Endodontic management of permanent mandibular left first molar with

six root canals
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Abstract

The endodontic treatment of a mandibular molar with aberrant canal configuration can be diagnostically and clinically challenging.
This case report presents the treatment of a mandibular first molar with six root canals, of which three canals were located in
the mesial root and three in distal root. Third canals were found between the two main root canals. This case presents a rare
anatomic configuration and points to the importance of expecting and searching for additional canals.
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Introduction

Knowledge of internal dental morphology is an extremely
important step in planning and administering endodontic
therapy.!"! The numerous anatomical variations existing in
the root canal system may contribute to the failure of root
canal therapy. Failure to explore and instrument even one
of the canals results in improper cleaning of root canal
system and can lead to endodontic treatment failure.l” The
mandibular first molar, the earliest permanent posterior
tooth to erupt, seems to be the tooth that most often
requires root canal treatment. The usual canal distribution
is two canals in the mesial root and one or two canals in
the distal root. Baugh D and Wallace J. also described the
presence of a middle mesial canal.”! Additionally, Stoner
et al. and Beatty and Iterian*® have reported on more
obscure cases in which a third canal was located in the
distal root. Martinez and Bandaneli® showed two cases
with six canals. Astonishingly, Reeh!”! has even reported
a case with seven canals, consisting of four canals in
the mesial root and three in the distal root. The role
of advanced diagnostic tools cannot be overlooked in
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the diagnosis and management of such a complex canal
system.

It has been postulated that secondary dentin apposition
during tooth maturation would form dentinal vertical
partitions inside the root canal cavity, thus creating root
canals. A third root canal may also be created inside the root
canal cavity of mandibular molars by this process. Such third
canals are usually situated centrally between the two main
root canals, the buccal and lingual of the mesial and distal
roots. The diameter of these third middle canals is usually
smaller than that of the other two.® This case report presents
the management of a mandibular first molar with six root
canals, three in mesial and three in distal root. Additionally,
this case report highlights the use of Cone Beam Computed
Tomography (CBCT) as a diagnostic tool in Endodontics.

Case Report

A 38 year-old female patient presented with a chief complaint
of pain in the mandibular right posterior region for the
past two weeks. Clinical examination revealed a carious left
mandibular first molar (36). The clinical and radiographic
findings led to a diagnosis of chronic irreversible pulpitis,
necessitating endodontic therapy. Preoperative radiographic
evaluation of the involved tooth pointed towards the
presence of more than one canals in the distal root [Figure 1].
Anaesthesia of mandibular left first molar was achieved with
inferior alveolar nerve block using 2% Lignocaine. The tooth
was isolated using a rubber dam and an endodontic access
cavity preparation was done. Clinical examination revealed
four distinct orifices, two located mesially (mesiobuccal, and
mesiolingual) and two distally (distobuccal and distolingual).
However, on careful examination of the access cavity
with endo-explorer, an additional orifice was detected
between the two main canals, both mesially and distally.
[Figures 2a and b]

Glide path and patency was achieved using no. 6, 8, and 10
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Figure 1: Pre operative radiograph of the mandibular left first
molar tooth showing the presence of more than one canals in
the distal root, in the patient in the case report
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Figure 2b: Distal Orifices showing an an additional orifice
between the two main buccal and lingual canals in the
mandibular left first molar tooth in the patient in the case report

k- files. Working-length radiographs were taken at different
angulations with a file placed in each of the three mesial and
three distal orifices [Figure 3], and confirmed with electronic
apex locator (Raypex 5). Cleaning and shaping was performed
using a crown down preparation with rotary Protaper
instruments (Maillefer, Dentsply, Ballaigues, Switzerland)
under profuse irrigation with 3% sodium hypochlorite
solution. After drying the root canals with sterile paper
points, obturation was carried out with Protaper gutta percha
cones (Maillefer, Dentsply, Ballaigues, Switzerland) using
zinc oxide eugenol sealer. The access cavity was temporarily
restored with Cavit [Figure 4a and b].

CBCT imaging confirmed the presence of six canals in the
concerned tooth. However, the middle mesial and middle
distal canals were found confluent with their respective
mesial/distal buccal canals at the junction of middle
and apical one third , indicating towards the presence

r
Figure 2a: Mesial Orifices showing an an additional orifice

between the two main buccal and lingual canals in the
mandibular left first molar tooth in the patient in the case report

e,

Figure 3: Working Length determination with a file placed in
each of the three mesial and three distal orifices

of three orifice and two apical foramina in each root
[Figure 5a and b].

Discussion

A thorough knowledge of root canal morphology and canal
configuration of the teeth plays an important role in the
success of endodontic therapy.® Studies have described the
presence of aberrant canals in the mandibular first molar with
three canals in the mesial as well as distal roots.**!'"I The third
mesial and distal canal is defined as being independent when
a distinct coronal orifice and apical foramen are observed, or
confluent when converging into one of the other two main
canals and terminating at a common apical foramen.” Many
authors have agreed on the presence of three foramina in the
mesial root; however, only a few reported the presence of three
independent canals, which presents itself as a rare anatomical
variant. In a study of 760 mandibular molars, Fabra et al.'?
found that 20 molars (2.6%) had three canals in the mesial root.
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Figure 4a: Cones Placed In each of the six root canals of the
mandibular left first molar tooth in the patient in the case report

¥ ¥
Figure 4b: Final Obturation of the mandibular left first molar
tooth in the patient in the case report

Figure 5a and b: (a) CBCT Image of mesial root confirming the presence of three canals (b) CBCT Image of distal root confirming
the presence of three canals

Endodontic success in teeth with the aforementioned
number of canals requires a careful clinical and radiographic
inspection. Diagnostic aids such as CBCT, Dentascan, multiple
preoperative radiographs, examination of the pulp chamber
floor with a sharp explorer, troughing of the grooves with
ultrasonic tips, staining the chamber floor with 1% methylene
blue dye, performing the sodium hypochlorite “champagne
bubble test,” and visualizing canal bleeding points are all
important aids in locating the root canal orifices."® The search
for an extra orifice is also aided by the use of microscopes,
magnifying loupes and fiber-optic trans-illumination to
locate the developmental line between the mesiobuccal and
mesiolingual orifices."

A significant constraint in conventional radiography is that
it produces a 2D image of a 3D object, resulting in the
superimposition of the overlying structures. Therefore, such
radiographs are of limited value in cases with complex root
canal anatomy. Interpretation and appraisal based on a 2D
radiograph may alert the clinician to the presence of aberrant

anatomy; however, may not be able to present the variable
and complex morphological structure of the root canals
and their interrelations. Hence, CBCT has been specifically
designed to produce undistorted three dimensional non
invasive information of the root canal anatomy. Gopikrishna
et al." used spiral computerized tomography for the
confirmatory diagnosis of a morphological aberration in the
maxillary first molar. Matherne et al. (2008)""®! conducted an
ex vivo investigation to compare a Charge Coupled Device
Photostimuable Phosphor Plates (CCDPSP) digital radiography
system with CBCT to detect the number of root canals in 72
extracted teeth. They found that with digital radiography,
endodontists fail to identify at least one root canal in 40%
of teeth.

Treating extra canals may be challenging; however, the
inability to find and properly treat the root canals may
cause failures. With advance diagnostic aids like CBCT and
Dentascan, these challenges can be overcome. Although the
incidence of root and canal variations is rare, every effort
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should be made to find and treat all the root canals for
successful clinical results.
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