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ABSTRACT 
Mandibular incisors are often considered to have a 

simple root canal anatomy, usually with a single root 

and one canal. However, variations such as the 

presence of a second canal or canal bifurcation are 

not uncommon and can easily be 

overlooked.According to Ingle, up to 40% of 

mandibular incisors exhibit two canals (buccal and 

lingual)[8]. Missing these additional canals may 

lead to persistent symptoms and eventual failure of 

endodontic treatment. 

This case report presents a case of a mandibular 

incisor with such an anatomical variation, 

highlighting the importance of not assuming a 

simple canal anatomy in mandibular incisors. 

Clinicians should always consider the possibility of 

additional canals. Careful evaluation using angled 

radiographs, proper access cavity design, and a high 

level of magnification is key to identifying these 

variations and ensuring successful treatment 

outcomes. 

 

I. INTRODUCTION 
The ultimate goal of chemomechanical 

preparation is to remove diseased pulp tissue while 

allowing the irrigant to al, thereby eradicating 

bacterial populations or at least reducing them to 

levels compatible with periradicular tissue healing. 

Unfortunately, canal preparation results are 

adversely affected by the highly variable root canal 

anatomy. The presence of additional canals or 

deviations of the main root canals needs to be 

recognised to avoid incomplete instrumentation and 

to maintain the etiologic factors involved in apical 

periodontitis. Therefore, the knowledge of root canal 

anatomy and its variations is a prerequisite for 

successful endodontic treatment. 

Usually, teeth with single roots present 

single canals as in mandibular and maxillary 

anterior teeth. However, particular tooth types, such 

as mandibular premolars and incisors, are 

recognised as exhibiting a distinct range of 

variations in the morphology of their root canal 

system. In mandibular incisors, often a dentinal 

bridge is present in the pulp chamber, dividing the 

root into 2 canals [15]. The 2 canals usually join and 

exit through a single apical foramen, but they may 

persist as 2 separate canals. 

Described below is a case report on the management 

of mandibular central and lateral incisors with 

Vertucci’s type III (1-2-1) root canal configuration. 

 

II. CASE REPORT 
A 56 -year-old malereported to the 

 Postgraduate clinic of the Department of 

Conservative Dentistry and Endodontics with pain 

and swelling in the front lower left tooth region, of 

three months’ duration. The medical history was 

non-contributory, but the patient had severely 

attrited tooth surfaces. The clinical examination 

revealed tenderness on percussion in relation to #31, 

pus discharge from the sinus which was below 31 

and no response to thermal sensitivity tests #31, #32 

and #41. A pre-operative radiographic examination 

revealed a large periapical radiolucent area wrt #31, 

#32 and #41, bone loss extending to the apical third 

[Fig-1a]. The left mandibular central and lateral 

incisors showed a radiolucent canal that stopped 

abruptly in the middle third of the root, which 

indicated a fast break, pointing to a bifurcation of 

the canal. Grade I mobility (Class II fremitus ) was 

seen associated with tooth #31 and #32. Based on 

the findings, a diagnosis of primary periodontal 

lesion with secondary endodontic involvement was 

made. 

An endodontic treatment was indicated for 

the nonvital teeth. The periodontal prognosis of the 

tooth was estimated to be questionable (McGuirre 

and Nunn classification system), and an occlusal 

adjustment was done to relieve occlusal trauma. A 
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full-mouth prophylaxis was performed, followed by 

reinforcement of oral hygiene practices. After 

obtaining informed consent, local anaesthesia (2% 

lignocaine with 1:80,000 adrenaline; Lignox 2%) 

was administered. The tooth was isolated using 

rubber dam (Sanctuary, 5 × 5 inch, medium), a split 

dam method was used, and access was gained under 

7.5 × magnification and illumination (Admetec 

Ergo, Admetec Ltd., Haifa) using a #4 round bur 

(Mani Inc., Japan). 

 

 

 

Initial canal negotiation was performed 

using pre-curved #8 and #10 K-files. The coronal 

pre-flaring was done with a rotary orifice opener 

(25/.12) HyFlex EDM (Coltene, Switzerland). A 

careful exploration of the canal orifice and root 

canal revealed Vertucci’s Type III (1-2-1) (One canal 

leaves the pulp chamber and divides into two in the 

root; the two then merge toexit as one canal [15]) 

morphology of root canals. The working length 

determination was done with an electronic apex 

locator (Airpex, Eighteeth Apex Locator, China) and 

was confirmed radiographically using the long-cone 

paralleling technique with #10 K-files. The initial 

rotary instrumentation was done using HyFlex EDM 

10/.05 (Coltene, Switzerland).Sequential 

Instrumentation was progressed up to a master 

apical size 20, taper 0.04 (HyFlex CM, Coltene) in 

both buccal and lingual canals. 

