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Filling of a C-shaped canal using the Epiphany
System and McSpadden compactors
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abstract

preparation was performed using a reciprocating system,
and the root canal filling was performed using the Epiphany
system associated with the McSpadden compactor.

The aim of this paper was to report two cases of lower second molars, presenting C-shaped root canal systems. The
procedures for root canal treatment were described and discussed along with those presented in the literature. Root canal
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Case report 1
A 32-year-old female patient presented with spontaneous pain, exacerbated by cold and heat, in the
lower right second molar. Clinical examination revealed extensive caries; radiographic examination revealed fused roots (Fig 1A). Upon completing the access cavity, the pulp chamber floor appeared to be in
a C-shaped configuration (Fig 1B). After exploration,
the distal, mesiolingual and mesiobuccal canals, the
latter located between the first two, were found. After
the clinical exam and the working length radiographic
exam (Fig 1C), it was found that the root canals ended
in the same foramen.

Introduction
Knowledge of internal anatomy, and possible variations that can occur in the root canal system, is essential to
the success of endodontic treatment. Some dental groups
may present a C configuration in the cross section of the
root. Cooke and Cox1 first described these cases. The
literature shows variation in the prevalence of C-shaped
root canals, depending upon the population studied, from
2.7% to 45.5%.1-7 The difficulties in diagnosis, instrumentation and filling of root canals with this variation have been
reported.1,8-12 The aim of this paper was to present two
clinical cases with C-shaped root canals, filled using the
epiphany system and the McSpadden technique.
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Figure 1. A) Preoperative radiograph. B) Image showing the C-Shaped canal. C) Working length radiograph. D) Final radiograph.
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Case report 2
A 56-year-old female patient presented with large
cavities, communicating with the pulp chamber, in the
lower right second molar. The tooth was asymptomatic, and apical periodontitis (Fig 2A) was observed
following radiographic examination. After removing the metal crown and caries, the floor of the pulp
chamber presented a C-shaped configuration. After
exploration, the distal, mesiolingual and mesiobuccal
root canals, which are the most central, were located.
The working length radiograph revealed the presence
of a foramen for each root canal (Fig 2B). During instrumentation, there was an isthmus revealed from
the entry to the region near the apical third, between
the mesial canals.

In both cases, the preparation and filling of the
root canals were performed the same way. After
exploration with #10 and #15 K-files; #1, #2 and
#3 Gates-Glidden drills (Maillefer, Ballaigues, Switzerland) were used, aiming for a straight access to
the root canals. The Root ZX apex locator (Morita,
Kyoto, Japan) established the working length 1.0 mm
from the apex. The root canals were prepared using
the crown-down technique13 with a reciprocating system (Kavo, Biberach, Germany) and Flexo-file files
(Maillefer). For both cases, the apical thirds of the
distal canals were prepared using a #40 instrument,
and of the mesial canals using a #35.
Throughout the preparation, the canals were
rinsed with 2.5% sodium hypochlorite solution. Final
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Figure 2. A) Preoperative radiograph. B) Odontometry radiograph. C) After instrumentation. D) Final radiograph.
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Fan et al22 and Jung et al23 suggest that it is possible to
identify these cases in the radiographic exam by taking additional radiographs with 20 degrees of angulation in the mesial or distal directions. However, the
identification of a C-shaped canal can be made only
after access cavity and observing the pulp chamber
floor. In these cases, endodontic treatment may be
difficult due to the complexity of the anatomy. Melton
et al24 showed that the C-shaped configuration can
change at different levels in the same tooth. Marroquin et al25 and Green26 found high incidences of irregularities in these cases, such as lateral or accessory canals and apical deltas, suggesting that cleaning,
shaping and filling can present challenges. Cheung et
al27 showed that most teeth had two or three main
canals, and a few specimens had four or more. Accessory canals, inter-communication canals and apical
deltas ranged from 11% to 41% of cases. Bolger et
al8 reported a case of a first molar with a C-shaped
canal with four canals and four foramina. Marroquin
et al25 showed an incidence of 69% of teeth with one
foramen; of only 31% with two foramina in the mesial
root; and, of 87% and 13%, respectively, in the distal roots of mandibular second molars. Rocha et al28
showed an incidence of 61% of teeth with one foramen; of 38.8% with two foramina in the mesial root;
and, 97.4% and 2.6%, respectively, in the distal roots
of mandibular second molars. Manning16 showed that
most C-shaped canals had three main canals, all with
lateral canals and a high incidence of apical deltas.
The reported cases had three root canals: one distal
and two mesial. The first case suggests the presence
of one foramen for the three root canals (Fig 1C).
In the second case, the radiography of the working
length shows the presence of one foramen for the distal canal and separated foramina for the mesial canals
(Fig 2B). However, after preparation of the mesial canals, it was not possible to maintain the instruments
at the same time on the same working length established initially. This shows that the canals met each
other, 1.0 mm from the apex (Fig 2C).
Fan et al29 studied 54 extracted teeth with C-shaped
root canals, collected from the Chinese population,
using computed tomography. They reported that the
average length of roots from the dentin-enamel junction to the root apex was 12.1 mm, ranging from 9.5
to 16.5 mm. The beginning of the bifurcation of the

