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CASE REPORT

Endodontic management on a C-shaped
mandibular molar fused with a supernumerary
tooth: a report of a rare case

ABSTRACT Filipe Colombo Vitalit

Braulio Pasternak-Junior?
Aim: Fusions involving mandibular molars and supernumerary teeth are rarely reported. lhan Vitor Cardoso?
The complex internal anatomy makes the endodontic treatment of these teeth a challenge . o N,
for the clinician. This report describes the endodontic management of a rare case of a Cleonice da Silveira Teixeira

C-shaped mandibular molar fused with a supernumerary tooth.

Summary: A 29-year-old male was referred for endodontic treatment of the right mandibu-

lar second molar. The initial clinical examination indicated atypical anatomy of this tooth,

with the presence of a “supernumerary cusp”. Cone-beam computed tomography (CBCT)

images showed that the cusp was a supernumerary tooth, with its canal separated in the

cervical third, but fused in the apical third to the second molar canals, forming a single *Private Practice, Florianopolis, Brazil.

C-shaped canal. After clinical and radiographic examination, the diagnosis was irreversible

pulpitis. The endodontic treatment was performed with the aid of a dental operating micro-

scope. The root canals were instrumented using the crown-down technique and irrigation

using 2.5% sodium hypochlorite (NaOCI). Passive ultrasonic irrigation was performed (2.5%

NaOCl and 17% EDTA solutions) followed by obturation using the thermoplasticization tech-

nique. No clinical or radiographic changes were noted at the 12- and 24-month follow-up

visits.

Key-learning points:

e The analysis of CBCT images and the use of magnifying tools are essential for the diagnosis
and treatment of teeth with complex root canal anatomy.

* For teeth with complex anatomies, in addition to the traditional methods of root canal shaping
and filling, it is necessary to associate methods that enhance the cleaning and disinfection
of the root canal system.
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Introduction

he success of endodontic ther-
apy depends on adequate de-
bridement and filling of the
root canal system (1). Clinicians
need to have adequate knowl-
edge about the morphology of the root
canal and its possible variations to achieve
satisfactory outcomes in endodontic treat-
ments (1, 2). The presence of unusual and
complex variations in root canal morphol-
ogy may contribute to unsuccessful treat-
ment since it can make it difficult to locate
and negotiate the canals, as well as their
subsequent management (1).
The C-shaped root canal system is an an-
atomical anomaly with a cross-sectional
shape similar to the letter ‘C’ (2). Its con-
figuration has a higher prevalence in
mandibular second molars and is rarely
related to other teeth, such as premolars,
mandibular first or third molars, and
maxillary molars (2, 3). The prevalence
ranges from 2.7 to 55% in different ethnic-
ity, with higher values in oriental popula-
tions (3). C-shaped root canal anatomy may
vary along the root length, with individu-
al canals that have a kind of fin or net
connecting them (4). In addition, the canal
walls may be of different thicknesses, in
which the lingual wall is generally thinner
(4). Due to the peculiarities of its clinical
characteristics, this anatomical configu-
ration may present challenges in cleaning,
shaping, and filling of the root canal (1, 4).
The etiology of supernumerary teeth is still
not entirely clear (5). Hyperactivity of the
dental lamina, heredity, and association
with syndromes are factors that have been
extensively investigated (5). These teeth
can differ in number or morphology and
occur anywhere in the dental arch, as well
as can be fused to permanent teeth, most
commonly in the anterior region of the
maxilla (5). However, fusions involving
supernumerary teeth with mandibular
molars are rarely reported in the literature
(6). These fusions can be partial or total,
depending on the stage of development of
the teeth at the time of union (7). Fused
teeth usually have independent root canals
with combined dentinal walls (8). If these
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teeth have endodontic involvement, their
treatment becomes a challenge for the
clinician (6, 7).

