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A B S T R A C T

Endodontic treatment may sometimes fail due to complex morphological features of the teeth. Mandibular
lateral incisor and canine usually contains one root with a single root canal. Two rooted mandibular
canine with two canals are rare. This paper illustrates a case report of a biradicular mandibular canine
and mandibular lateral incisor with two canals.
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1. Introduction

Mandibular canines are the cornerstone of dental arch.
Their long roots are useful for prosthetic support due to
its proprioceptive properties which help in determining
the occlusal guidance, hence preservation of mandibular
canines are of importance.

Generally the root of the mandibular canine is wider
labiolingually and narrower mesiodistally with straight or
curved root tips. The most common form of mandibular
canine is one canal with a single root (95.4%). Incidence
for a biradicular mandibular canine ranges from 1.3%1 -
6.2%.2 75.4% mandibular lateral incisors have a single
canal, 24.6% reported with two canals.2 Despite the
low occurrence for an anatomical variation in the teeth,
the clinician must have thorough understanding of both
the internal and external anatomy of teeth to achieve a
successful endodontic treatment.

This article will elaborate on the identification and
endodontic management of mandibular canine with two
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roots and two canals and a missed canal in the mandibular
lateral incisors

2. Case Report

A 35 year old female patient was referred to the Department
of Conservative Dentistry and Endodontics with a chief
complaint of pain in her lower front tooth region for past
one week. History of pain was sudden in onset, intermittent,
sharp in nature and severe nocturnally. Pain was aggravated
on mastication of hot and cold foods. Past dental history
revealed root canal treated 42. On clinical examination 43
were affected by caries and 42 was root canal treated.
Electric pulp testing done on tooth number 43 and 42
showed a spontaneous response. On radiographic findings
of 42 and 43, radiolucency involving the enamel, dentin
approximating the pulp with unusual root anatomy for
43 was revealed. On suspicion, A mesial shift technique
revealed an additional lingual root by SLOB rule with a
bifurcation present at middle third of the root for 43 and
an additional canal was identified in 42 (Figure 1). Based
on clinical and radiographic findings for 43, irreversible
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pulpitis was diagnosed and for 42 a missed canal was
identified following a root canal treatment was planned.
Patient consent was obtained for the procedure after a
thorough treatment explanation.

2.1. Management of 43

Under local anesthesia, after rubber dam placement an oval
shaped access cavity was prepared for 43. Access cavity was
modified to expose the two orifices buccally and lingually
for 43. Location and negotiation of root canals were done
with a size 10K-file (Dentsply M-Access K-Files) and a DG
-16 probe for 43.

Fig. 1: Preoperative radiograph of mandibular canine and
mandibular lateral incisor

Fig. 2: Working length radiograph of mandibular canine.

Fig. 3: Obturation radiograph of mandibular canine

Fig. 4: Working length radiograph of mandibular lateral incisor

Fig. 5: Obturation radiograph of mandibular lateral incisor
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Working length was established radiographically
(Figure 2). Canals were prepared with ProTaper rotary
system (Dentsply- Maillerfer, Ballaigues, Switzerland)
till size F2 for each canal of 43. Irrigation was done
with 2.5% of NaOCl between changes of instruments.
Master apical cone was checked.Obturation for 43 was
done on the same visit with 4% gutta- percha (Dentsply-
Maillerfer, Ballaigues, Switzerland) using AH Plus Sealer
(Dentsply)(Figure 3). A post endodontic restoration was
done with composite resin following the Obturation.

2.2. Management of 42

Mandibular lateral incisor, 42, was also isolated with rubber
dam following the local anesthetic administration of 42.
Temporary restoration was removed. The access cavity
prepared was ovoid in shape and was modified wider
labiolingually. Lingual shoulders were removed to achieve
a straight line access and to negotiate the additional canal
present lingually (Vertucci’s type 3 configuration).

Radiographically working length was determined for
the additional canal (Figure 4). ProTaper rotary system
(Dentsply- Maillerfer, Ballaigues, Switzerland) till size F1
for 42 was used to prepare the missed canal. Irrigation was
done with 2.5% of NaOCl between change of instruments.
Master apical cone was checked .Obturation for the
additional canal was done on the same visit with 4% gutta-
percha (Dentsply-Maillerfer, Ballaigues, Switzerland) using
AH Plus Sealer (Dentsply) (Figure 5). A post endodontic
restoration was done with composite resin following the
Obturation.

3. Discussion

Missed canals are the most common etiology for the failure
of root canal treatment, proper diagnosis and identification
of canal morphology would help to achieve a successful
outcome. The studies of Greene, Hess and Vertucci revealed
13%, 15% and 18% of two canals in single root of
mandibular canines respectively.3,4 It has been reported
that 15% of mandibular canines presented with two canals
with one or two foramina.4,5 Soleymani et al. (2017)6

through his CBCT clinical studies reported 2.5% prevalence
of mandibular canines with two roots and two canals.
Mohammed Mashyakhy (2019)7reported the prevalence
of two roots and two canals of mandibular canines in
the Saudi population as 2.7% and 9.3%. Caliskan et al.
(1995)8 studied one hundred Turkish mandibular lateral
incisor teeth using a clearing technique and found that
15.69% specimens had Vertucci Type III configuration.
Shishir Singh et al.(2016) noted that Indian mandibular
central incisors have 4% Vertucci Type III configuration.8

Developmental depressions are normally present on both
mesial and distal surfaces of mid root of mandibular canine.
On relative deepening of the depressions, occasionally
two roots are formed buccally and lingually.9 Sharma

et al.(1998)10 and Versiani et al.(2011)11observed root
bifurcations were present at cervical, middle and apical
third of mandibular canines. If the bifurcation is located
apically diagnosing and treating the case would be difficult.
In the present case the two roots were suspected in the
intraoral periapical radiograph as the buccal root was
present slightly mesial to the lingual root, hence no exact
superimposition of both roots in an angled radiograph.12

The canals of both mandibular canine and lateral incisors
were obturated with 4% gutta-percha (Dentsply-Maillerfer,
Ballaigues, Switzerland) to preserve the pericervical dentin
and the anatomical alteration.

Pre-operative radiographs with multiple angulations
(20-25° or Clark’s technique).13Cone Beam Computed
Tomography (CBCT) evaluates accurately in axial,
sagittal and coronal planes if diagnosis couldn’t be
made using conventional radiographs,14 analysis of
the periodontal ligament continuity in X-rays, efficient
explorers, modified access opening involving bucco-
lingual extensions, adequate illumination and usage of
augmentative equipments such as magnifying loupes or
endodontic microscope would help clinicians to identify
additional canals.12,15,16

4. Conclusion

Detailed awareness over tooth and root canal morphology,
anatomical aberrations and minute radiographic
interpretations may help in reducing failures in endodontic
therapy despite the low incidence of extra canals in
mandibular canines.
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