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Abstract
The knowledge of different diverse human teeth roots and root canals morphology and the ability to read its
“road map” is right road for the success of root canal treatment. Double rooted anterior teeth are rarely reported.
This case report aim was to represent management of a case has mandibular canine with two root canals within two
separate roots. Endodontic treatment of tooth #33 with such morphology was performed in a 41-year-old woman.
Therefore, clinicians must always suspect anatomical varieties and do not ignore anatomical variations even if
recorded low prevalence, use all the available tools to diagnose, carefully examine the initial radiograph which is
extremely important for these cases management.
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angulations revealed deep cervical caries approximated the pulp two
apparent roots (Figure 2).

Introduction

Clinical diagnosis showed symptomatic irreversible pulpitis with
normal periapical tissues of left mandibular canine and the case was
scheduled for nonsurgical root canal treatment of the involved tooth.
After the local aesthetic administration (Lidocaine HCL 2% with
Epinephrine 1:100,000) and under rubber dam isolation, caries was
removed from buccal surface then sealed using glass ionomer cement
(Fuji, GC, Tokyo, Japan)and the pulp chamber was accessed from lingual
aspect using round and Endo-Z bur (Dentsply Maillefer, Switzerland)
(Figure 3). To enhance the accessibility to the canals, the access opening
was modified including more the lingual surface. Two main orifices
were found: one lingual and one buccal. Canals were negotiated with
#10 and #15 k files (Dentsply, Maillefer, Ballaigues, Switzerland).

Natural dentition retaining in function and esthetics is the golden
goals of endodontic treatment, achievement of such goals depends on
many steps starting from proper case selection and treatment plan upto final restoration [1]. Root canals preparation regarded as the most
critical step due to its direct effect on subsequent steps in the procedure
(Ova A Peters) [2]. Failure due to incomplete root canal treatment
may cause postoperative disease, pain, and complications [3]. One of
the main of endodontic treatment failure causes is the inability of the
clinician to detect extra canals because of the unexpected anatomy of
some of the root canal systems [4]. For this reason, endodontists have
to owe the awareness of the possible anatomical variations of root
canals morphology of different teeth, adequacy of careful examination
of the initial radiograph and should have the expertise to use modern
magnification devices that help them achieve good success rate [5]. Most
of mandibular canines show type I root canals (one root, one root canal),
about 15% might have two canals and a fewer number reported two
distinct roots [6,7]. Anatomical variations associated with permanent
mandibular canines have been reported by several investigators in Saudi
Arabia [8,9]. Without performing extensive imaging examinations, it is
difficult to precisely determine by clinical means whether a mandibular
canine presents only one root with two independent apical foramens
or actually has two separate roots. The present case report presents the
endodontic management of a mandibular canine has two root canals
within two separate roots. There is no case report done before in alMedina for endodontic treatment of a mandibular canine with two
roots and two root canals. The following clinical report describes the
non-surgical endodontic treatment of a mandibular canine with two
roots and two root canals.

Figure 1: Photograph of mandibular canine showing deep caries in the Buccocervical region.

Case Report
A 41-years-old medically fit female visited the Dental Clinics and,
Hospital of TIBAH University, Al-Medina, Saudi Arabia suffering from
severe pain related to her lower left anterior region. The chief complaint
was “sharp lingering pain upon cold stimulus in left mandibular
canine and lasts for one minute even”. Clinical examination revealed a
mandibular left canine with deep caries in the Bucco cervical region of
the crown (Figure 1). Periodontal examination showed; no tenderness
to percussion, no mobility or periodontal pocket. Vitality tests of the
involved tooth showed; increased reaction at Electrical Pulp Test and
lingering pain to cold. Pre-operative periapical radiographs in different
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Coronal flaring was carried out using #3, 2 and 1 Gates Glidden drills
(Dentsply, Maillefer, Switzerland). Working lengths were established
using apex locator (Root ZX; J Morita Co, Kyoto, Japan) and verified
by periapical radiograph (Figure 4).
Both the buccal and lingual canals were instrumented to an apical
size #40 in buccal canal and #35 in lingual canal followed by step back

Figure 2: Preoperative radiograph of mandibular canine revealed two
separated roots.

instrumentation in both canals up to #60 k file. Root canals irrigation
was done using 5 ml of 3% NaOCl with each file use and final rinse using
5 ml of saline. After chemo-mechanical preparation, root canals were
dried using sterile paper points, and then obturated with cold Lateral
Condensation Filling Technique using gutta percha 2% (DentsplyMaillefer, Ballaigues, Switzerland) and Seal Apex (Kerr Manufacturing
Co) root canal sealer. Master gutta percha cone #40 in buccal canal, #35
in lingaual canal were inserted into canals, tug back was confirmed and
evaluated radiographically (Figure 5). Inserting sealer coated spreader
size #25 (Mani Inc., Tochigi, Japan) next to the master cone, 1 mm
shorter than the working length followed by insertion of accessory

Figure 5: Master cone adjustment in both canals.