According to the American Association of
Endodontists, cone beam computed tomog-
raphy (CBCT) should be considered the
imaging modality of choice for endodontic
treatment of teeth with potential suspicion
of complex morphology (3, 9). In cases of
C-shaped root canals or fused teeth, CBCT
facilitates and improves the understanding
of the root canal morphology, as it provides
a three-dimensional image of the same (3,
9). In addition, the use of magnifying tools
for endodontic therapy, such as the dental
operating microscope, can increase the
effectiveness and precision of treatment,
especially in teeth that have some particu-
lar anatomical complexity (10). Therefore,
the present case report describes the en-
dodontic management of a C-shaped root
canal in the mandibular second molar
fused with a supernumerary tooth, with
the guidance of a CBCT image and the use
of a dental operating microscope.

Report

A 29-year-old Caucasian man, in general-
ly good health (ASA 1), was referred by
another clinician for endodontic treatment.
The patient was complaining about spon-
taneous, intense, and localized pain in the
lower right second molar, which started
two days earlier. In an intraoral examina-
tion, the tooth presented an atypical su-
pernumerary cusp fused by a buccal sur-
face (Figure 1A), was free of cavities or
restorations, probing depth was within
normal limits (less than 3 mm) and no
pathologic tooth mobility was observed. It
showed a mild response to percussion/
palpation and pain was exacerbated when
the cold test (Roeko Endo-Frost; Coltene,
Langenau, Germany) was performed. It
was observed an abrasion lesion in the
supernumerary cusp (Figure 1A). Also, the
patient came in possession of panoramic
radiography (Figure 1B) and a CBCT of the
mandible, with section thickness (voxel)
of 0.099 mm and 0% distortion in axial
and transversal (parasagittal) sections, and
3D, sagittal, coronal, axial and transversal
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Figure 1

A) Clinical image before
endodontic treatment:
atypical supernumerary cusp
fused with the mandibular
second molar by buccal
surface. B) Panoramic
radiograph: red arrow
indicating the tooth to be
treated. C) CBCT periapical
reconstruction. D, E) CBCT
3D reconstructions: D)
buccal and E) occlusal views.

reconstructions. At tomography and 3D
reconstructions evaluation, it was noticed
that the ‘atypical supernumerary cusp’ was
a supernumerary tooth characterized by
increased height and reduced mesiodistal
width. It was also realized that the super-
numerary canal was separated in the
cervical third (Figure 2AB), but fused in
the middle (Figure 2CD), and apical thirds
(Figure 2EF) to the second molar canals,
forming a single C-shaped canal in the
buccal direction. According to a previous
study,(11) isthmuses in root cross-sections
were classified as type III (incomplete
isthmus existing above and/or below a
complete isthmus). Considering clinical
and radiographic findings, the diagnosis
was irreversible pulpitis and endodontic
treatment of the tooth was proposed. An
informed consent form was obtained from
the patient, to perform the endodontic
intervention.

After the right lower alveolar and buccal
nerve block (2% mepivacaine with
1:100.000 epinephrine [DFL, Taquara,
Brazil]), isolation with a rubber dam was
performed and secured with liquid dam
material (Top Dam; FGM, Joinville, Brazil).
Then, all treatment was conducted under
operative microscopy (MC-M3101; DF
Vasconcellos, Valenga, Brazil). Initially,
coronary access was performed in the
center of the occlusal surface of the second

molar with a high-speed diamond bur
(#1014; KG Sorensen, Cotia, Brazil), pri-
marily to access the mesial and distal
canals. As it was not possible to locate the
supernumerary canal, another access was
made in the center of the occlusal surface
of the supernumerary cusp (Figure 3A). A
size 10 K-file (Dentsply Maillefer, Tulsa,
USA) was introduced into the root canals,
under copious irrigation with 2.5% sodium
hypochlorite (NaOCI) solution to ensure
patency. Next, the canals were measured
with an electronic apex locator (Root ZX
IT; ] Morita, Kyoto, Japan) and the working
length (WL) was established in the apical
foramen.

