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ABSTRACT
Aim: C-shaped canal system is a seldom-found root canal
anatomy which displays a challenge in all stages of endodontic
treatment. According to the literature, this type of canal
morphology is not a common finding in the mandibular first
molar teeth.
Background: This case report presents endodontic manage
ment of a mandibular first molar with a C-shaped canal system.
Case report: Root canal system was cleaned and shaped by
nickel-titanium (NiTi) rotary instruments combined with selfadjusting file (SAF). Obturation was performed using warm,
vertical condensation combined with the injection of warm
gutta-percha. Follow-up examination 12 months later showed
that the tooth was asymptomatic. The radiological findings
presented no signs of periapical pathology.
Clinical significance: The clinician must be aware of the
occurence and complexity of C-shaped canals in mandibular
first molar teeth to perform a successful root canal treatment.
The supplementary use of SAF after application of rotary
instruments in C-shaped root canals might be a promising
approach in endodontic treatment of this type of canal
morphology.
Keywords: Dental anomalies, Root canal treatment, Rotary
endodontics.
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INTRODUCTION
C-shaped canal was first introduced by Cooke and Cox
in 1979 to describe the cross-sectional morphology of the
root resembling the letter ‘C’. 1 The characteristic feature
is the connection of the root canals by a fin or web to form
a ‘C’ shape at the root canal orifice.2
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C-shaped canal is a seldom found root canal morphology. Studies report the frequency between 2.7 and
8%.3 Variations of root canal anatomy between races
is reported in many studies.4-6 Investigations on the
prevalence of C-shaped canal configuration show that
C-shaped canals are more frequently seen in Asians than
in other races5,7,8.
The diagnosis of C-shaped canals is challenging.
Preoperative radiographs may remain ineffective in
recognition of C-shaped canals.9 They are mostly recognized during access cavity preparation. Particular attention must be devoted to recognize the unusual anatomy
of the C-shaped canal system. The complexity of the
C-shaped canal system presents difficulties at shaping
and obturation stages.9 Usage of manual stainless steel
K-files can lead to procedural errors despite removal of
a considerable percentage of area from canal walls.10
The rotary nickel-titanium (NiTi) instruments might be
ineffective when dealing with C-shaped canals.10,11 The
self-adjusting file (SAF) system (ReDent-Nova, Ra’anana,
Israel) was recently introduced, with the intention of
keeping the natural shape of the root canal. The vibrating metal lattice of the file adapts itself to the canal walls,
even in oval-shaped or C-shaped canals.11,12
A high prevalence of this anatomical variation was
reported in mandibular second molars.13 It may also
be seen in mandibular first molars with a less common
occurrence.14 To the best of our knowledge, only a few
case reports in mandibular first molar with C-shaped
morphology have been reported in the literature.15-17
This case report presents the endodontic management
of a mandibular first molar tooth with C-shaped canal
morphology.

CASE REPORT
A 20-year-old female patient attended the endodontic
clinic at Kocaeli University, faculty of dentistry complaining of recurrent pain of the mandibular right first
molar. Clinical examination revealed the presence of
a deep dentinal caries lesion. The tooth was tender to
percussion. There was no mobility. A orthopantomograph
(panoramic radiograph) revealed that the patient
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had two unerupted supernumerary premolars in the
mandibular arch (Fig. 1A). Radiographic examination
showed a mandibular, first molar tooth with two roots
close together (Fig. 1B). The contralateral tooth displayed
the same radiographic configuration. After anesthesia
was obtained, a rubber dam was placed. The access
cavity was opened, and a continuous C-shaped, type I,
canal orifice was observed (Fig. 2).18 Two initial files were
inserted at the two ends of the C-shaped orifice, and
an additional third file at the middle. Working length
was determined using an apex locator (Raypex 5, VDW,
Munich, Germany) and confirmed by a periapical radiograph (Fig. 1C). The radiographic image revealed that
the file at the middle merged with the file at the distal
canal which was relating to the type I (merging type)
radiographic classification according to Fan et al.19 The
canals were prepared by using Protaper Univesal (PTU)
rotary instruments (Dentsply Maillefer, Ballaigues,
Switzerland) supplemented with SAF system. First,
the canals were prepared with PTU to the F2 file. SAF
system was used to clean the recesses and isthmuses

