
ABSTRACT 

With increasing 
reports of aberrant canal morphology, the clinician needs to be aware of varied anatomy in teeth. 
The purpose of this article is to report the successful endodontic treatment of two such clinical cases of 
mandibular first molar with three mesial canals in which all the three canals had independent 
foramina.
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Root anatomy is highly complex and unpredictable. The knowledge of normal anatomy and its 
frequent variation can greatly enhance the success rate of endodontic practice. 

Introduction: 

The main objective of root canal therapy is thorough 

shaping and cleaning of all pulp spaces and its 

complete obturation with an inert filling material. 

Knowledge of the most common anatomical 

characteristics and their possible variations is 

fundamental because non treatment of even one 

canal can lead to endodontic failure. The presence of 

an untreated canal may be a reason for failure. A 

canal may be left untreated because the dentist fails 

to recognize its presence. It is humbling to be aware 

of the complexity of the spaces we are expected to 
[1]access, shape, clean and fill.

Since, the mandibular first molar is one of the most 

frequently endodontically treated tooth , it is 

imperative to have a thorough knowledge of root 

canal anatomy in order to improve the treatment 

outcome. Mandibular first molar normally has two 

roots, one mesial and one distal, and their usual 

canal distribution is two in the mesial root and one 

or two in the distal root.  The literature cites the 

anatomic variations and abnormalities associated 

with lower first mandibular molars; variations in 

canals include C-shaped canals, five canals, six 

canals, and seven canals. Variations in roots like 

three rooted mandibular molars have also been 
[2–7]reported .

Among the fewer case reports of aberrant canal 

morphology in mandibular first molar, the 

occurrence of middle mesial canal is (1–15%); this 

canal is also called “intermediary mesial canal” or 

“medial mesial canal” since it is situated centrally 
[7-12]between the main buccal and lingual root canals . 

The diameter of these middle mesial canals is 
[8]smaller than other two  and is age related due to 

[4]dentinal apposition . The mesial canal is called 

independent when a distinct coronal orifice and 

apical foramen were observed or confluent when 

converging to one of the other two main canals and 
[3]terminating at a common foramen .

It is of utmost importance that clinicians use all the 

armamentaria to locate and treat the entire root 

canal system and disto-oblique; this technique often 
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reveals and clarifies the three dimensional 

morphology of the tooth. The use of the magnifying 

loupes, dental operating microscope, and adjunctive 

diagnostic aids like cone beam CT and so forth can 
[14, 15]also be used .

This paper reviews the endodontic management of 

two such cases, of a mandibular first molar with 

three independent mesial canals and with three 

different apical foramen in the mesial root which 

were identified with the help of a dental operating 

microscope.

A 20 year old male patient was referred to the 

Department of Conservative Dentistry and 

Endodontics , AMC  Dental College & Hospital, 

Ahmedabad , with a chief complaint of pain in his 

lower right back teeth region. His medical history 

was non contributory. The tooth was tender on 

vertical percussion with a large carious lesion. 

Clinical examination revealed a large carious lesion 

in relation to right mandibular molar tooth no. 46. 

Clinical and radiographic findings led to a diagnosis 

of chronic irreversible pulpitis with apical 

periodontitis in tooth no. 46 necessitating 

endodontic treatment. A preoperative radiograph of 

the concerned tooth is shown (Fig 1a) The right 

inferior alveolar nerve was anesthetized using 2% 

Lignocaine with 1 : 80,000 adrenaline (Lignox, 

Indoco Remedies Ltd, India). After administering 

anesthesia, an adequate access cavity preparation 

was done. Investigation of the root canal system was 

initially performed with the aid of an endodontic 

explorer, and the canals were explored with a no.10 

K-file (Mani, Inc; Tochigi, Japan), two canals mesially 

and single canal distally were located initially. In 

order to enhance the visualisation, we observed the 

pulp chamber with the aid of a dental operating 

microscope (Seiler dental operating microscope, 

USA). Examining the fissure connecting the two 

mesial canals carefully, the tip of a # 10 file could be 

inserted into an orifice located in the middle of the 

two mesial canals. Multiple working length 

radiographs were taken at different angulations 

with one file placed in each of the 3 mesial and single 

Case Report

Case 1

distal orifice to confirm the independent presence 

of 4 distinct canals (Fig 1b). Individual canal 

instrumentation was performed with step back 

canal preparation technique with master apical file 

size # 30 in all mesial canals and master apical files 

size # 35 in the distal canal. Copious chemical 

irrigation was performed with 2.5% sodium 

hypochlorite solution and EDTA (Glyde, Maillefer, 

Dentsply, Ballaigues, Switzerland). The root canals 

were dried with paper points (Maillefer, Dentsply, 

Ballaigues, Switzerland), and the pulp chamber was 

again under the dental operating microscope.(Fig 

1c). Obturation was performed after two weeks 

with intermediate calcium hydroxide intracanal 

medicament dressing. Obturation was performed 

after taking a master cone check radiograph (Fig 1d) 

