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ABSTRACT 
 

Endodontic treatment mainly aims at chemomechanical debriding and filling the root canal space three-dimensionally. 

Post-treatment complications may arise due to failure to detect all the root canals. Teeth identified as having a single root 

canal are considered uncomplicated to treat. Literature reports suggest several variations in internal and external root 

canal anatomies. The case studies present cases of mandibular anterior with two canals and with different canal 

morphologies. Radiographs were taken at 30 to 40 degrees angle. Radiographic analysis of the mandibular anterior 

revealed presence of two canals. After access opening, determination of working length was done using angled 

radiographs and further confirmed by apex locator. Root canal preparation was done using the step-back technique with 

side vented needle irrigation using sodium hypochlorite and ethylene-di-amine tetra acetic acid. Cold lateral 

condensation was used for obturation along with AH Plus sealer. The post-operative endodontic restoration was done 

with light cure composite resin. 
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Introduction 

Endodontic treatment aims to completely debride the entire 

canal space and fill it three-dimensionally [1]. Location of 

all the canals not done effectively can result in serious post-

operative symptoms. Mandibular incisors show the 

incidence of two canals in almost 12% to 41.1% [2] 

whereas mandibular canines revealed the incidence of two 

canals in 4.1% to 24% [3].  

North-eastern Indian population shows prevalence of two 

canals in almost 36.25% of the population that was 

consistent with earlier studies on the population of different 

racial origins [4]. Maximum number of cases in mandibular 

canines present only a single root. The presence of two 

roots followed by two root canals is a rare occurrence with 

range of 1% to 5% [5].  

For the successful result of root canal treatment, root canal 

morphology along with its variations is important to 

master. Mandibular incisors have three pulp horns along 

with bifurcated and lateral canals. Bifurcation is the point 

where a single canal divides into two small canals and 

continues into divergent pathways. However, sometimes 

again join to continue as a single canal. Canals originating 

laterally from the main canal run perpendicularly to exit 

into periodontal ligament space. 

Vertucci [6] gave eight types of morphological patterns. 

Type one, a single canal from the apex to thepulpchamber. 

Type two, two distinct canals from the pulp chamber, but 

uniting at the site of exit  
 

Type three, one canal leaving the pulp chamber, but 

dividing into two and merging to the point of exit 

Type four, two distinct canals continue to the apex.  

Type five, Single canal leaving the pulp chamber but in-

between into two distinct canals until the point of exit 

Type six, two canals from the pulp chamber, uniting into 

one and then dividing into two before exiting. 

Type-seven, one canal leaving the pulp chamber then 

dividing and again uniting into in its course and finally 

dividing into two before exiting. 

Type eight, three canals leaving the pulp chamber and 

exiting separately. 

Commonly, one root canal with one apical foramenis 

present in mandibular incisors (Vertucci’s type I) or the 

presence of two canals with one apical foramen (Vertucci’s 

type II). However, the prevalence of two root canals with 

the exit of distinct apical foramina, (Vertucci’s type IV) 

within the mandibular incisors is an unprecedented 

incidence of 3% and 2% within the mandibular central 

incisors and lateral incisors respectively, and 6% of canines 

[7]. Funato A has mentioned a case with two root canals 

exiting into distinct apical foramen within the mandibular 

central incisor [8]. 

Case Study 
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Case reports 

Case report 1 

Department of Conservative Dentistry and Endodontics, 

Inderprastha dental college, Sahibabad, Ghaziabad (India) 

reported a 36-year-old female patient,a chief complaint of 

pain in the lower anterior teeth region for1 week. The pain 

was continuous. The patient gave no history of trauma and 

the medical history was non-significant. Intraoral hard 

tissue examination revealed severe attrition in mandibular 

anteriors. Mandibular left lateral incisor (32) showed direct 

pulp exposure suggesting treatment initiation. The 

restoration was done concerning (31, 41) which depicts 

dental treatment from the private clinic which was 

confirmed from the patient’s history. On thermal and 

electric pulp testing 32 showed no response. Radiographic 

examinations revealed the presence of two canals (32) 

(Figure 1a) and obturated (31, 41). The diagnosis was 

made as a non-vital tooth (32). The treatment plan included 

the completion of root canal therapy (32). Local anesthesia 

was given (2 % lignocaine). Under rubber dam isolation, 

access modification was done (32), which 

buccolingualextension was done extending into 

cingulumgingivally, which detected the existence of a 

lingual canal  with the help of DG 16 explorer and dental 

operating microscope. No.10 K- file confirmed 

theunobstructed of the canal. The radiograph 

functioningmeasurement was established based on 

confirmation using an apex locator (Woodpecker V). 

