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Introduction

The main goal of  endodontic therapy is to achieve adequate 
cleaning, shaping and disinfection that would allow for three – di-
mensional obturation of  the root canal system [34]. Irrigant acti-
vation plays a major role in achieving disinfection in canal intrica-
cies such as fins, isthmuses and c shaped canals [27]. Knowledge 
of  root canal configuration is a critical factor in aiding clinician 
to locate the canals, follow the root canal curvatures and to effec-
tively disinfect the root canal system without violating the original 
root canal anatomy.

The mandibular first molar has a wide variety of  root canal con-
figuration [36]. Variations in the morphology of  dental pulp are 
caused by genetic and environmental influences and the clinicians 

should be aware of  the frequency of  racially determined forms 
[10]. The occurrence of  middle mesial canal in the mesial root 
of  mandibular first molars and presence of  additional distal canal 
should be checked during root canal treatment. Incase of  lower 
second molars, there is a higher possibility of  getting a C- shaped 
canal [9].

The morphology and buccolingual width of  the mesial root of  
permanent mandibular first molar has numerous connecting pul-
pal passages [4, 7]. Root canal morphology and configuration 
have been classified by Wein et al [42], Pineda and Kuttler [25], 
(Pineda and Kuttler, 1972), and Vertucci [39]. Studies on root ca-
nal anatomy of  mandibular first molar have been performed in 
several populations [23]. 
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This study was done to evaluate the occurrence of  number of  
canals in mandibular first molars and to derive an association be-
tween gender and number of  canals in a South Indian population 
by evaluating postoperative periapical radiographs.

Materials and Methods

This Retrospective study was conducted at Saveetha Dental Col-
lege in 2020. Case sheets were analyzed from June 2019 to April 
2020. A total of  1300 case sheets of  root canal treated mandibular 
first molars were reviewed and analyzed. The case sheets were 
cross-verified by another examiner to avoid missing any data. The 
age, gender and number of  canals were checked by date evalua-
tion, photographic as well as periapical radiographic evaluation.

Inclusion criteria were patients in age group of  18-65 years of  age 
who underwent root canal treatment for mandibular first molars. 
Exclusion criteria included teeth with developmental anomalies 
and any defectively formed or calcified teeth. 

Sampling bias was minimized by verifying the photographs and 
radiographs by another reviewer. After verification of  dental hos-
pital management system records of  all patients, the data such as 
number of  canals in mandibular first molar, age and gender of  
patient, were tabulated. Incomplete data or radiographs which are 
not of  adequate diagnostic value were excluded from the study to 
achieve better accuracy of  results. All the cases were analysed with 
intraoral periapical radiographs. In cases of  predilection of  extra 

canals or aberrant anatomy, CBCT had been included in patient 
data which was also screened to verify the extra canals.

Statistical Analysis

Statistical analysis was performed using SPSS software. Associa-
tion of  age and gender with number of  canals were calculated 
using Descriptive statistics. The periapical radiographs were se-
lected using convenience sampling. The independent variables 
were assigned as gender and the dependent variable was root ca-
nal treated mandibular first molars. The data analysis performed 
was associative and descriptive using SPSS software (SPSS version 
23.0, SPSS, Chicago, IL, USA). The values greater than 0.05 were 
insignificant.

Results and Discussion

A total of  1300 mandibular first molars were evaluated, out of  
which 712 (54.7%) belonged to male and 588 (45.2%) belonged to 
female patients. The number of  canals, most commonly observed 
in both male and female patients was 3 followed by 4 canals. Out 
of  712 male patients, 452 (63.4%) had 3 canals and 244 (34.2%) 
had 4 canals. Out of  588 female patients, 396 (67.3%) had 3 ca-
nals and 173 (29.4%) had 4 canals (Table 1) (Fig 1). There was no 
significant difference seen between gender and number of  canals 
in permanent mandibular first molar. Association between gender 
and number of  canals was not statistically significant, (p> 0.05) 
according to the Chi square test (Table 2).

Figure 1. Bar graph depicting the association between gender of  patient and the number of  canals in permanent mandibular first molar. ( X axis: Gender, 
Y axis: Number of  cases; Blue: 1 canal, Red: 2 canals, Green: 3 canals, Orange: 4 canals, Yellow: 5 canals, Cyan- 6 canals. 3 canals - more common in man-

dibular first molars followed by 4 canals in both genders. (Chi square test; p value = .272- not significant)

Table 1. Distribution of  number of  canals amongst Gender in Mandibular First Molar.

No. of  canals 1 2 3 4 5 6 Total 

Gender
Male 4 9 452 244 2 1 712

Female 7 11 396 173 1 0 588
Total 11 20 848 417 3 1 1300

Table 1- Shows canal distribution of  permanent mandibular first molar, among male and female patients. On analysis, 452 male and 396 female pa-
tients had 3 canals, 244 male and 173 female patients had 4 canals.

Table 2. Association between gender and the canal variations in mandibular first molars.

Value df Asymptomatic Significance ( 2- sided)
Pearson Chi- square 6.369 5 0.272

Likelihood ratio 6.758 5 0.239
Linear- by- linear Association 5.824 1 0.016

No of  valid cases 1300

In Table 2, statistical test (Chi square test) was done to find the association between gender and number of  canals, which revealed (p value >0.05) 
which was not statistically significant.
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Identifying and assessing the root canal configuration and its var-
ied anatomy is the key to achieving success in adequate disinfec-
tion of  the root canal system [13]. Calcifications or pulp stones 
are commonly observed in traumatised teeth or in teeth with mild 
constant irritation from bacterial byproducts [15].