with resin sealer AH plus (Dentsply, DeTrey 

Konstanz, Germany) and cold laterally condensed 

with gutta-percha (Mailllefer, Dentsply, Tulsa, OK) 

and sealed with IRM cement. Postobturation 

radiograph was taken to confirm the completeness 

and the extension of the root filling (Fig 1e), which 

revealed three distinct orifices with three separate 

apical terminations of mesial canals with thin 

dentinal separation between three canals till apical 

third. With regard to Pomeranz's classification this 

case is classified as independent middle mesial 

canal and according to Vertucci's classification it is 

classified as Type VIII root canal morphology.

Case 2 : 

A 26-year-old female patient reported with 

spontaneous pain in lower right back tooth 

indicative of chronic irreversible pulpitis no. 46 (Fig 

2a). After anesthesia and rubber dam placement, 

access cavity was prepared and the coronal pulp 

tissue was removed. Totally 5 distinct orifices-3 

located mesially (mesiobuccal, middle mesial and 

mesiolingual) and 2 distally (distobuccal and 

distolingual) (Fig 2b). The canals were explored 

with no. 10 K-file (Mani, Inc; Tochigi, Japan). The 

working length radiograph confirmed the presence 

of 5 distinct orifices and 5 apical terminations (Fig 

2c). Chemomechanical preparation  was performed 

using a crown down preparation with Protaper 

nickel-titanium rotary instruments (Maillefer, 

Dentsply, Ballaigues, Switzerland) with intermittent 
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copious irrigation with 2.5% sodium hypochlorite 

and the root canals were obturated after taking a 

master cone check radiograph (Fig 2d)with cold, 

laterally condensed gutta-percha (Maillefer, 

Dentsply, Ballaigues, Switzerland), and resin sealer 

(AH plus sealer-Maillefer, Dentsply, Ballaigues, 

Switzerland). Postobturation radiograph (Fig 2e) 

revealed the presence of three separate orifices and 

three distinct canals till the apical terminus again 

classified as Vertucci's type VIII.

radiographs have limitations in assessing the 

number of canals radiographs taken from at least 

two different horizontal angles along with careful 

interpretation, which will aid in the detection of 
[18].extra canals 

 Without doubt, a proper access cavity preparation 

is of central importance in localizing the orifices of 

the root canals, examination of the pulp chamber 

floor with a sharp explorer, troughing of grooves 

with ultrasonic tips, staining the chamber floor with 

1% methylene blue dye, and performing the sodium 

hypochlorite “champagne bubble” test, fibrooptic 

transillumination, and visualizing canal bleeding 

points are important aids in locating root canal 

orifices

In most of the cases, middle mesial canal is hidden 

by a dentinal projection in the mesial aspect of pulp 

chamber walls, and this dentinal growth is usually 

located between the two main canals (mesiobuccal-

mesiolingual). 

Dental operating microscope is one of the most 

promising magnification system used in dentistry 
[19]. In this paper, the first two cases were managed 

endodontically using dental operating microscope. 

The use of dental operating microscope provides 

enhanced lighting and visibility and identifies 

subtle color changes, better understanding of floor 

map, fine instrumentation, coaxial illumination, and 

magnification. In the present paper, the middle 

mesial canal was present at an equidistance 

between the two mesial canals (mesiobuccal and 
[20]mesiolingual) . The present paper necessitates for 

thorough investigation of root canal anatomy during 

treatment to clean and shape it more efficiently as 

Discussion

failure to recognise the anatomy of a root canal 

system and developmental anomalies might lead to 

inadequate debridement of the root canal system 

and thus contribute to unfavourable endodontic 

treatment outcome and the subsequent need for 

retreatment or surgical intervention

Successful and predictable endodontic treatment 

requires thorough knowledge of root canal anatomy. 

This case report provides us the evidence that 

mesial roots in mandibular first molars can contain 

three canals which demonstrates a rare anatomical 

configuration and supplements previous reports of 

the existence of such configurations in mandibular 

first molars. Information on root canal anatomy 

come from radiographs is valuable and should 

always be integrated with a careful clinical 

examination, preferably under magnification for the 

better and successful endodontic treatment

Conclusion

Fig 1a : Initial 
preoperative radiograph

fig 1b microscopic view of the 
pulp chamber  showing the 
middle mesial canal orifice

Fig 1c working length 
radiograph

fig 1d master cone check 
radiograph

Fig 1e : final postobturation radiograph
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Fig 2c working length 
radiograph

fig 2d master cone check 
radiograph

Fig 2a initial pre 
operative radiograph

fig 2b microscopic view of the 
pulp chamber  showing the 
middle mesial canal orifice 

Fig 2e final post obturation radiograph
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