Angulated Radiographs were taken to confirm the presence 

of two canals. Cleaning and shaping weredone with K- files 

(Dentsply, Maillefer, Ballaigues Switzerland). Irrigation 

was done with a 2.5% solution of sodium hypochlorite 

(Qualikems, India) and normal saline (NS .9% w/v) 

alternatively used as irrigant after each instrument change. 

The access cavities were temporarily sealed with 

Intermediate restorative material. Follow-up after 2 weeks 

was carried out and the tooth was asymptomatic, lateral 

condensation technique was done for obturation using AH 

Plus sealer (Dentsply, Sirona). Post obturation radiograph 

revealed well obturated 2 canals with type III configuration 

according to Vertucci’s classification (Figure 1b). The 

post-operative endodontic restoration was done with 

composite (Ivoclar Vivodent, India). 

 
a) 

 
b) 

Figure 1. a)  Preoperative radiograph reveals presence 

of two canals. b) Post obturation radiograph shows well 

obturated two canals with vertucci  type III 

configuration. 

Case report 2 

A 48-year-old male patient reported to the Department of 

Conservative Dentistry and Endodontics, Inderprastha 

dental college, Sahibabad, Ghaziabad (India), with a chief 

complaint of pain in the lower anterior teeth region for 2 

weeks.The pain was continuous and dull. The patient gave 

no history of trauma and the medical history was non-

significant. Intraoral hard tissue examination revealed 

severe attrition irt42 and tenderness to percussion. The 

restoration was evident irt43 which reflects dental 

treatment from some other clinic. While taking dental 

history, the patient revealed that he had undergone some 

treatment from a private dental clinic. On thermal and 

electric pulp testing irt42 showed an exaggerated response. 

Radiographic examinations revealed severe attrition irt42 

and the presence of two canals (Figure 2a), tooth number 

43 was root canal treated and was asymptomatic. The 

diagnosis was made as chronic irreversible pulpitis irt42. 

The treatment plan included root canal therapy irt42. Local 

anesthesia was administered (2 % lignocaine). Under 

rubber dam isolation, access opening was done irt42, 

clinically groove was seen extending lingually, champagne 

bubble test was done, and bubbles were formed lingually 

indicating the presence of another canal lingually. 

Therefore, the access was widened buccolingually and 

extended into the cingulumgingivally, which detected the 

presence of a lingual canal i.r.t 42 with the help of DG 16 

explorer and dental operating microscope. Utilizing a 

no.10- K file the patency was checked. The 

functioningmeasurement was established based on a 

radiograph and confirmed using an apex locator 

(Woodpecker V). Different angulated radiographs were 

taken to confirm the presence of two canals. K files 

(Dentsply, Maillefer, Ballaigues Switzerland were used for 

cleaning and shaping. Irrigation was done with a 2.5% 

solution of sodium hypochlorite (Qualikems, India) and 

normal saline (NS .9% w/v) alternatively used as irrigant 

after each instrument change. Sealing of access cavities 

was done temporarily with IRM. After 1 week, a follow-up 

was done. The tooth was asymptomatic so obturation was 
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done using lateral condensation technique and AH plus 

sealer (Dentsply, Sirona). Post obturation radiograph 

revealed well-obturated 2 canals with type II configuration 

according to Vertucci classification (Figure 2b). The 

restoration was done with composite (Ivoclar Vivodent, 

India) post-operatively. 

 
a) 

 
b) 

Figure 2. a) Preoperative radiograph reveals presence of 

two canals. b) Post obturation radiograph shows well 

obturated two canals with vertucci  type II configuration. 

Case report 3 

18-year-old male patient reported to the Department of 

Conservative Dentistry and Endodontics, Inderprastha 

dental college Sahibabad, Ghaziabad (India), with a chief 

complaint of pain in lower anterior teeth region since 3 

days. The pain was continuous and severe. The patient gave 

a history of trauma 3 days back and the medical history was 

non-significant. Intraoral hard tissue examination revealed 

Ellis class III fracture irt42. Pulp exposure was evident 

from clinical presentation. There were lacerations on the 

lower lip. No thermal and electric pulp testing was done 

which could give false results due to fresh trauma. 

Radiographic examinations confirmed the presence of pulp 

exposure (Figure 3a). The treatment plan included root 

canal therapy irt42. Local anesthesia was given (2 % 

lignocaine). Under rubber dam isolation, access opening 

was done irt42, red line test was done, blood oozing from 

canals follows the dental map in a lingual direction so the 

access was widened buccolingually and extended into 

cingulumgingivally, which detected the presence of a 

lingual canal i.r.t 42. The patency was checked using a 

no.10 K- file. The working length was established based on 

a radiograph and confirmed using an apex locator 

(Woodpecker V). Radiographs were taken at different 

angulations to confirm the presence of two canals. K- Files 

(Dentsply, Maillefer, Ballaigues Switzerland) were used for 

cleaning and shaping using the step-back technique. 