FIG 1.a) Pre-operative IOPA x-ray. b) Working length IOPA x-ray c) Master apical cone 

IOPA x-ray d) Post-operative IOPA x-ray 
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The canals were irrigated using 5.25% 

sodium hypochlorite and saline, and the smear layer 

was removed with 17% EDTA (Prevest DenPro, 

J&K). A master cone radiograph was taken with 4% 

20 gutta-percha cones (Dentsply Sirona). Single-

cone obturation was carried out using a bioceramic 

sealer ( BioActive RCS, SafeEndo). The access 

cavity was sealed with resin-modified glass ionomer 

(Prevest Fusion i-Seal, J&K), followed by 

restoration with composite material (3M ESPE 

Filtek Z250 XT restorative). Endodontic treatment 

of the mandibular left lateral and right central was 

also done simultaneously (Fig.2). 

 

 
 

FIG 2 (a) Working length IOPA x-ray (b) Master apical cone IOPA x-ray (c) Post-operative IOPA x-ray 

(d) 6-month follow-up radiograph 

 

The patient remained clinically 

asymptomatic for the follow-up period of 6 months. 

Grade I mobility was achieved. Radiographs showed 

healing of the periapical lesion [Fig.2(d)]. No 

surgical periodontal treatment was indicated as there 

were no ongoing signs of progression of the lesion. 

III. DISCUSSION 
The incidence of 2 canals in mandibular 

incisors has been reported to be as low as 0.3% and 

as high as 45.3%. In a radiographic study done on 

364 specimens, Benjamin and Dowson [5] reported 

that 41.4% of the mandibular incisors that they 
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studied had 2 separate canals; among these, only 

1.3% had 2 separate foramina. In a study done on 

1,085 specimens, Miyashita et al. [6] reported that 

only 3.1% of the samples had separate canals and 

foramina. In a study done on mandibular incisors, in 

which a surgical resection method was used to study 

canal anatomy, Mauger et al., [7] demonstrated that, 

at the apical 1, 2 and 3 mm levels in the mandibular 

incisor, the canal was only rarely separated by hard 

tooth structure and that only 2% of the teeth that 

they studied had 2 canals at the 1 mm resection 

level.According to Ingle, up to 40% of mandibular 

incisors exhibit two canals (buccal and lingual), but 

only 2–3% have two separate apical foramina[8]. In 

recent years, micro–computed tomographic (micro-

CT) imaging has gained increasing significance in 

the study of hard tissues in endodontics [16]. This 

technology offers a reproducible technique that can 

be applied quantitatively as well as qualitatively for 

the 3-dimensional assessment of the root canal 

system [15]. 

Canal configuration of mandibular incisors was 

classified by Vertucci into eight types [14]: 

• Type I: (1) Single canal extends from the pulp 

chamber to the apex. 

• Type II: (2–1) Two separate canals leave the pulp 

chamber and join short of the apex to form one 

canal. 

• Type III: (1–2–1) One canal leaves the pulp 

chamber and divides into two in the root; the two 

then merge toexit as one canal. 

• Type IV: (2) Two separate distinct canals extend 

from the pulp chamber to the apex. 

• Type V: (1–2) One canal leaves the pulp chamber 

and divides short of the apex into two separate 

distinct canals with separate apical foramina. 

• Type VI: (2–1–2) Two separate canals leave the 

pulp chamber, merge in the body of the root, and 

redivide short of the apex to exit as two distinct 

canals. 

• Type VII: (1–2–1–2) One canal leaves the pulp 

chamber, divides and then rejoins in the body of the 

root, and finally redivides into two distinct canals 

short of the apex. 

• Type VIII: (3) Three separate distinct canals 

extend from the pulp chamber to the apex. 

One of the major reasons for failure to 

detect a second canal is inadequate access cavity 

preparation, which leaves a lingual shelf of dentine 

over the second (usually the lingual) canal; thus, 

many researchers recommend that mandibular 

incisors should be treated as a tooth with two canals 

unless otherwise confirmed [10]. In teeth with at 

least a single untreated canal, the frequency of post-

treatment apical periodontitis was 98%[11]. 

 

IV. CONCLUSION 
A thorough knowledge of root canal 

anatomy is crucial for the success of endodontic 

treatment, especially in teeth such as mandibular 

incisors[13]. Anatomical variations, including the 

presence of a second canal in mandibular incisors, 

are sufficiently common to be regarded as part of 

normal anatomical diversity. Therefore, clinicians 

should maintain a high level of suspicion for 

additional canals in every case to ensure complete 

debridement, effective disinfection, and long-term 

treatment success. 
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