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Abstract: Abnormal morphology of the root canal
may exist in any tooth, even a maxillary central incisor.
In this paper we report endodontic treatment for a rare
example of a maxillary central incisor with one root and
three root canals. (J. Oral Sci. 49, 245-247, 2007)

Keywords: maxillary central incisor; three root canals.

Introduction
The presence of an additional root canal in the maxillary

central incisor is extremely rare. A number of studies of
root canal anatomy have described that the maxillary
central incisor has only one root and one canal in 100%
of examined cases (1-4), with variations only in the number
of lateral canals and the position of the apical foramen.

Some clinical reports have described a maxillary central
incisor with two canals or two roots (5-14). Only one
report has described endodontic treatment of a very unusual
maxillary central incisor that had dens invagination and
four canals (15). Here we report the features and endodontic
therapy of a very rare example of a maxillary central
incisor with three canals in a single root.

Case Report and Results
An 11-year-old male patient without any remarkable

medical history was referred to the Department of
Endodontics, Faculty of Dentistry, Mashhad, Iran. His

maxillary right central incisor had suffered a traumatic
complicated crown fracture 2 weeks previously. Clinical
examination revealed that approximately 3 mm of the
incisal edge of the tooth had been broken horizontally. There
was spontaneous and severe pain due to cold, heat, and
mastication, and the tooth was also tender to percussion
and palpation. However, there was no mobility or crown
discoloration and the pocket depth was normal. The
adjacent teeth gave normal responses to cold, heat, and
electrical stimulation of the pulp, percussion, palpation and
mobility tests. Radiographic examination showed one root
and three root canals that converged in the apical third with
no periapical changes (Fig. 1). This anatomical variation
of the root canal was also evident in the patient's other
maxillary incisors.
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Case Report

Fig. 1 Preoperative diagnostic radiograph showing one root
and 3 root canals.
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In this case, care was necessary for preparation of the
access cavity because of the unusual pulp chamber anatomy
in order to locate orifices under local anesthesia and rubber
dam isolation. The major canal in the center of the root
was immediately located after removing the roof of the pulp
chamber. However, the thin orifices of the mesiobuccal and
distobuccal canals were pinpointed through extended
access toward the buccal side, removal of excess dentin
in the the operation area, and by means of a CK-17
endodontic explorer. Thereafter, the three canals were
negotiated using a No.8 K-file (Maillefer, Ballaigues,
Switzerland), and working length was established using
a No.15 K-file (Maillefer) (Figs. 2, 3). A rubber dam was
placed on the left central incisor, in order to prevent
superimposition of canals in the coronal third of the root.
Then instrumentation was done using a step-back technique
up to a No. 70 K-file (Maillefer), Gates-Gliddens No. 2,
3 (Maillefer), and copious irrigation with 2.6% sodium
hypochlorite. Cleaning and shaping were completed and

obturation was performed using a lateral condensation
technique with gutta-percha and AH26 sealer (Dentsply,
De Trey, Germany) (Fig. 4). Zonalin dressing (Masterdent,
NY, USA) was applied as a temporary restoration of the
access cavity. Final restoration of the tooth was
accomplished using composite resin (Synergy, Coltene,
Langenau, Germany) after one week.

Discussion
Root canal anomalies, usually those caused by fusion

or gemination, are revealed when coronal anomalies occur.

Fig. 2 Clinical view of the pulp chamber and orifices.
Fig. 3 Determination of working length with a periapical

radiograph.

Fig. 4 Obturation of the canals with gutta-percha.
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However, some teeth with clinically normal crowns can
have root canal anomalies.

In cases of fusion of two adjoining tooth germs during
development there is one less tooth than normal in the
affected dental arch. Alternatively, an abnormal tooth can
fuse with a supernumerary tooth, in which case the number
of teeth remains normal and diagnosis is easy because the
supernumerary tooth is often atypical. There may be a
common root canal or entirely separate root canals
depending on whether fusion occurs during very early
tooth formation or later. Germination is the attempted
division of a single tooth germ by invagination during the
growth cycle. The number of teeth is normal. Division is
usually incomplete and the result is two completely or
incompletely separate crowns with a single root and root
canal space, the crowns of which are wider than normal
and often have a vertical incisogingival groove (11).

In the present case, the size of the tooth crown in
comparison with its adjacent teeth was normal. Also, there
were a normal number of teeth in the dental arch.

Although the maxillary central incisor usually has one
canal, clinicians need to be aware of unexpected root canal
morphology when performing root canal therapy.
Obviously, a knowledge of pulp anatomy (knowing where
to look for, and expect to find, the orifices), perseverance
and care are necessary for access cavity preparation and
location of the canal orifices, along with magnification and
adequate illumination to reveal color changes in the internal
dentin and subtle landmarks that may not be visible to the
unaided eye. Surgical loupes, endodontic endoscopes and
dental operating microscopes are some of the commercially
available instruments that can help the clinician to
accomplish these goals. In cases of greatly receded pulp,
the use of extended shank round burs even in a miniature
handpiece will extend the depth of cut to find a thin orifice.
It is most important to enlarge the occlusal opening so that
complete control over the direction of the instrument can
be maintained. Repeated radiographs to verify the depth
and direction of the cut are also valuable.
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