Then, the root canals were prepared with
the Reciproc Blue R25 instrument
(#25/0.08; VDW GmbH, Munich, Germany),
according to the manufacturer’s instruc-
tions. At each removal of the instrument
for cleaning, the root canals were irrigated
with 2 mL of 2.5% NaOCl with the aid of
a NaviTip 30-G tip (Ultradent Products Inc,
South Jordan, USA) coupled to a 5-mL
syringe. After preparation, passive ultra-
sonic irrigation (PUI) was performed in all
root canal system with the aid of an ultra-
sonic tip (E1 Irrisonic; Helse Ultrasonic,
Séo Paulo, Brazil), alternating 2.5% NaOCl
and 17% ethylenediaminetetraacetic acid
(EDTA) solution. At this time, the patient
complained of intense pain in the tempo-
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Figure 2

CBCT images. A) Transversal
section: supernumerary
canal separated from the
second molar canals in the
cervical third. B) Axial
cervical section: individual
mesial (M), distal (D) and
supernumerary (S) canals. C)
Transversal section:
supernumerary and second
molar canals fused in the
middle third. D) Axial middle
section: supernumerary,
mesial and distal canals
fused forming a single
C-shaped canal. E, F) Axial
apical sections showing a
single C-shaped canal.

Figure 3

A) Clinical image during
endodontic treatment. Two
access cavities were
performed: traditional access
in the center of the occlusal
surface, and in the center of
the occlusal surface of the
supernumerary cusp to
locate the supernumerary
canal. B) Clinical image after
endodontic treatment
showing both access cavities
restored. C) Final periapical
radiograph.
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romandibular joint and requested that the
treatment be stopped. Despite being a di-
agnosis of irreversible pulpitis, the treat-
ment had to be conducted in two sessions,
seeking to respect the patient’s request and
his joint pain threshold. Therefore, the root
canals were dried with sterile absorbent
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paper points (R25; VDW
GmbH, Munich, Germany),
and a calcium hydroxide (CH)
intracanal dressing (Ultracal
XS; Ultradent, South Jordan,
USA) was placed (12). After a
digital periapical radiograph
to confirm the complete filling
of the root canals by the CH
dressing, the access cavities
were sealed with a light-cur-
ing, ready-to-use, glass iono-
mer composite cement (Iono-
seal; Voco, Cuxhaven, Germa-
ny).

Two weeks later, the patient
returned without symptoma-
tology and a second interven-
tion was carried out. After the
initial procedures (anesthesia
and tooth isolation with a
rubber dam), the temporary
restorations were removed
from the access cavities with
a high-speed diamond bur
(#1014). To remove de CH
paste from the root canals, a
copious amount of 2.5% NaO-
Cl solution was activated us-
ing an ultrasonic tip (E1 Irri-
sonic). Next, the canals were dried with
absorbent paper points (R25) and obturat-
ed with AH Plus sealer (Dentsply Sirona,
Tulsa, USA) and gutta-percha cones (R25;
VDW GmbH, Munich, Germany). First, the
gutta-percha cones were selected and
locked 1 mm below the WL. After, the
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selected cones were coated with AH Plus
sealer and cemented into root canals. The
filling material was thermoplasticized
using a McSpadden condenser (#55; Dent-
sply Maillefer, Tulsa, USA) activated in a
clockwise direction, until it reached 5 mm
above the WL. Then, the vertical compac-
tion was performed by a manual gutta-per-
cha condenser (#1-4; Odous de Deus, Belo
Horizonte, Brazil), and the excess of gut-
ta-percha was removed up to 1mm below
the cementoenamel junction. Next, the
access cavities were restored with a double
seal using glass ionomer cement (Ionoseal)
and composite resin (Z250 Filtek; 3M,
Saint Paul, USA). After checking the func-
tional occlusion of the tooth, the final
periapical radiograph was performed
(Figure 3B).

The radiographic and clinical review were
performed after 1 month, and the absence
of signs and symptoms related to this tooth
was verified. The follow-up visits at 12 and
24 months showed no radiographic or
clinical changes and the patient was symp-
tom-free.

Discussion

The anatomical variability of root canal
morphology is an ongoing challenge for
diagnosis and endodontic therapy (6, 7).
The presence of a C-shaped canal makes
it difficult for the clinician to diagnose,
prepare, clean and fill the root canals (1).
In the present case, fusion with a super-
numerary tooth made the stages of endo-
dontic treatment even more difficult. To
date, there are no cases in the literature
that report endodontic management of a
C-shaped mandibular molar fused with a
supernumerary tooth.