Figure 3: Access cavity showing separate orifices of two separate canals.
Figure 6: Obturation of both canals, lateral canals seal.

Figure 4: Working length measurement radiograph with two K-files in two
separate roots.
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Figure 7: Root canals obturation and coronal restoration.
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Figures 8: (A and B) CBCT images of the obturation of both root canals.

gutta-percha cones of respective size in the provided space by the
spreader. This sequence was repeated till the spreader penetration was
not more than 1-2 mm from the cemento-enamel junction. A plugger
was heated and used to remove gutta-percha excess with no further
vertical compaction. The access preparation was there after restored
with glass ionomer cement, post-operative radiographic evaluation
and CBCT (Cone Beam CT) of the obturation revealed proper length,
density, and lateral canals seal (Figures 6 and 7). One week later, the
patient clinical examination showed no symptoms and the tooth
restored with composite resin final restoration (Figures 8A and 8B).

Discussion
Success of root canal treatment mainly depends on proper diagnosis,
case selection, and treatment planning which achieved by integrating
clinical and radiographic findings for a better clinical outcome. Apart
from effectively completing the clinical part of the examination process,
the radiographic aspect represents a core element in diagnosis and
management of endodontic disease. Careful examination of the initial
radiograph is extremely important for identification of multiple roots,
root canals, and anatomical variations. Without performing extensive
imaging examinations, it is difficult to precisely determine by clinical
means whether a mandibular canine presents only one root with two
independent apical foramens or actually has two separate roots. It
is most common for a mandibular canine to present with (Type 1)
classification that is single root canal extending from the chamber of
the pulp to the root apex. However, variable root canal morphologies
can occur such as two root canals within a single root [1-9] and in
some complex cases, three root canals within one or two roots have
been reported [10-12]. Cases have mandibular canines with two root
canals within two roots were reported [13,14]. The present case report
presented; A Saudi female who required a non-surgical root canal
treatment on her permanent mandibular canine have two roots and
two root canals. A pre-operative periapical radiograph was taken with
various horizontal angulations.
The initial radiograph revealed anatomical variations from the
normal in relation to the mandibular canine (#43) which presented
with two roots and two root canals; namely one buccal and lingual,
respectively. The two canals have two separate buccal and lingual
orifices within pulp chamber till the root apex of the buccal and lingual
roots respectively. In this present case, an adequately prepared access
cavity with more lingual extension) helped to clearly visualize the
pulpal floor in which buccal and lingual orifices were detected and
accessed appropriately forming an access preparation with an ovoid
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outline Bucco-lingually. Periapical radiographs at different horizontal
angulations formed the core milestone element in this presented case
report, as it confirmed the occurrence of variations in the root anatomy
in relation to #43. Properly angulated periapical radiographs taken
at more than one angle allowed for separation of buccal and lingual
roots and limited their superimposition [15,16]. Periapical radiographs
with different horizontal angulations for both working length
determination and master cone placement were further performed
and were found to support the previous initial results; presence of
buccal and lingual roots for #43 with buccal and lingual canals in
each root respectively. Buccal root and buccal canal were longer than
its component lingual root and lingual canal. More advanced tool for
radiographic investigation such as cone-beam computed tomography
(CBCT) have been recently introduced to give accurate and specific
information about root canal variations [17]. However, in the present
case report, the anatomical variation was obtained by using periapical
radiographs with various horizontal angulations. It must thus be
emphasized that a sound knowledge of different teeth roots anatomy
and morphology is mandatory before attempting any root canal
diagnosis and treatment planning as well as careful examination of the
initial radiograph. Failure to do so may lead to an endodontic mishap
due to the superimposition of any existing roots and root canals, and
lack of cleaning and shaping of the obscured ones, allowing them to act
as an existing source of infection that may presumably end up in a root
canal failure. Recently, magnification tools and devices such as fibre
optics, magnification loupes, and the Dental operating Microscope
are becoming more popular in the endodontic practice and are used
by many of the endodontists to help detect the presence of extra roots
and extra canals by increasing illumination and magnification [18].
It is worth noting that some researchers attributed variations in root
canal anatomy from the most common types to certain factors, such as
genetics, sex, race, as well as to some extent the researches’ judgment
and experience.

Conclusion
In spite of rare occurrence of mandibular canines have two separate
roots recorded by the literature, clinicians should always suspect
the occurrence of variations in teeth they are treating and should
never assume that root canal morphology is simple. Always a careful
radiographic interpretation with different angulations must be done.
The diagnosis and meticulous exploration of the variable anatomy
of a mandibular canine allow for good the planning of management
protocol and success of root canals treatment.
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