of the C-shaped canal system. Irrigation was copious
throughout with a 2.5% sodium hypochlorite solution
and ethylenediaminetetraacetic acid (EDTA) (MDChelCream, Meta Biomed, Chungbuk, Korea) was used
for chelation. Calcium hydroxide dressing was applied
between appointments. The complex root canal system
was obturated with warm, vertical condensation and
injected gutta-percha using BeeFill 2 in 1 (VDW, Munich,
Germany) (Fig. 1D). AHPlus (Dentsply DeTrey, Konstanz,
Germany) was used as root canal sealer. The tooth was
permanently restored with a composite filling (Clearfil
Majesty Posterior, Kuraray Medical Inc., Japan). Follow-up
examination 12 months later showed that the tooth was
asymptomatic. The radiological findings presented no
signs of periapical pathology (Fig. 1E).

DISCUSSION
C-shaped root canal morphology is mostly found in
mandibular second molar teeth. Reports presenting this
type of canal morphology occurence in mandibular first
molar teeth are extremely rare.15-17 In a study conducted
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Figs 1A to E: Panoramic and periapical radiographs of mandibular right first molar tooth: (A) preoperative panoramic image
showing bilateral mandibular first molar teeth with fused roots, (B) preoperative radiograph of mandibular right first molar with caries,
(C) Radiograph taken for working length determination. Note: the mesiobuccal canal and distal canal merging in middle third of distal
root to form one foramina at the apex, (D) Obturation of the root canal system and (E) 12 months postoperative follow-up radiograph

78

JCDP
Endodontic Management of C-shaped Root Canal System of Mandibular First Molar

on a group of Turkish inhabitants, the prevalence of
C-shaped root canals in mandibular second molars was
found to be 8.9%.20 However, previous studies reported
that C-shaped canal morphology was not observed in
mandibular first molars in the same population.21,22 In the
present case report, a C-shaped root canal morphology
occurence in a mandibular first molar and its endodontic
treatment were described.
It is hard to identify a C-shaped canal system in radiographic examination. This complex system is commonly
recognized only during access cavity preparation. Anatomical configuration of C-shaped canals may vary along
the length of the root where recesses, fins, anastomoses
and isthmuses make the cleaning and shaping of the
root canal system difficult to accomplish.11 When such a
canal system is first recognized, additional endodontic
instruments might be advantageous in dealing with
its complex anatomy. Use of ultrasonics for irrigation
may facilitate the infected tissue debris removal from
the recesses and fins of the canal systems.23 A recentlyintroduced SAF system shapes the root canal with an
adaptation to the canal walls to remove a uniform layer
of dentin additional to its irrigation effect. Solomonov
et al11 found the SAF system more effective than the
rotary NiTi instruments in shaping the walls of C-shaped
root canals. Yin et al24 reported that a large proportion
of canal surface remained untouched in C-shaped root
canals regardless of the instrumentation technique used.
This was related to tiny isthmus areas in which rotary
or hand instruments could hardly be inserted.10 In the
present case report, rotary instruments were combined
with the SAF system instead of ultrasonic irrigation to
obtain better debridement. This is the first case report
describing the management of a C-shaped mandibular
molar combining two techniques.

Fig. 2: Clinical photograph of the access cavity and C-shaped
orifice of the root canal

CLINICAL SIGNIFICANCE
The clinician must be aware of the occurrence and
complexity of C-shaped canals in mandibular first
molar teeth to perform a successful root canal treatment.
The supplementary use of SAF after application of
rotary instruments in C-shaped root canals might be a
promising approach in endodontic treatment of this type
of canal morphology.
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