irrigation was performed using a 17% EDTA solution
and a saline solution.
For filling, the Epiphany system (Pentron, Wallingford, USA) and McSpadden compactors (Maillefer, Ballaigues, Switzerland) were used. The primer
was applied to the walls of the canals to the working length using sterile absorbent paper points, and
the excess was removed. Resilon master cones and
an accessory cone M were selected, corresponding
to the diameter of the last file to reach the working
length of each root canal. Using the master cone, the
sealer was inserted into the root canals, repeating until the final part of the cone was sealed.
The cones were kept within the canals and an accessory cone M was introduced into each root canal.
A #50 McSpadden compactor was introduced using
an in-and-out motion, oscillating a few millimeters.
The filling material was plasticized and the root canal
system was filled. The depth of compaction was determined by the anatomic conditions and took only a
few seconds.14 After plasticization, vertical condensation and polymerization of the coronal portion of the
filling was performed for 40 seconds.
Discussion
Knowledge of internal dental anatomy and variations is very important for endodontic therapy. Among
the variations, root canal systems with C-shaped configurations may be noted. Some authors have shown
the prevalence of these cases among the Asiatic,6,15,16
Lebanese4 and Saudi Arabian5 populations; although,
in the reported cases, the patients were Caucasian
and European.
The literature reports the higher frequency cases
in the lower second molars, although occurrences in
first molars, lower molars and premolars were also
reported.1,3,8,9,11,17-21 Cook and Cox1 reported the difficulty of radiographic diagnosis of C-shaped root canals. However, Haddad et al4 observed radiographic
features common to almost all cases: The presence
of fused roots, or very close roots; a large distal canal;
a narrow mesial canal; and lack of clarity in the image
of the third mesial canal. These characteristics were
also found in the initial radiographs of presented cases, with the exception of the image of a large distal
canal, although a clinically proven, large-diameter canal has also been found. Results from the studies by
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The filling of this region can be facilitated with
a technique that promotes the plasticization of the
filling material, although good results were reported
with the lateral condensation technique.9,20,31,32 In
both cases presented, the filling was performed using the Epiphany system and McSpadden technique,
highlighting the filling of the isthmus at the cervical
third (Figs 1D and 2D). Michelotto et al33 found good
results for the quality of the filling and the flow of filling material using this combination; Veríssimo et al34
presented good results in terms of infiltration.
The cases reported show that, by combining
knowledge of anatomic variations with a treatment
protocol, the professional can achieve good clinical
and radiological results in these situations.

canals occurred 2.0 mm from the apex in most cases,
reaching a maximum of 4.0 mm in all cases. This emphasized the presence of the isthmus connecting the
mesial and distal canals, which was more pronounced
in the cervical third. This makes it difficult to visualize
the entry of the canals, depending on the depth of
the pulp chamber. The mesial and distal canals could
be instrumented normally; but, the isthmus should be
slightly larger, depending on the thickness, to avoid
perforation.30,31 Therefore, irrigation and intra-canal
medication is fundamental, especially in mortified
pulp treatment. Preparation of the root canals with
the reciprocating system provided instrumentation of
most of the walls of the canal system, allowing use of
the instrument in the region of the isthmus.
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