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ABSTRACT 

From the past several years, there have been numerous studies that describe the morphology of teeth, including mandibular first 
molars. This tooth presents a high rate of intercanals and anastomosis, mainly in the apical5 mm, which presents a clinical challenge in 
terms of cleaning and disinfection. A missed canal can lead to failure of endodontic therapy. Therefore every effort must be made to 
locate additional canals if any. This case report shows a variation in conventional anatomy in mandibular first molars. 
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INTRODUCTION 
To over the years, there have been numerous studies that 
describe the morphology of teeth, including mandibular first 
molars. Skidmore and Bjorndal, Pineda and Kuttler, and 
Vertucci have all reported on the morphology of the 
mandibular first molar' '2'
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• These reports have shown that 

mandibular first molars have three or four canals. The 
morphology of the lower first molar has been assessed by 
using many different diagnostic methods, with very variable 
results5

'
6

• This tooth presents a high rate of intercanals and 
anastomosis, mainly in the apical 5 mm, which presents a 
clinical challenge in terms of cleaning and disinfection. 
Failure to clean and shape a canal leads to endodontic 
failures, and the root canal variations should be recognized 
before or during the treatmene. 

In mandibular first molars the normal anatomical pattern 
consists of two mesial canals and one or two distal canals. 
However, a third mesial canal may be occasionally present 
between the mesio-buccal and the mesio-lingual canal. This 
is referred to as the middle mesial canal. The middle mesial 
canal maybe confluent or may have a separate portal of exit. 
The incidence of middle mesial canals varies from 1 to 15 per 
cent 6

• 

The purpose of this article is to report the successful 
treatment of two case of a mandibular molar with three 
mesial canals. 

Case 1: 
A 32-year-old male patient reported to the department of 
Conservative Dentistry and Endodontics, Bhojia Dental 
College and Hospital, Budh, Baddi, with chief complaint of 
food impaction in the left mandibular posterior tooth for the 
past four months. There was no history of pain. His past 
medical history was non-contributory. Clinical examination 
revealed a large carious lesion in the left mandibular first 

molar tooth. The tooth was tender to percussion and probing 
depths were within normal limits. Radiographic examination 
revealed a large radiolucent lesion in relation to the first 
molar. A diagnosis of chronic apical periodontitis was made. 
Treatment options were discussed with the patient and 
endodontic therapy was the treatment of choice. After local 
anesthesia and rubber dam application, an access cavity was 
prepared. Initial access revealed two mesial canals and one 
distal canal. On closer examination with a surgical 
microscope (Zeiss Germany) a ledge of dentin was found 
between the mesio-buccal and mesio-lingual canals. The 
ledge was removed with the help of Proultra ultrasonic tips. 
Removal of the dentinal shelf revealed an isthmus. 
Troughing of this isthmus with ultrasonics under 
magnification revealed a middle mesial canal. All canals 
were cleaned and shaped using Protaper universal rotary 
(Dentsply Maillefer, Switzerland) and hand files. 

The Middle mesial canal was confluent with the Mesio 
buccal canal. Canals were irrigated with 5.25 % sodium 
hypochlorite, 17% EDTA and 2%Chlorhexidine. Canals 
were dried using paper points and a calcium hydroxide paste 
(Apexcal, Ivoclar Vivadent, Switzerland) was placed in the 
canals. The access preparation was sealed with a layer of 
Cavit (3M ESPE, Germany) followed by glass ionomer 
cement (Fuji VII, GC, Japan) . The patient was recalled two 
weeks later. The calcium hydroxide was removed and the 
canals were obturated using gutta percha and AH plus sealer 
(Dentsply De- Trey, Germany) in warm vertical 
condensation. The access preparation was sealed and the 
post endodontic restoration was planned. 

Case2: 

Another 16-yr-old female, whose medical history showed no 
abnormal data, was referred to department for the required 
treatment ofthe right mandibular first molar. The symptoms 
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were mild but continuous pain caused by sensitivity to cold 
and food lodging was observed. On clinical and radiographic 
examination an extensive disto-occlusal cavity was found 
and a diagnosis of irreversible pulpitis was made. Four 
independent canals were located , each leading to its own 
apical foramen. During treatment a mild depression was felt 
in the pulp chamber floor toward the center of the mesial root 
canal entrances. Similar procedure as in case one was 
followed to locate the fifth orifice and the root canal 
treatment was completed followed by post obturation 
restoration. 

Case 1: 

Fig. 1 
Diagnostic IOPAR 

Case 2: 

Fig.4 
Working Length 

IOPAR 

DISCUSSION 

Fig.2 
Working Length 

IOPAR 

Fig.5 
Mastercone 

IOPAR 

Fig. 3 
Post Obturation 

IOPAR 

Fig. 6 
Post Obturation 

IOPAR 

The biologic objectives of endodontic therapy include 
removal of all potential irritants from the root canal space 
and the control of infection and periapical inflammation. 
Complex root canal anatomy can prevent achievement of 
endodontic goals. It is important to debride, disinfect and 
obturate as much Pulpal space as possible. A missed canal 

can lead to failure of Endodontic therapy8
• Therefore every 

effort must be made to locate additional canals if any. 

Most first mandibular molars have at least three or four 
principal canals that go from the orifice to the apical 
foramen. An extra mesial canal known as the middle-mesial 

canal has been documented by numerous researchers9
• The 

incidence of an MM canal ranges from 1 % to 15 % 8• 

The middle mesial canal was classified as9
: 

1. a fin when at any stage during debridement, the 
instrument could pass freely between the mesiobuccal or 
mesiolingual canal and the middle mesial canal. 

2. confluent when the prepared canal originated as a 
separate orifice but apically joined the mesiobuccal or 
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mesiolingual canal. 

3. independent when the prepared canal originated as a 
separate orifice and terminated as a separate foramen. A 
broad single mesial canal in which three master cones 
could be cemented to the apex at the same time was also 
included as an independent middle mesial canal. 

Numerous techniques enable the clinician to look for the 
middle mesial canal. It is important to have an adequately 
flared access cavity to visualize the anatomy of the chamber. 
Constricted access can lead to missed anatomy. Diagnostic 
measures are important aids in the location of root canal 
orifices. These measures include obtaining multiple pre
treatment radiographs or CBCT, examining the pulp 
chamber floor with a sharp explorer, troughing grooves with 
ultrasonic tips , staining the chamber floor with 1% 
methylene blue dye, performing the sodium hypochlorite 
"champagne bubble" test and visualizing pulp chamber 

anatomy and root canal bleeding points. The use of the 
surgical operating microscope has vastly enhanced the 

quality of Endodontic therap/. 

When locating the hidden canals, ultrasonics is an 
excellent means for the removal of secondary dentin on the 
mesial wall. When searching for hidden canals, one should 
remember that secondary dentin is generally whitish or 
opaque, whereas the floor of the pulp chamber is darker and 

• 10 
gray m appearance . 

SUMMARY 
There are numerous cases in the literature concerning the 
unusual anatomy of the mandibular first molar. The presence 
of a third canal in the mesial root of mandibular molars has 
been reported to have an incidence rate of 1 to 15 %. 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 
mesiolingual canal. Instrumentation is one of the key factors 
in the success of endodontic therapy ; therefore, the clinician 
should be aware of the incidence of these extra canals in the 
mandibular first molar. The clinician can then perform a 
thorough examination of the pulp chamber to insure 
complete debridement of all canals. This increases the 
chance for long-term successful endodontic therapy. 
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