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FREQUENCY OF ROOT CANALS IN MANDIBULAR THIRD MOLARS 
OF PATIENTS UNDERGOING ROOT CANAL TREATMENT
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ABSTRACT

 The complexity of the root canal system is the major challenge for any dentist undertaking root 
canal treatment. It is therefore considered important to be familiar with variations in root or canal 
anatomy.

 This was a cross-sectional survey of 60 patients with symptomatic irreversible pulpitis in mandib-
ular third molars in patients of both gender of age 25-40 years. After access cavity opening, all the 
canals were located radiographically with files placed inside the canals.

 In this study, sixty patients were included. Out of sixty patients, 45 (75%) patients contained three 
root canals, eleven (18.3%) patients contained two root canals, three (5%) patients contain four root 
canals while only one (1.7%) patient had one root canal.

 This in vivo study of number of canals has provided the practitioner with an understanding of the 
clinical implication of mandibular third molars.
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Endodontics

INTRODUCTION

 The complexity of the root canal system is the major 
challenge for any dentist undertaking root canal treat-
ment.1 Understanding the different variations in root 
canal system is of great importance because it can help 
in finding the root canals and also their management 
during endodontic therapy.2,3,4,5

 The root canal system is the pulp containing area 
inside the dentin. The root canal system is divided into 
two parts: the pulp chamber, located in the anatomic 
crown of the tooth, and the root canal, found in the 
anatomic root of the tooth.6

 The main objective of root canal therapy is thor-
ough mechanical and chemical cleaning of the entire 
pulp space and its complete obturation with an inert 
filling material and a coronal seal, preventing ingress 
of microorganisms. Missing canal(s) is a major cause 
of the failure of endodontic therapy. It is extremely 
important that clinicians use all the techniques and 
equipments at their disposal to locate and treat the 
entire root canal system.7,8 Diagnostic measures such 
as multiple pre-operative radiographs, examination of 
the pulp chamber floor with a sharp explorer, troughing 
of grooves with ultrasonic tips, staining, magnification, 
performing the sodium hypochlorite ‘champagne bubble’ 
test, visualizing canal bleeding points, and Cone Beam 
Computed Tomography (CBCT) are important aids in 
locating root canal orifices.7

 A general trend toward retention rather than 
extraction of teeth is evident today. The mandibular 
third molar, being the last tooth in the molar series, 
are now more frequently treated endodontically and so 
their conservation may become critical for the success 
of the overall treatment plan. The mandibular third 
molar has been associated with greater variations and 
abnormalities with respect to number of roots and root 
canals.4,8
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 The study of root and canal anatomy has clinical 
and anthropological significance. It is important to be 
familiar with variations in tooth anatomy and charac-
teristic features in various racial groups because such 
knowledge can aid location and negotiations of canals as 
well as their subsequent management. These variations 
appear to be genetically determined and are important 
in tracing the racial origins of populations.4,10,11

 According to Sidow et al, 55.3% of mandibular 
third molars had three root canals, 16.7% had four 
canals, 16.7% had two canals and 3.3% had single root 
canal.9 In another study by Guerisoli et al, 69.3% of 
mandibular third molars had two canals, 18.4% had 
three canals and 12.3% had single root canal.12 There 
is lack of study in local population regarding root canal 
morphology of mandibular third molars. The rationale 
of the study is to investigate the number of root canals 
and their frequency in mandibular third molars in local 
population as to see whether it differs from population 
to population and use this as a successful evaluation 
in our population.

METHODOLOGY

 Sixty adult subjects participated in this study. 
Inclusion criteria were as follows: patients of both 
gender of age 25 to 40 years, history of irreversible 
pulpitis in fully erupted mandibular third molars in 
patients undergoing root canal treatment. Exclusion 
criteria were as follows: limited mouth opening (less 
than 35 mm), grossly carious mandibular third molar, 
severely curved roots radiographically and mentally 
handicapped patients. The study design was cross-sec-
tional survey. Sixty patients fulfilling the selection 
criteria were selected from the outpatient department 
of the Punjab Dental Hospital, Lahore. The informed 
consent was obtained. The demographic information 
like name, age, gender and address was also obtained. 
Standard protocols for endodontic treatment including 
history taking, preoperative periapical radiograph, local 
anesthesia and isolation were maintained.

 The objective of the access opening was to remove 
the roof of the pulp chamber in order to give direct ac-
cess to the apical foramina. Initial penetration of pulp 
chamber was done with the help of tapering fissure 
bur in a high speed contra angle hand piece, and was 
directed towards the axis of largest canal. Once the 
roof of the pulp chamber was penetrated, a safe tipped 
fissure bur was used working from inside out. Enough 
roof of the pulp chamber was removed to facilitate 
straight line access for exploration of the pulp chamber 
and root canal. At this stage, all carious tooth structure 
was removed to reduce chances for re-infection from 
this source.

