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Abstract

Introduction: Accurate diagnosis of root canal morphology and anatomy is essential for thorough shaping and cleaning of the
entire root canal system and consequent successful root canal treatment. In a mandibular second premolar, it is rare to find extra
roots and canals. The anatomy of the pulp chamber floor in premolars with more than one canal usually reveals one lingual and
two buccal orifices at the same level.
Case Presentation: This case report explains nonsurgical endodontic treatment of a mandibular second premolar with three sep-
arate canals and three separate mesiobuccal, mesiolingual, and distolingual orifices.
Discussion: Mandibular premolars have always proven to be an enigma to endodontist, as they exhibit a high degree of variability
in their root canal morphology when compared to any other tooth in the oral cavity. Flat roots are much more likely to contain
multiple canals and intercanal ramifications. In such cases, to obtain predictable results, high quality preoperative radiographs
should be available at different horizontal angulations and carefully evaluated to detect the presence of extra root canals.
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1. Introduction

A thorough knowledge of the basic root canal anatomy
and its possible variations is essential for achieving suc-
cessful nonsurgical endodontic treatment. Investigators
have reported multiple foramina, fins, deltas, loops, furca-
tions, and accessory canals in most teeth (1, 2). Case reports
of mandibular second premolars with three root canals
have been presented by some investigators (3-6). Normal
root and root canal anatomy of mandibular premolars are
well documented in numerous textbooks, but there is a
great deal of variation in the reporting of the incidence of
anomalies (7). Vertucci reported that the second premolars
had only one root canal at the apex in 97.5% of the teeth un-
der study and two canals were only found in 2.5% of cases;
the incidence of three root canals was extremely rare (8,
9). Anatomically lower second premolars are described as
teeth with single roots and single root canals (10). How-
ever, they can be the most challenging to treat due to fail-
ure to identify the complex variations in their root canal
morphologies. The anatomy of the pulp chamber floor
in premolars with three canals usually reveals one lingual
and two buccal orifices at the same level. This case report
explains nonsurgical endodontic treatment of a mandibu-

lar second premolar with three separate canals and three
separate mesiobuccal, mesiolingual, and distolingual ori-
fices.

2. Case Presentation

The patient was a 19-year-old female with no history of
any systemic diseases. The patient had referred to the de-
partment of endodontics, Hamadan faculty of dentistry,
with a chief complaint of intermittent pain in the poste-
rior area of the right lower arch, whereby exposure to ex-
treme temperatures, especially cold, elicited intense pain,
even after the source of the stimulus was removed. Clini-
cal evaluation revealed a white discoloration in the disto-
occlusal surface of mandibular second premolar. Pulp vi-
tality test showed sensitivity to heat, cold and electric pulp
tests and confirmed the history of pain. Sensitivity to per-
cussion was in the normal range. Radiographic evaluation
revealed normal periodontium and presence of two roots
(Figure 1A).

The pulp was diagnosed with irreversible pulpitis with
normal periradicular tissues. Isolation was achieved by
rubber dam after local anesthesia with 2% lidocaine and
1:100,000 epinephrine. The conventional access opening
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was prepared using a tapered diamond bur. During canal
searching, finding the mesiobuccal canal was difficult and
also this canal was narrow and calcified; to gain sufficient
access to this canal, the access opening was modified in a
way that it was wider mesially, using Gates-Glidden drill
(Dentsply Maillefer, Ballaigues, Switzerland) 2 and 3 set on
a slow hand piece with brushing motion to enlarge the
main orifice to the level of the furcation in the middle of
the root (like taurodont teeth).

The working length was determined with an apex lo-
cator (root ZX, J Morita Inc., USA) and confirmed by ra-
diography (Figure 1B). Debridement and shaping of the
canals were carried out by K-files (Mani, Utsunomiya,
Tochigi, Japan) using the force-balanced technique up
to size 0.02/25 and for the final ProTaper (F2) (Dentsply
Maillefer, Ballaigues, Switzerland) was used by applying
single-length technique. The canals were irrigated with
2.5% sodium hypochlorite and 17% ethylene diamine tetra-
acetic acid (EDTA) during instrumentation. After final irri-
gation with normal saline solution, the canals were dried
with paper points and obturated with gutta-percha and
AH26 (Dentsply, De Trey, Konstanz, Germany) sealer using
lateral compaction technique.

Since the rubber dam frame was radio-opaque, dur-
ing instrumentation, the X-ray angulation was mesially to
avoid from superimposition of frame. Accidentally, dur-
ing obturation of two mesial canals, the third canal was
found and a modified parallel periapical radiograph with
another direction (7, 11) confirmed it (Figure 1C and 1D).
Optimum opening of the access cavity was absolutely nec-
essary into distal direction to achieve straight line access,
and then the canal was prepared and obturated the same
as others (Figure 1E).

3. Discussion

The main objective of root canal treatment is thor-
ough shaping and cleaning of the entire root canal system
followed by its complete obturation with an inert filling
material and a final restoration (12). Mandibular premo-
lars have always proven to be an enigma to the endodon-
tist as they exhibit a high degree of variability in their
root canal morphology when compared to any other tooth
in the oral cavity (13). Gulabivala et al. concluded that
broad, flat roots are much more likely to contain multiple
canals and intercanal ramifications. In such cases, to ob-
tain predictable results, high-quality preoperative radio-
graphs should be available at different horizontal angu-
lations and carefully evaluated to detect the presence of
extra root canals (14). Conventional intraoral periapical
radiographs are routinely employed to evaluate the root

canal anatomy, but it inherently represents only a three-
dimensional anatomy on a two-dimensional image (15).
Martinez-Lozano et al. reported that a change of 40o in
the horizontal X-ray tube angulation can contribute to the
identification of an extra canal in mandibular second pre-
molars (11). Careful interpretation of the periodontal lig-
ament space may suggest the presence of an extra root
or canal (16). The use of magnification and fiber optic il-
lumination offers wonderful advantages in locating and
treading these extra canals. In addition, dental operating
microscope has been helpful (17). Cone-beam computed
tomography technology provides some information con-
cerning extra canals, apical deltas, canal morphology, ac-
curate measurement potential in all aspect of root canal
system, and a three-dimensional image of root canal(s)
anatomy (18). During root canal treatment of taurodont
teeth, the clinician should appreciate the complexity of the
root canal system, canal obliteration and configuration,
and the potential for extra roots and canals. Careful ex-
ploration of the grooves between all the orifices, particu-
larly with magnification, use of ultrasonic irrigation, and a
modified filling technique are particularly important (19).
While locating the root or the canals, it should be con-
sidered that the more apically the root canal divides, the
more difficult it is to access and obturate efficiently. Hence,
smaller K files are initially used as they can deviate buccally
or lingually as the main canal divides. Therefore, a good
tactile sense is important and the files have to be precurved
appropriately before negotiating the canals. During obtu-
ration, canal patency was maintained through the apically
compacted gutta percha with a file or with a spreader of
suitable taper while each canal was being obturated. Fail-
ure to recognize these extra canals and to obturate them
with care can lead to acute flare-ups during treatment and
subsequent failure in endodontic therapy (20, 21).

3.1. Conclusions

Achieving successful outcomes in endodontic treat-
ments requires an understanding of root canal anatomy
and morphology. Clinician should have a thorough knowl-
edge of root canal anatomy to identify the presence of
anatomic variations and extra canals.
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Figure 1. Radiographic Evaluation

A, preoperative radiograph of three-rooted second mandibular premolar; B, determination of working lengths by radiography; C, D, third canal determination; E, three-month
follow-up.
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