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Introduction
A  t h o r o u g h  k n o w l e d g e  a n d  
understanding of the root canal anatomy 
and anticipation of their possible 
morphological aberrations is an essential 
prerequisite for successful endodontic 
management. The inability to recognize 
and prepare all canals of the endodontic 
system may be a major cause of the 
failure of endodontic therapy. Although 
all teeth may present anatomical 
variations, the “6-year molar” or the 
mandibular first molar is the first 
permanent posterior tooth to erupt and 
most often suffer from caries and is likely 

[1]to undergo endodontic treatment.  The 
mandibular first molar usually has two 
canals in the mesial root and one/two 

[2]canals in the distal root  but numerous 
variations regarding the root canals in 

[3],[14]this tooth are extensively reported.  
The incidence of a third canal in the distal 

[3]root is as low as 3%.

The purpose of the present article is to 
report the successful non-surgical 
endodontic management of a permanent 
mandibular first molar having three distal 
root canals with the aid of the operating 
microscope.

Case Report
A 28-year old female patient was referred 
to our department with a chief complaint 
of pain in lower right back tooth region 
for the past 3 days. Patient's medical 
history was non-contributory. Dental 
history revealed that the patient had 
undergone incomplete endodontic 
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Abstract
Thorough knowledge of aberrant root canal anatomy is critical for successful endodontic 
treatment. Many case reports of middle mesial canal in mandibular first molar have been 
published, however presence of middle distal canal in distal root of mandibular first molar is rare. 
This case report describes successful endodontic management of a mandibular first molar with 
five root canals (two mesial and three distal canals). The use of an operating microscope for 
detection of additional root canal orifices in complicated cases is recommended.
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therapy by a private practioner 1 year 
previously. Clinically, the tooth #46 
showed a fractured distoocclusal 
temporary restoration. A pre-operative 
diagnostic radiograph revealed occlusal 
radiolucency suggestive of dental caries 
around the temporary restoration. The 
pulp chamber was already open (Fig. 1). 
From the preoperative examination and 
radiographic findings a diagnosis of 
nonvital tooth with symptomatic apical 
periodontitis was made for the tooth #46 
and non-surgical endodontic treatment 
was planned.

The tooth was isolated with rubber dam 
and cotton rolls. Temporary restoration 
and secondary caries was removed. 
Acess opening was modified. The pulp 
chamber was examined under an 
operating microscope (Gem Optical 
Instrument Industries; HSIDC, Ambala 
Cantt, India). Observation of the pulp 
chamber under magnification 14 X with 
the aid of the operating microscope 
revealed another root canal orifice 
inbetween distolingual and distobuccal 
canal. Five canals identified were: 
mesiobuccal (MB), mesiolingual (ML), 
distobuccal (DB), middle distal (MD), 
distolingual (DL). Coronal flaring was 
carried out with Gates Glidden drills 
(Fig. 2) and working length was 
determined with the help of an apex 
locator (Root ZX; Morita, Tokyo, Japan), 
which was later confirmed with a 
radiograph (Fig. 3).

The pulp chamber was again examined 

Fig 1. Pre operative radiograph of tooth #46

Fig 2. Clinical view of the pulp chamber floor with the aid of 
the operating microscope under magnification 14.2 X 

showing 5 canals: mesiobuccal (MB), mesiolingual (ML), 
distolingual (DL), distobuccal (DB) and middle-distal (MD).
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imagined but also something that can be 
approached visually.

The use of magnification and fiberoptic 
illumination helps in locating and 

[15]negotiating extra root canals . The 
surgical operating microscope has been 
found to be particularly useful because it 
gives the clinician the opportunity to 
improve the optical field and to 
distinguish microstructures that are not 

[16]distinct with the naked eye.

Conclusion
This case underscores the importance of 
thorough inspection of the floor of pulp 
chamber to detect all the root canal 
orifices. Each case should be cautiously 
examined and the clinician should 
develop skills necessary to detect any 
possible variation the root canal system 
for long-term successful endodontic 
therapy. Apart from clinical and 
radiographic examination, enhanced 
illumination and visibility with an 
operating microscope should be 
considered to ensure predictable and 
successful results. The present case 
contributes to our knowledge of the 
anatomical aberrations that occur in 
mandibular first molar. 
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Discussion
A successful endodontic treatment 
depends on the complete debridement 
and obturation of the root canal system. 
Inadequate cleaning and shaping of the 
root canal is considered to be one of the 
most important factors for endodontic 
failure. Hence, it is of utmost importance 
that all the canals be located and treated 
during the course of nonsurgical 
endodontic therapy. Usually, mandibular 
first molar presents with two root canals 
in the mesial root and one/two root canals 

[2]in the distal root.  Presence of a third root 
canal in the distal root of mandibular 
molars is known as “middle distal canal”. 
This third canal is situated in the centre of 
buccal and lingual canals and is smaller 
than the other two canals. The etiology 
behind such canal system is still unclear 
but it is postulated that during tooth 
formation the secondary dentin 
apposition forms vertical dentinal 

[12]partitions, thereby creating root canals.

The occurrence of third canal in the distal 
root of first mandibular molar is rare. It 

[13]ranges from 0.2%-3%  depending on 
the population variance and is reported to 

[14]be 1.7% in an Indian population.  In this 
case, the presence of a missed and 
incompletely obturated root canal could 
have probably led to the persistence of 
clinical symptoms and subsequent failure 
of endodontic therapy.

Microscopes have been used for decades 
in various medical specialties and have 
recently been introduced to endodontics 
because of its inherent advantages 
including enhanced visibility and 
illumination. In this age of microscope-
assisted endodontics, root canal vaiation 
is not only something that can be 

under the operating microscope for 
add i t iona l  cana l s ,  and  fu r the r  
photographs  were  taken  under  
magnification 10.0, 14.5, and 20.8 from 
different observation angles. The three 
distal root canal orifices were observed in 
an almost straight line.

The root canals were cleaned and shaped 
with Protaper (Dentsply, Maillefer, 
Bal laigues,  Switzerland) rotary 
instruments under copious irrigation with 
2.5% sodium hypochlorite and 17% 
ethylenediaminetetraacetic acid. The 
finishing of canals was performed until 
Protaper F2 reached the full working 
length. After preparation, the root canals 
were irrigated with 17% ethylenedia 
minetetraacetic acid and 2.5% NaOCl to 
remove the smear layer. The root canals 
were dried with sterile paper points 
(Dentsply,  Mai l le fer ) .  Calc ium 
hydroxide paste (Calcicur; VOCO, 

Fig 3. working length determination

Fig 4.Final Post operative radiograph 

Fig 5. One-year recall radiograph of tooth # 46
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