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INTRODUCTION

 The main goal of endodontics is to restore the 
function and esthetic of the involved tooth. From a bio-
mechanical perspective, this means cleaning, shaping, 
and disinfection that would allow for three-dimensional 
obturation of the root canal system.1 One of the main 
reasons for the failure of root canal treatment is the 
inadequate removal of pulp tissue and microorganisms 
from the root canal system.2 It is therefore of utmost 
importance that the dentist has a thorough knowledge 
of root canal morphology of the tooth being treated. The 
mandibular first molar is a frequently treated tooth and 
has a wide variety of root canal configurations.3 Varia-
tions in the morphology of the dental pulp are caused 
by genetic and environmental influences, and there is 
very definite need for clinicians to be made aware of 
the frequency of racially determined forms.4 The major 
variant in mandibular first molars is the presence of a 
supernumerary root that can be found distolingually 
and has a curve at the apex. This macrostructure, first 

mentioned by Carabelli, is called radix entomolaris, 
which in general is smaller than distobuccal and mesial 
roots and can be separate from or partially fused with 
other roots.2 The morphology and buccolingual width 
of the mesial root allow for intercanal communications 
and isthmuses. Currently, the isthmus (anastomosis) 
is defined as a pulpal passageway connecting two or 
more canals in the same root.5,6

 Multiple factors contribute to root canal treatment 
failure. One, persistence of micro-organisms in the root 
canal system. Two, the failure to detect or treat all of 
the present canal system.7,8 Undetected extra-canals 
are one of the major reason for failure of root canal 
treatment.9 An accurate radiographic technique and 
proper interpretation are essential for sound diagnosis 
and treatment. The use of preoperative radiograph at 
different angles helps to detect and evaluate root canal 
morphology and anatomy.10

 In root canal treatment, locating all root canals 
will allow the clinician to remove successfully all pulp 
tissue debris during treatment. Regarding the root 
canal morphology of mandibular first molars, previous 
in vitro and in vivo reports have indicated that four 
root canals are not unusual finding in mandibular first 
molars.11

 The objective of this study was to evaluate the 
incidence of fourth canal in mandibular first molars of 
our population, which shows different prevalence rate 
in different populations.
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METHODOLOGY

 This cross-sectional prospective study was carried 
out in the Department of Endodontics, Khyber College 
of Dentistry, Peshawar from April 2013 to July 2013. A 
total of one hundred and fifty patients which required 
root canal therapy for lower first molar (both genders) 
were included in this study. For sample size calcula-
tion, random sampling technique was used, i.e., 30% 
of the patients. These patients were treated by house 
surgeons. A written approval was obtained from Insti-
tutional Ethical Committee. After informed consent, 
data were collected on specially designed proforma. 
The patients with medical conditions, above 70 years, 
having resorpted roots, dilacerated roots, trismus, 
macroglossia, pregnant females and malformed teeth 
were excluded from the study. The patients from both 
genders, with age range 12-65 years, having adequate 
mouth opening, and were cooperative were included in 
this study.
  The incidence of fourth canal was diagnosed during 
pulpectomy, preparation, from obturated radiograph 
by Buccal Object’s Rule technique12 (SLOB Rule) 
and during re-endodontic treatment when tooth be-
comes symptomatic due to missed canal (Fig 1). The 
radiographic films of working length and obturation at 
different angles of each tooth were mounted, projected 
and evaluated. The fourth canal further categorizes 
as separated from distal canal or joined by isthmus, 
partial or full length and size of preparation (25, 30, 
40 file size).
 The collected data were processed and analyzed 
using Statistical Package for Social Sciences (SPSS) 
version 17.0.

