Haddadi A,et al
J Res Dentomaxillofac Sci

http://www.jrdms.dentaiau.ac.ir

e(ISSN): 2383 -2754
p(ISSN):2588-4166

Journal of Research in Dental and Maxillofacial Sciences

Endodontic Treatment of a Mandibular First Premolar With Three
Root Canals: A Case Report
Haddadi A1, Hoshyari N1
Assistant Professor ,Endodontics Dept,School of Dentistry, Mazandaran University of Medical Science,Sari,Iran

1

ARTICLE INFO

ABSTRACT

Article History

Received: July 2017
Accepted: Sep 2017
ePublished: Oct 2017
Keywords:

Abnormality,
Bicuspids, Dental Pulp
Cavity,
Mandible,
Root Canal Therapy

Background:A correct diagnosis of the morphology of the root canal system is crucial in order to ensure a successful root canal treatment. The incidence of mandibular
first premolars with three root canals has been reported to be low. This clinical case
report describes a case of a successful nonsurgical endodontic management of a mandibular first premolar with three root canals.
Case presentation: A 27-year-old man presented to our clinic with pain in the left
mandibular premolar. The diagnosis was irreversible pulpitis based on the clinical
and radiographic examinations. Hence, root canal treatment was recommended. After
preparing the access cavity, the orifices were found by removing the dentinal shelves.
The root canals were treated by rotary files and were obturated using the cold lateral
compaction technique.
Conclusion: Mandibular premolars can present with an extremely complex root canal
morphology, which if not considered during the treatment, it can lead to post-treatment complications, failure, or flare-ups.
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Introduction:

The main objective of endodontic therapy is
mechanical and chemical debridement of the entire root canal followed by a three-dimensional
obturation with an inert filling material and coronal restoration.(1) However, the presence of an untreated or missed root canal may lead to endodontic treatment failure.(2) Sometimes, root canals are
left untreated because the clinicians fail to identify their presence particularly in teeth that have
anatomical variations.(3) It has been reported that
mandibular premolars are probably the most difficult teeth to treat endodontically due to the wide
variations of the root canal morphology.(4) It is reported that 0.5% of first premolars have three root
canals.(3) Thus, practitioners must have a thorough
understanding of the internal anatomical configurations of teeth before undertaking endodontic
therapy.(5)

Case presentation:

A 27-year-old man, with no significant
medical history, was referred to the endodontics
department of Mazandaran University of Medical Sciences, with a chief complaint of a moderate pain in the right lower jaw. There was an
intermittent localized moderate dull pain that was
initiated by eating sweet and hot foods. On the
clinical examination, the patient’s level of oral
hygiene was found to be moderate. A deep carious lesion was observed in tooth #28, but there
were no swellings or sinus tracts. Pulp vitality
tests showed sensitivity to hot and cold stimuli
and to the electric pulp test. The diagnostic radiograph showed a carious coronal lesion and a sudden narrowing of the root canal according to the
“fast break” guideline (Fig. 1). Based on these
findings, the pulp was diagnosed with irreversible pulpitis with normal periapical tissues.

Figure 1- Panoramic radiograph

An access cavity was prepared after administration of local anesthesia (2% lidocaine with
1:80,000 adrenaline) under rubber dam isolation.
To gain sufficient access to the root canals, the
conventional access opening was modified into
one that was wider mesiodistally. During the
search for root canals, we encountered the lingual root canal first; however, finding the second
and third root canals’ orifices was difficult as the
canals were narrow and calcified, and the orifices
were hidden under a dentinal shelf, so we had to
extend the access opening distally (Fig. 2).

Figure 2. Root canal orifices
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The working length (WL) was determined by the
use of an electronic apex locator and was confirmed
by radiography (Fig. 3).

Figure 5. Radiograph of the tooth with coronal restoration
Figure 3. Working length (WL) radiography

Debridement and shaping of the root canals
were carried out by the RaCe™ rotary file system
(FKG, La Chaux-de-Fonds, Switzerland) with copious irrigation by 5% sodium hypochlorite solution. After the completion of the cleaning and shaping, the root canal system was obturated by using
the cold lateral compaction technique with guttapercha cones and a resin-based sealer (Fig. 4).
Figure 6. Coronal restoration

Discussion:

Figure 4. Obturation radiography

A post-obturation radiograph was obtained, and the
coronal access cavity was restored by composite
build-up (Fig. 5 and 6).
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Successful endodontic treatment of mandibular premolars is often a challenging task.(6) This
can be related to the internal morphology of the
pulp cavity, the number of root canals, and the
presence of apical deltas and lateral root canals.
(6)
These anatomical variations have been welldocumented in anatomic studies and case reports. (7-9) High-quality preoperative radiographs
with different horizontal angulations (20° and
40°) should be used to identify the anatomical
variations of the root canal system. (10,11) During
the radiographic study, examination of the periodontal ligament (PDL) space can help identify
the root shape, root position, relative root outline
and presence of extra roots.(10) The sudden radiographic disappearance (fast break) of a root canal
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on parallel radiographs may be an evidence of a
dividing root canal or an additional root canal. (12)
In the present case, we noticed a sudden change
in the radiolucency of the canal space. A small
access cavity in such teeth restricts the visualization of the area; hence, a wider endodontic access
is necessary to locate the additional root canals.
(13)
In order to better visualize the pulp chamber,
the access cavity should have divergent walls towards the occlusal aspect, allowing identification
of the anatomic map of the pulp chamber floor
with its canal orifices.(6)
In this case study, we used an Endo-Z drill
(Dentsply/Maillefer, Ballaigues, Switzerland)
positioned parallel to the long axis of the tooth to
shape the access cavity.
Previous studies have shown the presence of
one orifice at the lingual aspect and two orifices at
the buccal aspect of the pulp chamber floor.(14) In
the present case, one canal orifice was located at
the lingual aspect, and another canal orifice was
found at the buccal aspect, while the third orifice
was located distal to the mentioned orifices
(Fig. 2). In such cases, tactile sensibility and the
direction of the instruments during exploration of
the root canal system can be helpful.(6) The sense
of touch and radiographic images during treatment will take on further importance, especially
in cases in which division of the root canals occurs in the apical half of the root trunk.(11,15)
In the present case, some opening resistance
was felt during the initial negotiation of the canals with #08 and #10 k-files, which indicated the
presence of extra root canals. In addition, the WL
file appeared off-center on the radiograph. Although the root canal morphology was complex,
it was clearly determined on the preoperative
radiograph. After identification, proper cleaning
and shaping were followed by a complete obturation of all the root canals, leading to a predictable
long-term endodontic prognosis.(6)
Although it is rare for a mandibular first premolar to have three root canals, each case should be
carefully examined radiographically and clinically to locate all the root canals.
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Conclusion:

Mandibular premolars can present with an
extremely complex root canal system morphology, which if not considered during the treatment,
it can lead to post-treatment complications, failure or flare-ups.
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