Irrigation was done with a 2.5% solution of sodium 

hypochlorite (Qualikems India) and normal saline (NS .9% 

w/v) used alternatively after every change of instruments. 

The temporary restoration was done with IRM. After 2 

weeks follow-up was done. The tooth was asymptomatic so 

obturation was undertaken using cold lateral condensation 

technique and AH plus sealer (Dentsply Sirona). Post 

obturation radiograph revealed well-obturated 2 canals with 

type V configuration according to Vertucciclassification 

(Figure 3b). Access cavity was sealed with composite 

(Ivoclar Vivodent, India) 

 
a) 

 
b) 

Figure 3. a) Preoperative radiograph with suspected two 

canals due to abrupt  thinning of canal in the middle 

third. b) Post operation  radiograph shows well-

obturated radiograph with Vertuccitype V configuration 

Results and Discussion 

Missed canals are the main reason forendodontic treatment 

failure [9]. Therefore, endodontists should make every 

effort to diagnose and treat through appropriate available 

armamentaria. Some investigators recommend angulated 

periapical radiographs for detecting morphological 

variations in the teeth [10]. In addition, root sectioning, 
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staining, and clearing techniques have been used. Cone 

Beam Computed Tomographic images are very useful in 

the diagnosis of various morphological variations [11]. 

Preoperative radiographs play an important role inthe 

identification of suspected root and root canal variations, so 

radiographic interpretation is important that may give the 

details of the presentation of bifurcations or trifurcations 

[12]. 

As an endodontist, one should always search for a second 

canal in the mandibular anterior, even in the case of 

mandibular canines with either single or double roots. 

Vertucci [13] reported that 18% of mandibular canines 

might have two canals. 

Proper access cavity design is very important to visualize 

the whole pulp-chamber floor. Access cavity with straight-

line access to the apical foramina helps in locating root 

canal orifices and conservation of tooth structure [14]. 

Therefore, access cavities were modified under the dental 

operating microscope in all the cases. Extension was done 

more lingually to manage the lingual canals.Visualization 

of the pulp-chamber floors under magnification and 

illumination increases the chance of locating missed canals. 

If there areabrupt changes in the root canal density with 

narrowing of canal space or disappearance of root canal 

continuity in preoperative radiographs then angulated 

radiographs must be taken to diagnose extra root or root 

canal [15].  

Kartal N and Yanikoglureported that mandibular incisors 

with a second canal have a frequency of 45% [16]. The 

percentage of  Vertucci type IV configuration with two root 

canals and different apical foramina exit in the mandibular 

central and lateral incisors are 3% and 2% respectively and 

in canines, it is 6%. In the present case report, one of the 

teeth showed a mandibular lateral incisor with two separate 

apical foramina (Vertucci’s type V) configurations [17]. 

determined the root canal configuration of mandibular 

incisors among the Saudi subpopulation of the Qassim 

region by the use of cone-beam computed tomography 

(CBCT) and concluded that all the mandibular incisors 

under examination had a single root. Type I root canal 

configuration represented 44.4%, Type II - 8%, Type III- 

44.9%, Type IV- 0.5%, and Type V- 2.1% [17]. In the 

Indian population Type, I Vertucci’s configuration (66.5%) 

was the most prevalent root canal configuration, followed 

by Type-III (15.25%), Type-II (12.12%), Type-V (3.12%), 

and Type-IV (2.37%) [18].  

There are various tests in the literature to locate hidden 

canals apart from magnification. Some clinicians suggest 

1% methylene blue dye for staining the pulp chamber floor. 

Methylene blue is a water-soluble dye when irrigated inside 

the canal; it is absorbed into canal orifices and serves to 

visually localize the hidden canals [19].  

The sodium hypochlorite champagne bubble [20] test has 

been proposed to be an important aid in locating canal 

orifices. Solution dissociates into Na+ and Cl- ions, which 

liberates free oxygen when placed in the access cavity and 

form bubbles. These bubbles might indicate some reaction 

of NaOCl with pulp tissue, releasing oxygen and thus 

indicating the possible location of the root canal entrance. 

This step can be performed during the whole treatment, 

aiming to observe possible extra canals. 

Another test is the Redline test, in the case of vital teeth 

blood ooze out from canal orifices and maps the direction 

of canals [21].  

Conclusion 

The morphology of the canals in mandibular incisors often 

reflects deviations in the number as well as configuration. 

For the success of endodontic treatment, a clinician needs 

to have a thorough knowledge of the anatomy of the teeth. 

