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Endodontic management of a mandibular second
premolar with three canals using cone beam
computed tomography-case report

Abstract

A thorough knowledge of root canal anatomy along with the anatomical variations that
may be present is essential for success of endodontic therapy. Unusual presentations
in the number of the roots or the canals should be expected in every tooth. Mandibular
second premolars are thought of as having a single root and canal. Studies have stated
that the prevalence of three canals with three orifices in this tooth is 0.4% Knowledge
of variations in root canal anatomy and accurate diagnosis with novel diagnostic aids
like cone beam computed tomography (CBCT) assist in thorough debridement and
three dimensional obturation of the root canal system, thus increasing the success rate
of nonsurgical endodontic treatment. This article describes the successful management
of the right mandibular second premolar with three separate roots diagnosed using
CBCT.
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Introduction

Every tooth may have variations in relation to the size, number,
length, and configuration of the roots and the root canals. The main
objective of endodontic therapy is thorough cleaning and shaping
of all canal spaces and its complete Obturation with an inert filling
material. A wide morphologic divergence of the canal system has been
shown to exist. The varying number of canals in different teeth, their
anatomy and anastomoses have been reported and studied by various
authors over the years. Ingle has reported that the most significant
cause of endodontic failures was incomplete canal instrumentation
followed by inadequate Obturation' Mandibular premolars may be one
of the most difficult teeth in the mouth to treat.? This is primarily due
to the variations in internal morphology of the pulp cavity considering
the number of root canals, apical deltas, and lateral canals. In addition,
the access cavities are relatively small, reducing the visibility. The
prevalence of 3 root canals with 3 orifices was reported to be 0.4% by
El Deeb in 1982.* The occurrence of 3 canals in mandibular second
premolars has been reported as 0-0.4%.* The occurrence of 3 canals
with 3 separate roots with 3 separate foramina (type V, Vertucci)
is very rare.’ Dentists have been treating the mandibular second
premolar under the assumption that they have only one canal and one
root.® Hoen and Pink found a 42% incidence of missed roots/canals
in the teeth that needed re treatment.” The use of magnification and
use of CBCT offers a tremendous advantage in locating and treating
extra canals.?

Case Report

A 35-year-old female patient walked into our clinic with the chief
complaint of severe pain in the lower jaw right posterior region since
2 days. Oral examination revealed occlusal caries in the lower right

mandibular first premolar and secondary caries in second premolar.
The tooth was sensitive to percussion and showed an exaggerated
response on cold and electric pulp testing. Radiological findings
showed coronal radiolucency involving pulp, widening of periodontal
ligament (PDL) space, large pulp chamber without any constriction
at cementoenamel junction, the condition was diagnosed as acute
irreversible pulpitis with apical periodontitis in both the premolars
(Figure 1) Cone-beam computed tomography (CBCT) was carried out
for confirming numbers of roots and canals of mandibular right second
premolar. The CBCT images were taken out using three-dimensional
(3D) Accuitomo scanner (J. Morita, Kyoto, Japan), with Viewer Plus
software (J. Morita), which produced a smallest field of view images,
to reduce the radiation dosage. A three canals were found, two buccally
and one lingually (Figure 2). A non-surgical root canal treatment was
planned accordingly. The patient received local anesthesia with 2%
lidocaine and 1:100,000 epinephrine and the rubber dam placement.
Following the removal of old filling, careful examination of the pulpal
floor revealed three separate mesiobuccal, distobuccal and lingual
orifices. The access cavity outline was modified into triangular shape
to establish straight-line access for all root canals. The working length
was established using Root ZX II (J. Morita, Tokyo, Japan) and
confirmed radiographically (Figure 3). Instrumentation is achieved
with Hero Shaper (Micro Mega) to size 30 4%, copious irrigation
with 2.5% NaOCl and 17% EDTA was carried out during the
instrumentation phase. All canals were dried with sterile paper points
and then filling using matching gutta-percha cones and AH-plus sealer
(Dentsply Maillefer, Ballaigues, Switzerland) until canal orifices
(Figure 4) Postendodontic restoration was done followed by tooth
preparation and Zirconia-based full coverage crown cementation.
Fifteen months follow-up radiograph revealed satisfactory healing
and healthy status of periapical tissues (Figure 5).
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Figure | Pre-operative.

Figure 2 The axial plane of CBCT of #45 showing three canals. (Apical
& middle Section).
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Figure 3 Working length determination.

Figure 4 Obturation and final restoration.
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Figure 5 Fifteen month’s follow-up radiograph showing Zirconia full
coverage Crown and healthy status of eriapical tissues.

Discussion

The morphology of root canal system of mandibular second
premolar is complex.” Ingle stated that canal anatomy accounts for a
greater chance of endodontic failures in premolars.®’ Sound knowledge
of root canal morphology, vigilant analysis of preoperative radiograph,
and careful exploration of pulp chamber floor are essential for the
success of root canal treatment.!” The advent of three-dimensional
imaging techniques such as CBCT, dental operating microscope/
loupes, fiber optic transillumination as well as recent developments
in root canal instrumentation, and Obturation techniques made this
challenging task quite simple.!" The introduction of CBCT resulted
in a paradigm shift in the field of endodontics. CBCT provides a
small field of view images at low-radiation dose with good spatial
resolution.'? An additional canal should be suspected whenever there is
a sudden narrowing of root canal system or if the'* working length file
appears off center in the radiograph.'* Good preoperative radiographs
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taken in two or three angulations, and careful interpretation of root
outline and PDL space helps in identifying extra roots.'> Analysis
of dentinal map and color change on the floor of pulp chamber
also help in the detection of extra canals.” Orifice enlargement and
preflaring reduces curvature and produces a straight line access to
curved apical portion.!*'” The more apically a root canal divides,
more difficult it is to access and obturate; therefore, care should be
taken to maintain patency during obturation.'® Careful interpretation
of diagnostic periapical radiographs taken at more than one angle is
important to detect teeth morphological variations.!** Furthermore,
use of magnification with the help of a loupe or a microscope and
visual enhancement with the use of fiber optics, sodium hypochlorite
bubble technique and staining with 1%methylene blue dye might help
to locate additional root canals.?'

Conclusion

The success of endodontic therapy relies on accurate diagnosis,
thorough chemomechanical debridement, and proper obturation of
root canal system. Mandibular premolars have high-failure rate due
to their extreme variations in root canal anatomy. Novel imaging
modalities such as CBCT, magnification, modified obturation,
and postendodontic restorative techniques aids in the successful
management of these rare cases.
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