal variations is rare, every effort should 
be made to find and treat all canals for successful 
clinical results. The concept of two canals in the 
mesial root of the mandibular first molar should not 
be considered as a rule but clinicians always should 
search for additional canals whenever they prepare 
root canal therapy.

Clinical significance: The concept of two canals in 
the mesial root of the mandibular first molar should 
not be considered as a rule but clinicians always 
should search for additional canals whenever they 
prepare root canal therapy.
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