Andreasen et al., studied the effects of  luxation of  permanent 
teeth due to trauma and concluded that ulp necrosis was found 
in 52% of  teeth and this complication was significantly related to 
the type of  luxation and stage of  root development [1]. Avulsion 
is most commonly seen in anteriors, although history of  trauma 
should be enquired incase of  any calcifications in molar teeth [33]. 
Also, the incidence of  dental caries is much higher in a person 
under dental trauma than a normal individual [12].

Remnants of  pulp in the missed canals are primary causes of  
failure of  root canal therapy [5]. Disease of  pulp may be inflam-
matory or infectious [11]. The inflamed and infected pulp tissue 
should be removed completely to achieve long term success of  
root canal therapy [29]. Studies on internal and external anatomy 
of  teeth have shown that complex anatomical variations may oc-
cur in all teeth [5, 32]. Various irrigants with antimicrobial action 
and substantivity [22]. The irrigants have been studied for their in-
teraction and effectiveness [35]. The cleaning and shaping should 
involve judicious dentin removal while removal of  the smear layer 
[37]. The intracanal medicament such as calcium hydroxide helps 
in effective disinfection of  the root canal system [17]. 

The post endodontic restoration also plays a decisive role in de-
termining the longevity of  the strategically important mandibular 
molar [18]. The choice of  post endodontic restoration may be 
veneers or full coverage restoration in anteriors [31]. But in poste-
rior teeth adhesive restorations done in ninja access preparations, 
but in cases of  conventional access preparations, full coverage 
restorations are advised [2, 3]. Incase of  class V cervical lesions, 
extra care should be taken in deciding the restorative material that 
seals the teeth completely avoiding microleakage [19]. 

The factors that play a key role in these variations include ethnic-
ity, age, gender and study design [32]. Most of  the root canal treat-
ed mandibular first molars falls in the age group of  18-30 years. 
This can be understood well by the fact that the mandibular first 
molar is one of  the earliest permanent teeth to erupt in oral cavity 
[38]. Also, the erupting teeth are not fully mature and mineralized, 
which make them more prone to decay. The anatomical pits, fis-
sure and developmental grooves also act as plaque retention areas 
and facilitate rapid caries progression in patients with poor dietary 
habits and with improper brushing habits [16, 21].

In our study, the maximum number of  canals in both male and fe-
male patients was 3 followed by 4. Contrary to our study done in 
South Indian population, Chourasia et al, had studied 150 Indian 
mandibular first molars, using in vitro technique and concluded 
a high incidence of  4 canals (36%) and extra distal roots (5.3%) 
revealing that there are more chances of  2nd distal canal in Indian 
population [5].

Most literature described presence of  2 canals in mesial root [30]. 
although first evidence of  independent third mesial canal with its 
own access orifice and apical foramen was described by Vertucci 
and William [30, 40]. Indian population in our study demonstrates 

2 toots in the mandibular first molar which is similar to most stud-
ies in our population [6]. In contrast, the Mongoloid population 
exhibited mandibular first molars with 3 roots with a 3:1 ratio 
when compared to Caucasians and African Americans [41]. This 
variation could be a genetically determined characteristic.

Retrospective observation of  endodontically treated teeth by us-
ing two-dimensional periapical radiographs was found to be most 
common in vivo technique [23]. Although CBCT is highly efficient 
in complex anatomical situations, the periapical radiographs are 
mandatory, cost effective, lesser radiation exposure and are suf-
ficient for routine dental procedures. CBCT is an effective tool for 
identifying extra canals and advised in cases of  persistent radic-
ular infections. The judicious use of  CBCT following ALARA 
principle is advantageous to get maximum benefits with minimal 
exposure [14, 24].

Gulabivala et al., concluded that there was a high prevalence of  
three rooted mandibular first molars and C-shaped root/canals 
in mandibular second molars in Burmese population [8]. This is 
the first study to correlate the gender and the number of  canals 
in mandibular first molars in the South Indian population. The 
limitation of  the study includes very small sample size and popu-
lation studied. Also CBCT would always be a better assessment 
tool than periapical radiographs for root anatomical configuration 
studies [28]. 

With the advancements in caries prevention strategies several 
fluoridated toothpastes, mouthwashes as well as remineralizing 
agents are available [20, 26]. Patients should be educated on the 
importance of  the permanent mandibular first molar which is one 
of  the earliest to erupt. During cleaning and shaping of  root canal 
one must choose the instruments that preserve the cervical dentin 
thickness [28].

Conclusion

Within the limitations of  the study the mandibular first molars 
mostly consisted of  3 canals in both male and female patients. 
Out of  712 male patients, 452 (63.4%) had 3 canals and 244 
(34.2%) had 4 canals. Out of  588 female patients, 396 (67.3%) 
had 3 canals and 173 (29.4%) had 4 canals. The knowledge of  
root canal anatomy reduces the chance of  missing a canal during 
root canal treatment. Also various anatomical intricacies of  the 
root canal system such as fins, isthmuses and C- shaped canals are 
commonly seen in mandibular molars. Sufficient disinfection of  
the entire root canal system by use of  irrigant activation and intra 
canal medicaments, helps in achieving long term success of  root 
canal treatment.
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