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Dental anatomical variations play a significant role in the diagnosis and a successful treatment 
outcome in endodontics. Presence of extra roots and canals should be considered before initiation of 
root canal treatment for the success of endodontic treatment. It is essential for the clinician to have a 
clear picture and understanding of the pulpal anatomy and its variations. A mandibular second 
premolar with three separate roots is very rare and its prevalence has been reported to be around 
0.1%.The aim of the present article is to report a case about the successful diagnosis, and clinical 
management of a mandibular second premolar with two independent roots and three root canals. 
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INTRODUCTION

 

. 

The success of nonsurgical endodontic therapy depends on a 
thorough knowledge of the root and root canal morphology to 
adequately locate all canals and properly clean, shape and 
obturate the canal space in its three dimensions.1,2,3 While 
treating each tooth the clinician must assume that complex 
anatomy occurs often enough to be considered normal. 
Therefore, the unusual number of canals should always be 
expected in various teeth.4 Mandibular premolars have great 
variability in their internal morphology due to the presence of 
more than one rootcanal, lateral canals, fins etc which may 
complicate the cleaning procedures.5 They are regarded as 
Endodontist’senigma as they are unpredictable.6 A mandibular 
second premolar has a single root and root canal in the 
majority of the population.7 The second premolars have only 
one root canal at the apex in 97.5% of the teeth and two canals 
in only 2.5%.8,9 Over the years, studies have reported the root 
canal morphology of mandibular premolars with a high 
incidence of these teeth having more than one canal. 
According to Zillich and Dowson (1973), the incidence of 
three roots and canals is 0.4%.8 This case report presents a 
successful, nonsurgical endodontic management of a 
mandibular right second premolar with two separate roots and 
three distinct root canals. 
 

CASE REPORT 
 

A 38-year-old female patient reported to the Department of 
Conservative Dentistry and Endodontics with complain of pain 
and swelling in her lower right back tooth region since two 

days. History of presenting illness revealed that the patient had 
experienced sensitivity to hot and cold in the same tooth four 
months back. Pain aggravated on taking hot and cold food and 
got relieved on taking analgesics. Intensity of pain increased at 
night. Medical history was found to be non-contributory. 
Extraoral examination revealed swelling since the last two 
days which was involving right lower half of the face 
extending from corner of the mouth to the angle of the 
mandible which was soft and tender on palpation. The intraoral 
clinical examination revealed deep dental caries in relation to 
#45. Tooth was tender on percussion. 
 

On radiographic examination, the preoperative radiograph 
showed radiolucency approximating the pulp chamber of #45. 
Periapical radiograph revealed bifurcation at the level of 
middle third of root into mesial and distal root. The diagnosis 
was made as an acute irreversible pulpitis in #45. So, the 
endodontic treatment was indicated in #45. After obtaining the 
consent form from the patient, the treatment was initiated. The 
local anesthesia (2% lidocaine with 1:100,000 adrenaline) was 
administered to the patient and a rubber dam was placed. 
Caries was removed prior to access opening. Access was 
gained to the pulp chamber with round diamond bur. After 
deroofing the pulp chamber, lateral walls were prepared with a 
safe-end tapered bur (Endo-Z; Dentsply) positioned parallel to 
the long axis of the tooth. Access was broadened mesiodistally 
to locate the canals. Mesial and distal canals were located with 
no. 8 and10 K files (Dentsply/Maillefer) respectively. During 
the canal preparation the initial instrument crossed when 
placed into the canals.  
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Therefore, the access cavity was widened in the lingual side 
where there was residual pulp chamber roof, suggesting the 
presence of a lingual canal.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Exploration of the pulp chamber with DG 16 probe also 
confirmed the presence of three root canals: mesial, 
distobuccal and distolingual, suggesting of Type III distal 
canals (Weine’s classification). The canals were irrigated with 
5.25% sodium hypochlorite and working length was 
determined using apex locator and confirmed radiographically. 
Preflaring of the canals was done with twisted file ( TF®; 
SybronEndo, Orange, USA)  0.08/25 for straight line access to 
all the three canals. 
 

Biomechanical preparation was done using twisted file NiTi 
files with master apical file .06/25. Calcium hydroxide paste 
was placed inside the canals as intracanal medicament for 7 
days. On the second appointment, the canals were irrigated 
with 5.25% NaOCl and saline and then later obturated by 
single gutta percha cones of size 0.06/25 using AH plus sealer 
(Dentsply). 
 