Therefore, additional, angulated radiographs should be 

taken and access modified, which would help in locating 

additional root canals. However, utilization of operative 

dental microscope, Cone Beam Computed Tomography, 

and loupes are additional aids in diagnosis. 

Acknowledgments: None 

Conflict of interest: None 

Financial support: None 

Ethics statement: None 

References 

 

1. Vertucci FJ. Root canal morphology and its 

relationship to endodontic procedures. Endod  Topics. 

2005;10(1):3-29. 

2. de Oliveira SH, de Moraes LC, Faig Leite H, Camargo 

SE, Camargo CH. In vitro incidence of root canal 

bifurcation in mandibular incisors by 

radiovisiography. J Appl Oral Sci. 2009;17:234-9. 

3. Calişkan MK, Pehlivan Y, Sepetçioğlu F, Türkün M, 

Tuncer SS. Root canal morphology of human 

permanent teeth in a Turkish population. J Endod. 

1995;21(4):200-4. 

4. Boruah LC, Bhuyan AC. Morphologic characteristics 

of root canal of mandibular incisors in North-East 

Indian population: An in vitro study. J Conserv Dent. 

2011;14(4):346-50. 

5. Victorino FR, Bernardes RA, Baldi JV, Moraes IG, 

Bernardinelli N, Garcia RB, et al. Bilateral mandibular 

canines with two roots and two separate canals: case 

report. Braz Dent J. 2009;20(1):84-6. 

6. Vertucci FJ. Root canal anatomy of mandibular 

anterior teeth. J Am Dent Assoc. 1974;89(2):369-71. 



Parvez et al. 

 

Annals of Dental Specialty Vol. 9; Issue 4. Oct – Dec 2021 | 47 

 

7. Vertucci FJ. Root canal anatomy of the human 

permanent teeth.OralSurg,Oral Med, Oral Pathol. 

1984;58(5):589-99. 

8. Funato A, Funato H, Matsumoto K. Mandibular 

central incisor with two root canals. Dent Traumatol. 

1998;14(6):285-6. 

9. Cantatore G, Berutti E, Castellucci A. Missed 

anatomy: Frequency and clinical impact. Endod 

Topics. 2006;15(1):31-3. 

10. Fava LR, Dummer PM. Periapical radiographic 

techniques during endodontic diagnosis and treatment. 

Int Endod J. 1997;30(4):250-61. 

11. Patel S. New dimensions in endodontic imaging: Part 

2. Cone-beam computed tomography. IntEndod J. 

2009;42(6):463-75. 

12. Ingle JI, Walton RE, Malamed SF, Coil JM, Khademi 

JA, Kahn FH et al. Preparation for endodontic 

treatment. In: Endodontics. Ingle JI, Bakland LK 

(Editors). 5th ed. Hamilton: BC Decker Inc., 

2002:357-404. 

13. Vertucci FJ. Root canal anatomy of the mandibular 

anterior teeth. J Am Dent Assoc. 1974;89(2):369-71. 

14. Cohen S, Hargreaves K. Pathways of the Pulp, 

Elsevier Mosby, 9th edition, 2006. 

15. Victorino FR, Bernardes RA, Baldi JV, Moraes IG, 

Bernardinelli N, Garcia RB, et al. Bilateral mandibular 

canines with two roots and two separate canals: Case 

report. Braz Dent J. 2009;20(1):84-6. 

16. Kartal N, Yanikoğlu FC. Root canal morphology of 

mandibular incisors. J Endod. 1992;18(11):562-4. 

17. Mohamed AN, Alhirabi AA, Elsantawy AH, 

Aldakheel FS. Evaluation of root canal configuration 

of mandibular incisors among a Saudi subpopulation 

of Qassim region using cone-beam computed 

tomography: A retrospective study. Saudi Endod J. 

2021;11(1):49-53. 

18. Verma GR, Bhadage C, Bhoosreddy AR, Vedpathak 

PR, Mehrotra GP, Nerkar AC, et al. Cone Beam 

Computed Tomography Study of Root Canal 

Morphology of Permanent Mandibular Incisors in 

Indian Subpopulation. Pol J Radiol. 2017;82:371-5. 

19. Ibarrola JL, Knowles KI, Ludlow MO, McKinley IB. 

Factors affecting the negotiability of second 

mesiobuccal canals in maxillary molars. J Endod. 

1997;23(4):236-8. 

20. Mohammadi Z, Asgary S, Shalavi S, Abbott PV. A 

Clinical Update on the Different Methods to Decrease 

the Occurrence of Missed Root Canals. Iran Endod J. 

2016;11(3):208-13. 

21. Locatings canals,Strategies, Armamentarium and 

Techniques by Clifford J. Ruddle, DDS. Advanced 

Endodontics. 2017:1-6. 

 

 


