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Thorough knowledge of the external and internal
anatomy of teeth is essential in root canal treatment

and crucial for success. Endodontic treatment failure can
be attributed to lack of knowledge of the wide morpho-
logical divergence of the root canal system. Mandibular
canines are recognised as having one root and one root
canal in the majority of cases. Regarding anatomical vari-
ations associated with mandibular canines, approximately
15% contain two canals with one or two foramina1-3. A
study of the internal anatomy, direction, number of roots
and size of 830 extracted human mandibular canines
showed that 98.3% of these teeth contain a single root,
92.2% consist of one canal and one foramen, 4.9% have
two canals and one foramen, and 1.2% contain two canals
and two foramina4. The incidence of two-rooted canines
was as low as 1.7%. Clinicians should be aware of anatomi-
cal variations, and should never assume that canal systems
are simple. Two cases of a mandibular canine with two root
canals are reported, both treated with root canal therapy.

Case Reports

Case 1

A 46-year-old Chinese female complained of severe pain
in the right mandible. Clinical examination revealed that

tooth 43 had deep occlusal caries. A thermal test with
ethyl chloride along with a percussion test produced
severe, long-lasting pain. A diagnostic radiograph did not
reveal periapical pathology but did indicate two root
canals (Fig 1A). The patient was then diagnosed with
irreversible pulpitis. Local anaesthesia was administered
and a rubber dam was placed. The opening of the pulp
chamber was prepared using a round diamond bur
(Dentsply Maillefer, York, PA, USA). The pulp chamber
was opened extensively and both the buccal and lingual
canal were located. The working length for both canals
was established with the use of radiography. The root
canal configuration consisted of two canals leaving the
floor of the pulp chamber, converging into one canal and
exiting at a single apical foramen. The canals were
instrumented with Flexofiles and Gates Glidden burs
(Dentsply Maillefer) using a step-down instrumentation
technique. The root canals were irrigated with 1% NaClO
during the preparation procedure and 17% EDTA was
used as a final irrigation to remove the smear layer after
the preparation procedure. The canals were filled by
lateral condensation technique (Fig 1B). After obturation,
the access cavity was sealed with resin.

Case 2

A 40-year-old female complained of occasional discomfort
from her right mandible. Clinical examination revealed that
tooth 43 had deep cervical caries, and the tooth gave slight
tenderness to percussion and palpation and was not sensitive
to a thermal test. The diagnostic radiograph showed a peri-
apical lesion associated with tooth 43 as well as the presence
of two roots (Fig 2A). The patient was diagnosed with
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Two clinical case reports are presented to illustrate the anatomical variation found in the
human mandibular canine. In the first case, the mandibular canine has one root and two root
canals. In the second case, the mandibular canine has two distinct roots. Both were treated
with conventional endodontic treatment. 
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chronic periapical periodontitis. Access was achieved using
a round diamond bur and a rubber dam was placed. The pulp
chamber was opened extensively to facilitate the location of
the buccal and lingual canals. Working length was estab-
lished for both canals by use of radiography. The canals
were instrumented with ProTaper® (Dentsply Maillefer)
files using a crown-down instrumentation technique. The
root canals were irrigated with 1% NaClO during the pre-
paration procedure and 17% EDTA was used as a final irri-
gation to remove the smear layer. The canals were filled by
vertical condensation of warm gutta-percha (Fig 2B). After
obturation, the access cavity was sealed with resin.

Discussion

It is important to recognise the possible permutations of
canal morphology in endodontic therapy. Failure to
locate and treat an extra canal is one of the most common
causes of root canal treatment failure. Some root canals
are often left untreated because the clinicians fail to iden-
tify additional root canals or anatomical variations. If the
clinician is alert to the clues that suggest the extra canal’s
presence, most of them can be found.

It is essential that clinicians know the clinical and radio-
graphic signs that suggest the presence of extra canals.
Endodontic exploration and a thorough and careful radio-
graphic evaluation could lead to identification or suspic-
ion of additional canals. 

Radiographs taken from different angles, along with a
file in place, might be helpful in finding and locating extra
canals. The relationship of the two canal orifices is also
significant, as the closer the orifices are to each other, the
greater the chance that the two canals join at some point
within the body of the root1,3,5.

In the majority of cases, the mandibular canines are
recognised as usually having one root and one root canal.
Green6 and Vertucci3 reported that 15% of mandibular
canines possess two canals with one or two foramina.
Mandibular canines with two roots and two canals were
also described7, as well as three canals and two foramina
in a mandibular canine8. All of these cases suggest
abnormal development of the tooth and root.

Thorough knowledge of anatomical variations in the
root canal is essential, and it is imperative that clinicians
do not assume that root canal systems are simple. These
case reports highlight the importance of having detailed
knowledge of all possible root canal irregularity: practi-
tioners should look for extra canals in all root canal cases. 
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Fig 1 Case 1: (A) preoperative radiograph of tooth 43 shows
two root canals; (B) final obturation of the root canals using
cold lateral condensation.

Fig 2 Case 2: (A) preoperative radiograph of tooth 43,
indicating two roots; (B) final obturation of the root canals using
vertical condensation of warm gutta-percha.


