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ABSTRACT

OB.JECTIVE: To determine the humber and morphology of root canals in mandibular third molar teeth in
Pakistani population.

METHODS: This prospective cross-sectional study was conducted in department of dentistry,
Faisalabad Medical University Faisalabad. Sixty(60) patients with irreversible pulpitis in erupted
mandibular third molars having age 25-60 years were selected. A total of seventy (70) teeth were
evaluated from 1-Jan-2017 to 31-Aug-2017. Periapical x-rays were done in every patient to analyze the
number and morphology of root canals. Root canals (RC) were prepared and filling was done using cold
lateral compaction technique and restoration was done. After restoration, again x-rays was taken to
confirm any missing root canal.

RESULTS: The mean age of study patients was 43.2 +6.3 years. There were 37 (61.7%) males and 23
(38.3%) female patients. Regarding humber of root canals, 3 root canals were diagnosed in 43 (61.43%)
teeth, 4 root canals in 16 (22.86%) teeth and 2 root canals in 8 (11.43%) teeth. Regarding classification of
root canals types, type | root canals in 37 (52.86%) teeth, type Il in 13 (18.57%) teeth, and type Ill in 8
(11.43%) teeth.

CONCLUSION: Present study results showed that 3 and 4 root canals are most common in our
population.
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INTRODUCTION

Knowledge regarding the anatomy of root canal is of
prime importance for dentist for successful treatment
of root canals. Pre-procedural knowledge regarding
variations in and number of root canals helps in timely
management and accurate treatment which in
otherwise may results in complications during the
procedure’?,

The primary purpose of root canal treatment is
complete cleaning of the pulp space using chemicals
and mechanical methods, then filing of the canal with
filing materials and coronal seals®. It is very important
to locate and fill all root canals. Missing root canals
are the leading factor of failure of orthodontic
procedures. Pre-op radiographs, digital X-rays,

mandibular third molars. There is a huge variation in
morphology of root canals in different studies.®''This
variation may be due to ethnicity of the studied
populations. The aim of present study is to determine
the number and morphology of root canals in
mandibular third molar teeth.

METHODOLOGY

This prospective cross-sectional study was conducted
in department of dentistry, Faisalabad Medical
University Faisalabad. Non-probability purposive
sampling was used for data collection. Sixty (60)
patients with irreversible pulpitis in erupted mandibular
third molars having age 25-60 years were selected in
present study. Mentally retarded patients, patients
with limited mouth opening and those having grossly

contrast x-rays, and micro-computed tomography are
the routinely used methods of evaluation of
morphology and variations of root canals®®.

Nowadays, retention of teeth especially third molars
rather extraction is most common especially on the
demands of the patients. So many patients having
problems with teeth are now referred for orthodontic
procedures instead of extraction®’. Successful RCT is
mandatory to prevent extraction®. Many investigators
have published the morphology of roots canals in

carious third molars were excluded from study. A total
of seventy (70) teeth were evaluated from 1-Jan-2017
to 31-Aug-2017. This sample size was calculated by
taking prevalence of two root canals in 1.2% teeth, at
a = 0.05 the calculated sample size was 32 teeth. We
included the double number of teeth in present study
to make the results of present study more reliable.
Informed consent from patients and ethical approval
from IRB board was taken.
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Plain Periapical x-rays were done in every patient to
analyze the number and morphology of root canals.
For obtaining direct access to the epical foramina, roof
of the pulp chamber was removed maximum.
Tapering fissure bur was used to get initial penetration
of to the pulp chamber. After getting access, safe
tipped fissure bur was used to remove the roof of the
pulp chamber. After that all carious portion or caries
was removed, canal orfices were located using
endodontic explorer. Number of root canals was
confirmed by placing files in all orifices. After
identification of canals, files were placed in each canal
and x-rays with parallel technique along with mesial
shift technique and the numbers of canals were
verified.

Canals were prepared and obtruded with lateral
compaction. Permanent restorations were placed and
another x-rays were taken for each tooth to confirm
number of canals and quality of obturation. X-rays
were taken using parallel and mesial shift angles to
reconfirm the number of canals. Filing of the root
canals was done using cold lateral compaction
technique and restoration was done. After completing
the whole procedure, x-rays was done again to
confirm any missing root canal. Vertucci criteria were
used for classification of the configuration of root
canals.

SPSS version 23 was used to calculate frequency and
percentages of gender, number of root canals and
morphology of canals.

