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A b s t r ac t
Aim and objective: Non-surgical re-endodontic treatment is a treatment of choice for failed root canal cases.
Background: Improper and inadequate knowledge of the root canal system ends up in a poor prognosis of root canal system. Mandibular
molars have been reported with wide numbers of morphologic variations.
Case description: This article reports a case of failed root canal treatment of mandibular molar and its retreatment with successful outcomes
after negotiating missed canals.
Conclusion: Little attention to possible root canal variations not only improves the finesse of the endodontic quality but also maximizes the
success.
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B ac kg r o u n d
The aim of root canal treatment is thorough chemomechanical
debridement of the entire pulpal cascade and finally filling it with an
inert material.1 The prime requisites for any therapeutic treatment
are accurate diagnosis, sound knowledge of the biological
principles, and excellent execution of the treatment.2 Likewise, in
endodentistry, variations in root canal anatomy present interesting
challenges to successful endodontic therapy.3 Inadequate shaping
and cleaning of root canal system lead to pathology and ultimately
failure.4,5 The variations in teeth have been widely reported and the
clinicians must have comprehensive knowledge about it.2
Most often, mandibular first molars require endodontic
treatment because it is the first permanent tooth to erupt in the
oral cavity. The mandibular first molars usually have two roots, one
mesial and one distal, with two canals in the mesial root and with
one or two canals in the distal root.6 Occasionally, an additional
root canal system known as an accessory mesial canal, is found in
the mesial root of the permanent mandibular first molar which has
a prevalence rate of 1–15%.7–9 This accessory canal is found to be
located in the developmental groove between the mesiobuccal and
mesiolingual root canal systems.7 Vertucci studied and reported
that in the distal root, 15% had two canals at the apex and 85%
had one canal; in the mesial root, 40% had one canal at the apex,
59% had two canals at the apex, 1% had three canals.1 Either mesial
canals are present separately8,10–12 or can join into two and exit with
two apical foramina.9,13–15 Rare findings of four canals in the mesial
root have also been reported.16,17
Any form of magnification aid and ultrasonic tips or long shank
round burs can be used to visualize and carefully remove the
dentinal strip; respecting the pulp chamber floor to find identify
orifices.
In this case report, root canal therapy has done previously
failed because of missed canals in the mesial and distal root.
During retreatment, all the canals were negotiated, cleaned, and
filled properly.
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C a s e D e s c r i p t i o n
A 25-year-old male patient reported in the Department of
Conservative Dentistry and Endodontics, Saraswati Dental College,
Lucknow, with a chief complaint of spontaneous pain in the lower
right tooth back region. In dental history, the patient gives a history
of root canal treatment done 1 year ago. There was no contributory
medical history associated. On clinical examination, dislodged
restoration of tooth #46 was seen. The tooth was sensitive to
percussion and palpation. “The preoperative radiograph of tooth
#46 revealed faulty root canal treatment associated periapical
lesion” (Fig. 1). The diagnosis of the case was exacerbating apical
periodontitis associated with incomplete root canal treatment.
Non-surgical endodontic therapy was decided after having
patients’ consent. After administration of 2% lignocaine with
adrenaline, the tooth was isolated under a rubber dam. “Previous
coronal filling was removed and access cavity was re-shaped
using a tungsten carbide bur. The root canal fillings were removed
with Hedstrom files” (Fig. 2). Troughing was carried out using a P5
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Fig. 1: Preoperative radiograph showing faulty root canal restoration
with the associated radiolucent area around root apex #46

Fig. 2: After removal of previous root filling material #46

Fig. 3: Pulp chamber showing the three orifices in the mesial end and
two orifices in distal end #46