 The canal orifices were located clinically by exam-
ining the pulp chamber floor with endodontic explorer 
and then number of canals was also confirmed by 

placing files in all the canals located and obtaining 
two radiographs at two different angulations. First 
radiograph is taken using Paralleling technique and 
second taken with a mesial shift.

 After obtaining the working length by radio-
graphic technique, the canals were instrumented 
by step down technique using Gates Glidden drills 
and then prepared by K-files. Obturation was done 
by cold lateral compaction technique and then the 
tooth was permanently restored with amalgam resto-
ration. And another radiograph was then taken post 
operatively after completion of the obturation. The 
collected information is entered into SPSS version 
10.0 and analyzed through its statistical package. The 
qualitative variables like gender and patients having 
different number of canals (1, 2, 3 or 4) are presented 
as frequency and percentage.

RESULTS

 Fig 1 shows that the patients’ age was divided into 
3 age groups. Age of first group ranges from 25 to 29, 
second group from 30-34 and third from 35-40. Twenty 
three (38.33%) patients were of age 25-29, 18 (30%) 
patients were of age 30-34 and 19 (31.67%) patients 
were of age 35-40 Fig 2 shows that out of total sixty 
patients, 22(36.7%) were male while the remaining 
38(63.3%) were female. In Table 1, 45 (75%) patients 
contain three root canals, 11 (18.3%) patients contain 
two root canals, 3 (5%) patients contain four root canals 
while only 1 (1.7%) patient one root canal.

 Table 2 shows that out of twenty two males, sixteen 
(72.7%) had three canals, four (18.2%) had two canals, 

TABLE 1: FREQENCY AND PERCENTAGE OF 
NUMBER OF CANALS

Number of Canals Frequency Percentage
1 1 1.7
2 11 18.3
3 45 75.0
4 3 5.0
Total 60 100.0

TABLE 2:  FREQUENCY AND PERCENTAGE OF 
MALE PATIENTS

Number of Canals Frequency Percentage
1 1 4.55
2 4 18.2
3 16 72.7
4 1 4.55
Total 22 100
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one (4.55%) had one canal and one (4.55%) male patient 
had four canals. Table 3 shows that out of thirty eight 
female patients, twenty nine (76.3%) patients had three 
canals, seven (18.4%) patients had two canals and two 
(5.3%) patients had four canals.

DISCUSSION
 Along with diagnosis, treatment planning and 
clinical expertise, knowledge of the typical pulp canal 
system and its frequent variations is a basic requirement 
for clinical success in root canal therapy. This study 

has attempted to clarify the morphology of mandibu-
lar third molars to provide the clinician with a better 
understanding of what to expect when endodontically 
treating these teeth.9 The anatomy of root canals is 
complex and difficult to study. Different methods used 
to study are;

• Extracted teeth have been X-rayed from two 
different views (buccolingual and mesiodistal) in 
attempts to create a three-dimensional image.

• Clinical studies with radiographs from different 
views.

• Teeth have been cleared, injected with dye.

• Latex rubber has been forced into pulp cavities and 
vulcanized with the tooth structure subsequently 
removed by chemical means.

• Macroscopic and microscopic studies of sectioned 
teeth have been made.

• Cone Beam Computed Tomography has recently 
been used to give a three-dimensional computerized 
reproduction of the root canal system.

 This study showed that 75% of the patients had 
three root canals which is in line with the study car-
ried out by Sidow et al in which 55.3% of patients had 
three root canals but study carried out by Guerisoli et 
al showed that only 18.4% of patients had three root 
canals.9,12 In this study, 18.3% of patients had two root 
canals which is in line with the study carried out by 
Sidow et al but it is in contrast with the study carried 
out by Guerisoli et al in which 69.3% of patients had 
two root canals.9,12

 This study also showed that four canals are present 
in 5% of patients while Sidow et al showed that four 
canals are present in 16.7% of patients.9 One canal had 
been found in 1.7% of patients in this study which is in 
line with the study carried out by Sidow et al while it 
is in contrast with the study carried out by Guerisoli 
et al which showed that 12.3% of patients had single 
root canals.9,12

CONCLUSION
 This in vivo study of number of canals of man-
dibular third molars has provided the practioner 
with an understanding of the clinical implications of 
mandibular third molar anatomy. Most of the dentists 
do not attempt to treat mandibular third molars even 
if it is in occlusion and there is fair enough mouth 
opening. Proper access cavity preparation, probing 
the groove, lighting, magnification and multiple 
radiographs increase the chance of success of root 
canal treatment of mandibular third molar. Gender 
has no significance effect on number of canals of 
mandibular third molars.
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TABLE 2:  FREQUENCY AND PERCENTAGE OF 
MALE PATIENTS

Number of Canals Frequency Percentage
1 0 0
2 7 18.4
3 29 76.3
4 2 5.3
Total 38 100
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