The diagnosis in cases of C-shaped canals
in molars can be complex, mainly due to
its peculiar anatomy (4). This report de-
scribes a case of irreversible pulpitis in a
healthy second mandibular molar with a
C-shaped canal system and fused with a
supernumerary tooth. Even in healthy
teeth, infection of the pulp tissue can
occur if there is a pathway for bacteria to
access the pulp cavity (13). This is possible
in the presence of traumatic events, which

may have caused cracks or fractures, or
due to anatomical changes, such as the
presence of fusion gaps between the tooth
and the supernumerary, as in the present
case (13). Thus, microorganisms can invade
the non-exposed dental pulp through the
dentinal tubules, leading to pulpitis (14,
15). In addition, the patient’s age may have
been a factor that also influenced the rate
of bacterial invasion of dentinal tubules
(16). According to Kakoli et al. (16), there
is a direct influence of age on bacterial
tubular invasion, in which bacterial infec-
tion of dentinal tubules occurs to a great-
er extent and more rapidly in young pa-
tients when compared to elderly patients.
Therefore, the presence of cracks or union
gaps in enamel are areas that require su-
pervision by the clinician, especially in
young patients.

Although periapical radiographs are es-
sential for diagnosis and planning in en-
dodontics, two-dimensional images pro-
vide more limited information, and CBCT
may be helpful in more complex cases (9).
The CBCT image is a resource for the cli-
nician, as it allows three-dimensional
visualization of the anatomy of the teeth,
providing a more detailed view, which can
affect the treatment recommendations (9).
In the present case, the three-dimension-
al image was essential, mainly due to the
peculiar anatomy of the C-shaped canal
fused to a supernumerary tooth. In addi-
tion, new strategies implemented recently
can contribute the clinician overcome the
difficulties that anatomical complexities
can present to treatment - such the com-
puter-aided dynamic navigation technol-
ogy (17, 18). The potential of this technique
is to guide the coronary access and location
of the orifices of the root canals in teeth
with a modified position due to anatomical
alterations (17); a recent study (18) showed
that the use of dynamic navigation is ac-
curate for this proposal. Thus, the use of
CBCT images and a dynamic navigation
system can allow better understanding
and interpretation of complex anatomical
structures, benefiting the management of
the case, optimizing the treatment out-
come, and providing greater comfort to the
patient.
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In the present case, the supernumerary
canal was separated from the second mo-
lar canal system in the cervical third, but
merged in the middle and apical thirds,
forming a single C-shaped canal in the
buccal direction. The understanding and
visualization of the complex anatomy of
this network of root canals were facilitat-
ed with the use of magnifying tools — such
as the microscope. The use of the dental
operating microscope in endodontic prac-
tice has become common since the early
1990s (10, 19). According to Kersten et al.
(19), the use of the operating microscope
in endodontics increased from 52% in
1999 to 90% in 2007. There are several
benefits of its use in endodontic proce-
dures: it facilitates the access and location
of the canal orifices, favors the detection
of fracture lines, improves the surgical
technique, and increases the ability to
examine, model, and clean root canals,
especially in more complex cases, such as
C-shaped root canal anatomy (10).

In a C-shaped root canal preparation,
special attention should be paid to the
‘isthmus’, ‘trough’, and ‘fin’, which may
contain remnants of pulp tissue and can
serve as a bacterial reservoir for future
infections (20). Due to these particular
anatomical features, cleaning, and shaping
these root canals are challenging for the
clinician (1). In an ex vivo study, the Re-
ciproc Blue file was associated with large
percentages of untouched canal walls after
preparing C-shaped canals in mandibular
molars (1), which makes irrigation an es-
sential step in the endodontic treatment
of these teeth, as it allows cleaning beyond
of instruments from the untouched areas
of the root canal (21). However, dentin
tissue debris may also be present on the
isthmus and fins during instrumentation
(1). Results of previous studies have re-
vealed that the accumulation of dentin
debris occurred in all samples of C-shaped
canals, regardless of the file system used
for the preparation (1, 22). This accumu-
lated debris can compromise the efficien-
cy of irrigation, intracanal dressing, and
the sealing provided by the filling (23, 24).
Therefore, in this present case report, the
PUI was proposed to activate NaOCl and
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EDTA solutions and also to remove the CH
dressing.

