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the main canal at a sharp angle more often. Also, the lingually 
inclined crown tends to direct files more buccally, making location 
of a lingual canal orifice difficult.12

The incidence of one root canal system varied from 69.3 to 86%; 
two canals, 14–25.5%; and three canals, 0.4–0.9%.9 The incidence 
of two root canals varies between 14% and 25% for a Caucasian 
population.13 The frequency seems to be somewhat higher for 
the Chinese at 34%.14 Three root canals are encountered in less 
than 1%.13

Zillich and Dowson15 in their study found 72 teeth (5.2%) 
showing two canals with the same apical foramen, and 243 
teeth (17.5%) had two canals with separate foramina when seen 
radiographically. Thus, 315 of the teeth (22.7%) out of 1,393 would be 
clinically treated as having two canals. Khedmat et al.16 investigated 
the root canal anatomy by both radiography and cross-sectional 
methods in an Iranian population. They used digital photographs 
to analyze the cross-sectional root surfaces, with the help of dental 
microscope (40×). Out of 217 teeth that were examined, single root 
canal was present in 192 (88.47%). Teeth with two canals in at least 
one cross-section of their roots with five root canal configurations 
were seen in remaining 25 teeth (11.53%). In the radiographs with 
horizontal direction, only 5.99% showed two canals with three root 
canal configurations. Atul Jain and Bahuguna17 in 2011 conducted an 

in vitro study on root canal morphology of mandibular first premolar 
in a Gujarati population. Teeth were observed (after decalcification) 
under dental microscope at 12×  magnification and root canal 
systems were identified according to Vertucci’s Classification—type 
I canal system was found in 93 teeth (67.39%), type II in 11 teeth 
(7.97%,), type III in 5 teeth (3.62%), and type IV in 4 teeth (2.89%), 
type V in 24 teeth (17.39%), and type VI in 1 tooth (0.76%).

Sandhya et al.18 studied the root canal morphology of 
mandibular first premolars in the Indian population with the help 
of spiral computed tomography. The study showed that 80% of the 
teeth had a single canal, 11% had two canals, and C-shaped canals 
were found in 2% of the teeth. A microcomputed tomography study 
of the root canal morphology of the mandibular first premolar in a 
population from southwestern China by Liu et al.19 (2012) observed 
single apical foramen in 50.4 % of the samples and two or three 
foramina in 28.7 and 14.8%, respectively. Albuquerque20 et al. in 
2014 acknowledged that the mandibular first premolars being 
comparatively twice more likely to present with two canals (23.55%) 
than second premolars (12.64%).

Study by Velmurugan et al.21 to determine the root canal 
morphology of mandibular first premolar teeth in an Indian 
population using a decalcification and clearing technique identified 
to have a round orifice (38%), oval orifice (44%), flattened orifice 
(17%), and C-shaped orifice (1%). The canal patterns, according to 
Vertucci’s classification, are type I (72%), type II (6%), type III (3%), 
type IV (10%), and type V (8%).

Various diagnostic tools such as multiple radiographs, careful 
examination of the pulpal floor with a sharp explorer, and better 
visualization using an dental operating microscope are all important 
aids in detecting additional root canals. To obtain the predictable 
results, good-quality preoperative radiographs should be obtained 
at different angulations and then carefully evaluated to detect the 
presence of extra root canal. At the present time, CBCT imaging has 
gained a lot of attention to the clinician and its use in confirmatory 
diagnosis of morphologic aberrations in the endodontic field is 
commonly appreciated.

Therefore, thorough knowledge of root canal anatomy and its 
variations, careful interpretation of the radiographs, close clinical 
inspection of the floor of the chamber, and proper modification of 
access opening along with adequate magnification are essential 
for successful root canal treatment outcome.

Fig. 9: Working length determination (Case 2) Fig. 10: Master cone radiograph (Case 2)

Fig. 11: Obturation (Case 2)
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Co n c lu s i o n​
This case report emphasizes on the importance of thorough 
knowledge of the internal root canal anatomy and execution of the 
modified techniques by the clinician before and during treatment 
to prevent their subsequent flare up. Advanced equipment, for 
example, dental operating microscope, NiTi file systems, ultrasonics, 
newer obturating system, etc., contribute to successful endodontic 
treatment. Aberrant anatomical variation if misdiagnosed leads to 
failure and if diagnosed correctly leads to successful treatment.
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