Fig. 4: Working length radiograph #46

Booster (Satelec) ultrasonic unit and ultrasonic tip ET-20D (Satelec).
“On examination of pulp chamber under a magnifying loupe, an
interconnecting groove was observed between mesiolingual and
mesiobuccal canal, with a catch point present. The loupe revealed
the extracanal, i.e., middle mesial canal orifice” (Fig. 3). During the
previous root canal treatment, the middle mesial canal was not
instrumented. “Working length was determined using a standard
radiographic record”, (Fig. 4) and later confirmed with an apex
locator (Denta Port; J. Morita Mfg Corp., Kyoto, Japan). A ProTaper
NiTi rotary instrument (Dentsply Maillefer, Ballaigues, Switzerland)
was used for cleaning and shaping of the canals. All root canals were
irrigated with 5.25% sodium hypochlorite followed by 17% EDTA.
After drying the canals with a paper point, calcium hydroxide was
placed in the canals and a temporary dressing was given.
After 2 weeks, the tooth was found to be asymptomatic. “Before
master-cone radiograph, final ultrasonically activated irrigation
accompanied with 5.25% NaOCl and 17% EDTA irrigation was carried
off” (Fig. 5). “Root canals were obturated by cold lateral compaction
of gutta-percha and AH Plus sealer” (Fig. 6).
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D i s c u s s i o n
Successful endodontic therapies rely upon many factors, the
most important step is having sound background information
of the internal anatomy of teeth and their probable variations.
This information is essential because it influences and establishes
the efficacy of all the succeeding procedures, which includes
the location of canals, chemomechanical debridement, creation
of space for the medicament delivery, and optimized canal
configuration for adequate obturation.6 Anatomical variations
are challenges that are often encountered by clinicians while
performing endodontic treatment. In this case report, an accessory
middle mesial canal was left untreated during previous endodontic
therapy which probably harbored necrosed tissue, bacteria, and
related irritants that must have inevitably contributed to clinical
symptoms and the periapical pathology of endodontic origin.18,19
According to Pomeranz et al., the middle mesial is classified
into three categories. First, when the instrument moves freely
between the mesiobuccal and mesiolingual canals and middle
mesial canal, it is termed as “fin”; second, when prepared canal
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Fig. 5: Master cone radiograph #46

Fig. 6: Post-obturation radiographic representation #46

originates as a separate orifice but joins apically to a mesiobuccal
or mesiolingual canal, it is called “confluent”; and third, when it
originates and terminates from the separate orifice and separate
foramen, respectively, it is termed as “independent”.10 In this case,
the middle mesial was a confluent type because it originated as a
separate orifice and then joined mesiolingual at its middle third.
With the development of teeth, root canal morphology changes
take place. In young and elderly age, intracanal communications
prevalence was low whereas, in the intermediate age group, this
prevalence was high. It has been reported that young individuals
have high pulp horns and large single root canals but with age, there
are regressive changes noticed with secondary dentin deposition
resulting in the formation of partitions or separate canals and
transverse connecting systems.6
Due to the complex canal system, this case was completed in
multiple visits.20 It has been illustrated in many studies that in cases
of re-treatment, disinfecting the canal with sodium hypochlorite
helped in the elimination of microbes.21
Unusual root anatomy and periodontal ligament outlines
should be evaluated meticulously from radiographs. A conventional
technique for assessing unusual anatomy includes the use of certain
dyes, performing Champagne bubble test, manual inspection of
the floor with explorer.22
Between mesiobuccal and mesiolingual orifices in the pulp
chamber, on careful examination, a classical white line is seen which
must be further explored with small hand files for a catch.
The new genera are all about magnification which allows a
better and closer view of the field. Dental operating microscope
and dental loupe serve as magnifications tools in assessing aberrant
canal orifices in the operating field.23 In the present case, the entire
case was performed using a dental loupe and concomitant use of
ultrasonic tips for troughing the pulp chamber.
A traditional three-dimensional radiographic technique like
cone-beam computed tomography is a tool of great importance
in rendering the clinician with apt details of the tooth anatomy.
Kamble et al. reported that CBCT is an important aid to detect
variations in the root canal morphology of teeth of both arches.24
This case had a successful outcome after retreatment of all the
canals thoroughly.

C o n c lu s i o n
Clinicians while performing endodontic therapy should be aware
of all possible variations and should search for hidden canals with
adequate magnification aids for better visualization.

C l i n i c a l S i g n i f i c a n c e
With an increasing number of endodontic treatments being done
each day, it has become imperative to avoid or minimize the most
fundamental of reasons leading to endodontic failure. Cleaning
and shaping of all root canals are of utmost importance for its
successful outcome. Variations of root canal anatomy should not be
overlooked because it can be potentially responsible for case failure.
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