DISCUSSION 
 

One of the main reasons for endodontic failures is incomplete 
instrumentation and disinfection of the root canal space.10,11,12 

The clinician must be familiar with the various pathways 
which root canals follow to the apex. The pulpcanal system is 
complex and canals may branch, divide and rejoin.13 

Successful and predictable endodontic treatment requires 
knowledge of biology, root canal anatomy, and careful 
radiographic evaluation, in order to determine number of roots 
and number of root canals.14 Therefore, it is mandatory for the 
clinician to assess every tooth requiring a root canal treatment 
three dimensionally to avoid missing a canal.15 Various 
diagnostic aids are available for this purpose such as high 
quality pre-operative radiographs taken in different horizontal 
angulations, probing the floor of the pulp chamber with a sharp 
explorer, using ultrasonic tips, staining with 1% methylene 
blue dye, using the dental operating microscope and the 
sodium hypochlorite ‘champagne bubble’ test.16 

 

Preoperative parallel radiographs, as well as mesial or distal 
angled radiographs, can help to determine the number of 
roots.14 Care should be taken when there is a sudden change in 
radiographic density of root canal space (narrowing or even 
disappearing) that could suggest a second root canal or more. 
Indistinct definition of root anatomy on several radiographs 
probably indicates a second root, or possibly more roots.17 

 

In the present case the preoperative radiographs arose 
suspicion of some anatomical complexity in the root canal 
system which was characterized by a complete mid root 
separation of the canals into mesial and distal halves. The 
access cavities in mandibular premolars are small but to 
visualise and locate the extra root canals in certain cases, the 
access is widened. The access cavity should have divergent 
walls to the occlusal surface. The pulp chamber that appears to 
be deviated from this normal configuration and seems to be 
either triangular in shape or too large in mesiodistal plane 
should be suspected of opening into a system containing three 
canals (Bellizi and Hartwell 1981).18 Although in vitro and in 
vivo studies report low incidence of mandibular second 
premolars with three canals but still careful interpretations of 
preoperative radiographs, the periodontal ligament space and 
the anatomical aspects of the pulp chamber and roofs helps in 
identifying the internal variations, thus facilitating the 
locations of all root canals.10,19 

 

In this case report some opening resistance was felt during the 
initial negotiation of the canals with no. 08 and 10 K files 

 
 

Figure 1 Preoperative Radiograph OF 45 
 

 
 

Figure 2 Pulp Chamber With Three Canal Orifices 

 
 

Figure 3 Radiograph Showing Working Length of Three Canals 
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indicating the presence of more root canals. Both the tactile 
sensitivity and the observation of the direction of endodontic 
instrument during its introduction into the canal are important 
to locate all the canals. A DG16 endodontic probe used as 
pathfinder determines the angle at which the canals depart 
from the main chamber.20 Preflaring of the cervical portion of 
the canal allowed a correct working length determination and 
better cleaning of the apical third and filling of the root canals. 
The crown-down approach was used in the present case until 
the desired length was reached. This technique had the 
advantage of enlarging and cleaning the coronal area before 
proceeding deeply into the apical regions from where majority 
of the infected tissue was removed (Marshall & Pappin 
1980).21 Furthermore, it provided unobstructed access for 
instruments to follow. This also helped to minimize post-
operative discomfort by preventing the inoculation of 
periradicular tissues with bacteria and necrotic tissue that 
might be pushed out by hand files.6 Thorough knowledge of 
the possible aberrations in the pulp canal spaces of teeth prior 
to the treatment can help the dentist realize and manage the 
root canal system in a better way.13 

 

CONCLUSION 
 

Reports in the literature vary greatly with respect to root canal 
and root morphology of mandibular premolar teeth compared 
with the standard description of one root, one canal found in 
texts. The mandibular premolar teeth can present with 
extremely complex root and canal system, and if not 
considered during treatment can lead to difficulties. The 
clinician should have an accurate knowledge about the 
anatomy of each tooth as well as the possibility of variations, 
to identify the presence of unusual numbers of roots and their 
morphology. This may help to reduce endodontic failure 
caused by incomplete obturation. Careful interpretation of the 
radiograph, close clinical inspection of the floor of the 
chamber and proper modification of access opening are 
essential for a successful treatment outcome. 
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