The effectiveness of the PUI can be attrib-
uted to the production of acoustic micro-
waves, cavitation, and heat generation (22,
25). PUI has been encouraged to optimize
different stages of endodontic treatment
(25). Previous studies have reported that
the ultrasonic activation of irrigating solu-
tions significantly reduces the debris ac-
cumulation within the C-shaped canals,
favoring the cleaning of areas inaccessible
to the instrumentation and leaving the free
space to receive the filling materials, fa-
voring a better seal (22, 25). In addition,
PUI has been reported to optimize smear
layer removal, especially in the apical
third, and the removal of dressings from
the root canals (25). Pabel and Hulsmann
(25) demonstrated that the highest efficacy
in removing the CH dressing from the root
canal walls resulted from the use of ultra-
sonic methods, such as PUIL

Another challenge in the endodontic treat-
ment of C-shaped canals refers to the filling
process (26, 27). The absence of three-di-
mensional filling in the critical areas of
the C-shaped canals, as in ribbon-shaped
communications, must invariably lead to
a greater degree of bacterial microleakage
(20, 26). Based on the anatomical complex-
ities of C-shaped canals, the use of ther-
moplasticized gutta-percha filling tech-
niques has been defended, in which the
softened gutta-percha compaction should
fill the root canal irregularities (26, 27). In
the present case report, we performed the
thermoplasticization of gutta-percha cones
using a McSpadden condenser, obtaining
a satisfactory final result.

Traditionally, root canal obturation is
performed using gutta-percha and sealer
(28). Currently, there is a trend for endo-
dontic professionals to use resin-based
epoxy sealers associated with the warm
obturation technique (29). However, the
use of thermoplasticized gutta-percha
filling techniques should be performed
with caution by clinicians, as prolonged
use of the compactor can promote apical
extrusion of the filling material and exag-
gerated heating of the sealer (26, 28). Soo
et al. (26) demonstrated that the apical
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portion of the C-shaped canal proved to be
the most difficult part of achieving an
adequate filling without material overflow.
In addition, the heat generated using ther-
moplasticization can affect the physico-
chemical properties of epoxy resin-based
sealers (28). A recent study (28) demon-
strated that heating AH Plus for 10 or 30
seconds fastened the setting process and
decreased its viscosity. However, for this
heating time, these changes were consid-
ered minor and AH Plus appeared to be a
suitable cement for use at high tempera-
tures (28).

Endodontically treated teeth have a high-
er risk of mechanical failure than sound
teeth (30, 31). This can be attributed to the
loss of coronal or root structure due to
endodontic access or preparation (31). In
the present case, direct resin restoration
was the treatment performed due to the
conservative approach in the coronal ac-
cess cavities. However, the access cavity
preparation by itself tends to compromise
the mechanical integrity provided by the
sound tooth and allows greater tooth flex-
ion during function, which can result in
the fracture of the endodontically treated
tooth (31). In the present report, the final
restoration was performed consecutively
with the endodontic treatment. Despite the
double seal using glass ionomer cement,
this is usually not recommended due to
the long setting time of the AH Plus and
can be highlighted as a potential limitation
of this case.

Conclusion

Although anatomical variations of root
canals are rare, their importance cannot
be underestimated, as they can influence
the prognosis of individual cases. C-shaped
root canal fused with a supernumerary
tooth is an anatomically rare condition
that demands appropriate management.
The use of CBCT imaging and magnifying
tools are essential for the diagnosis and
understanding of this root anatomy. For
these teeth, in addition to the traditional
methods of root canal shaping and filling,
it is necessary to associate techniques that
enhance the cleaning and disinfection,

such as ultrasonic activation of the irrigat-
ing solution, and better sealing of the root
canal system, such as gutta-percha ther-
moplasticization.

Clinical Relevance

Clinicians need to know and manage an-
atomical anomalies, such as C-shaped root
canals. In the treatment of a fused tooth
with C-shaped canals, preoperative anal-
ysis of CBCT scans associated with mag-
nifying tools, and appropriate endodontic
techniques can lead to favorable outcomes.
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