RESULTS

The mean age of study patients was 43.2 +6.3 years.
There were 37 (61.7%) males and 23 (38.3%) female
patients. Regarding number of root canals, 3 root
canals were diagnosed in 43 (61.43%) teeth, 4 root
canals were diagnosed in 16 (22.86%) teeth and 2
root canals were diagnosed in 8 (11.43%) teeth
(Figure I).

Regarding classification of root canals types, type |
root canals were identified in 37 (52.86%) teeth, type
Il root canals were identified in 13 (18.57%) teeth,
type lll in 8 (11.43%) teeth. Detailed morphology of
root canals is given in Figure Il.

DISCUSSION

There is a huge wvariation in the anatomy and
morphology of mandibular third molar teeth'?. Studies
have found a big impact of racism and genetics on
these variations in root canals'®, so it is necessary to
determine the variations in number and morphology of
root canals among different populations. For this many
studies on the evaluation of root canals have been
done in different regions of the world. In present
study, we determined the number of root canals and
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their morphological classification in population of
South Punjab Pakistan.

Failure to locate and treat all the root canals in a tooth
is a major factor of failure of root canal treatment', so
it's necessary for the dentist to thoroughly understand
the number and morphology of these canals before
treatment. Each tooth regardless of what it is should
be fully investigated using x-rays or other tests
modalities to detect these possible disparities. Allen et
al'”” conducted a study on 1300 teeth to detect
possible causes of failure of root canal treatment and
found that missing root canals are responsible for
8.8% cases of failure. While another research found
missing canals as risk factor of failure in 42.0% of
studied teeth of patients ™.

In present study, number of 3 root canals was
identified in 61.43% teeth followed by 4 canals in
22.86 % teeth and then 2 in 11.43 % cases and 5 root
canals in 2.86 % cases. Somasundaram et al’ found 3
root canals in 64.3% cases, 2 in 19.9% cases, 1 in
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5.8% cases and 5 root canals in 1.2% cases. These
authors used cone beam computed tomography for
analysis of morphology of teeth while we used
Periapical radiographs. Khan et al'’ found 3 canals in
75.0% teeth, 2 in 18.3% teeth and 4 in 5.0% teeth.
Cosic et al'® from Croatia found 3 root canals in 83.9%
teeth, 2 in 54%, 1 canal in 8.9% teeth and 4 root
canals in 8.9% teeth. Sert et al'® from Turkey found 3
root canals in 5.4% teeth, 2 canals in 69.5% teeth, 1
in 24.9% teeth and 4 root canals in 0.3% teeth. Park
et al” from Korea found 3 root canals in 1.9% teeth, 2
canals in 56.5% and 1 root canal in 41.6%. Ahmad et
al*” from Qatar found 4 root canals in 45.7% teeth, 4
canals in 8.6% teeth, 2 canals in 38.6% and 1 root
canal in 7.1% teeth.

Regarding morphology of root canals, type | root canal
was found in 52.86% teeth, type Il canals in 18.57%
cases and type Il root canals in 11.43% teeth, type IV
root canals 7.14% teeth, type IV root canals in 4.29%
cases, type V and additional types in 2.86% cases.
Zafar et al’’ from India found type | root canals in
41.2% teeth, type Il in 17.6% teeth, type Il & IV in
11.7% teeth. Mukhaimer et al* from Palestine found
type | root canals in 57.5% teeth, type Il in 22.5%
teeth, type Ill in 10.6% teeth, type IV in 8.1% teeth,
type V in 1.3% and additional types in 3.2% teeth.
Kuzekanani et al”® from Iran found type | canals in
39.3% teeth, type Il in 12.7%, type lll in 10.0%, type
IV in 1.33% and type V in 4.0% studied teeth.
Published literature has documented huge variations
in the number and morphology of root canals in
population from different countries. Accurate
knowledge about anatomy and morphology of root
canals is a key of success of root canal treatment.

The limitation of current study was that we used
simple x-rays for evaluation of root canal it gives only
two dimensional images and has low accuracy as
compared to the tomography and cleaning
techniques. However it is readily available and the
results are not too much different when compared to
the modern techniques so it can be used as a reliable
tool for determining the morphology of root canals.

CONCLUSION

Results of present study showed that 3 and 4 root
canals are most common in South Punjab Pakistani
population. Type |, type Il and type Il root canals
(according to vertucci classification) are common
variants in mandibular third molar.
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