RESULTS

 Out of 150 patients 63 were females (42%) and 87 
were males (58%). The male to female ratio was 4.14:3. 
Their ages ranged from 15 to 63 years with a mean age 
of 29.16±9.16 years. The most common age group was 
third decade (55%). The details of age distribution are 
given in Table 1. Table 2 shows that out of 150 roots 
treated mandibular first molar teeth, 40.0% had four 

root canals and remaining 60.0% had three root canals. 
Fourth canal was usually located in the distal root of 
the tooth.
 Table 3 shows the distribution of fourth canal’s 
orifices morphology, the prevalence of separated fourth 
canal is higher than joined by isthmus with distal canal 
(55%). Table 4 analyzed the preparation sizes (ISO File 
size) of fourth canal of mandibular first molar teeth; 
maximum preparation done upto 40 file size in this 
study. Fig 2 shows canals observed during the prepa-
ration stage of the treatment.

Fig 1: Working length radiograph of lower first molar 
with four canals

TABLE 1: AGE DISTRIBUTION
Age (years) n %
11-20 19 12.66
21-30 83 55.33
31-40 34 22.66
41-50 9 6.00
51-60 4 2.60
61-70 1 0.60

TABLE 2: ANALYSIS AND DISTRIBUTION OF 
CANALS PER ROOT

Gender 3-canals present 4-canals present
n % n %

 Male 50 57.47 36 41.37
Female 40 63.49 24 38.09
Total 90 60.00 60 40.00

TABLE 3: ANALYSIS AND DISTRIBUTION OF 
ORIFICE’S MORPHOLOGY OF FOURTH CANAL

Gender Joined by isthmus Separated
 n %  n  %

Female 16 26.66 13 21.66
Male 11 18.33 20 33.33
Total 27 45.00 33 55.00

TABLE 4: ANALYSIS AND DISTRIBUTION OF 
PREPARATION SIZE OF FOURTH CANAL (N=60)

Preparation (ISO File size) n %
25 18 30.00
30 26 43.33
35 3 5.00
40 14 23.33

DISCUSSION

 Previous literature review shows that the man-
dibular first molar is of prime interest to endodontists 
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because of being most common tooth subjected to root 
canal therapy. Myriad studies had been carried out on 
mandibular first molars, e.g., Root canal morphology13, 
Radix entomolaris14, Middle distal canal15 and mandib-
ular first molar with three distal canals.16

 Chen G and Co-workers17 performed a study in Tai-
wan Chinese population on root canal configuration of 
mandibular first molar on 183 root treated lower molars. 
The results showed that 46% of the study groups had 
four canals and 20% had extra distal roots. The results 
of that study are comparable to present study inspite 
of the fact that in this study, root canal therapy was 
carried out by house surgeons while in Chines study, 
experienced clinicians performed the procedures.

 Joseph et al18 carried out a study in Indian popu-
lation using computed tomography, an in vitro study. 
The results of that study showed that the majority 
of mandibular first molars (84.48%) had 3 canals. 
They studied root canal morphology of 125 extracted 
mandibular first molars. According to this study the 
incidence of fourth canal in mandibular first molars is 
low (13.52%) as per contra to our population (40%).

 Wasti and Co-authors19 performed a study on root 
canal systems of the mandibular permanent molar 
teeth of South Asian Pakistanis population. They use 
a sample of 30 mandibular first molars in their study. 
The results showed that 47% had four canals. The 
prevalence of fourth canal is near to the current study’s 
prevalence but the sample size and experience of the 
clinicians were different from this study.

 Al-Nazhan11 carried out a study on Saudi Arabian 
sub-population using a sample of 251 root canals treat-
ed permanent mandibular first molars. The results 
showed that 57.76% had four canals and 42.3% three 
root canals. Incidence of fourth canal is higher than in 
the present study groups (40%).

 Skidmore and Bjorndal20 used 45 extracted human 
mandibular first molars in which root canal therapy 

had failed. In those teeth, approximately one-third had 
four canals while the rest had complex morphology.

CONCLUSION

 The occurrence of four root canals in the mandib-
ular first molar of Peshawar population was relatively 
higher. It emphasizes the careful searching for fourth 
canal in lower first molars for successful root canal 
therapy.
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Fig 2: Canals observed during different stages of root canal 
therapy (total cases=150)
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