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Abstract

Background: Permanent maxillary first molar normally has three root canals but it can have extra root canals for which
several studies were done in many parts of the globe. However, this type of study to explore extra canal is lagging in the
context of Nepal.

Objectives: The objective was to determine the percentage of extra canal in permanent maxillary first molar in patients
undergoing root canal treatment and to compare the same between male and female.

Methods: An analytical cross-sectional study was conducted in the department of conservative dentistry and endodontics
of People’s Dental College and Hospital from 20™ December 2019 to 20" December 2020 after receiving ethical approval
from Nepal Health Research Council on 16" December 2019 (Ref. 1362). One hundred and eighty permanent maxillary
first molar teeth without root canal calcification were enrolled. Convenient sampling was done. Access opening was
done and all canal orifices were located and recorded. Data were analysed using Statistical Package for the Social Sciences
(SPSS) version 22.0 with frequency table. Chi-square test was used for inferential statistics

Results: Out of 180 teeth, extra canals were present in 44 (24.4%) having more numbers in male than in females. Extra
canal was present in the mesiobuccal root.

Conclusion: Extra canal in the permanent maxillary first molar is present in Nepalese population with greater number in
male than in female. Thus, exploration of the pulp chamber in search of an extra canal is necessary to prevent failure of
root canal treatment.
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different age, gender, and population.’ Such anatomical
complexity of the permanent maxillary first molar may
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presence of extra canals would be beneficial during
exploration of all the root canals.

This study was conducted with objective of determining
the percentage of extra canal in the permanent maxillary
first molar in patients undergoing root canal treatment
(RCT) and to compare the same between male and
female. Thus, the study will help to gain knowledge
regarding the percentage of extra canals in the
permanent maxillary first molar.

METHODOLOGY

This is an analytical cross sectional observational clinical
study conducted from January 2020 to November
2020, on 180 patients with age group 16-70 years
attending Department of Conservative Dentistry and
Endodontics of People’s Dental College and Hospital.
Sampling was done by convenience (non-probability)
sampling technique and sample size was calculated to
be 180 according to the reference article by Hartwell
et al?2 Sample size was calculated for convenience
(non-probability) sampling method® using the formula:
n = z2 pg/d% where, n = sample size; z = 1.96 at 95%
confidence interval level; p = 70.2% (% of extra canal); q
=100-p = 29.8%; d = 10% of p =7.02 (maximum tolerable
error). Hence, n = (1.96)?*(70.2) (29.8)/(7.02)?>= 163.07.
Taking 10% of n = 163.07/10 =16.307 (non-response); n
=163.07+16.307 =179.377 = 180.

The study proposal was approved by Nepal Health
Research Council on 16™ December 2019 (Ref. 1362).
Patient of age 16-70 years with indication of RCT were
included in the study. Preoperative radiographs were
taken for evaluation (root morphology, number of canals
and periapical status). Teeth with calcified pulp chamber
and root canals and anyone not willing to participate
in the study were excluded. Informed consent as well
as written consent was taken in consent form for all
the participants. Two endodontists conducted the
procedure.

At first local anaesthesia was administered to the
selected patient. Rubber dam application was done
for isolation. An endodontic access opening was made
using endo access bur and endo Z bur (Dentsply,
Maillefer, Switzerland). The content of the pulp chamber
was removed with endodontic spoon excavator. Debris
and remaining pulp tissues were removed and copious
irrigation was done using sodium hypochlorite (2.5%)
and normal saline. Then identification of all root canal
orifices with sharp endodontic explorer (DG16 Endo
Explorer, Hu-Friedy, United States) was done. Then,
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search of any extra canal was performed in dry and clear
field along the dentinal map. Gentle removal of dentinal
shelf from the mesiobuccal canal orifice towards palatal
canal orifice was done to identify the possibility of a
second mesiobuccal canal using E15D ultrasonic tip
(NSK, Japan). The access cavity sometimes was modified
to trapezoidal shape during this process. Then, all the
root canals were negotiated with small stainless steel
(ISO size .08, 10) hand files. Radiograph was taken
with stainless steel hand file size 15 (Mani, Japan) in
all canal. Clarke’s techniques or SLOB (Same Lingual
Opposite Buccal) technique was used for visualizing all
canals separately making sure that no canal overlaps
to each other. Number of root canals were verified by
two endodontists. If there was a disagreement, a senior
endodontist’s opinion was sought. Then number of root
canals was recorded in proforma. In subsequent visits,
root canal treatment was completed. Data collected was
entered in Microsoft Office Excel. Analysis of the data was
done using IBM SPSS Statistics for Windows, version 22.0
(IBM Corp., Armonk, N.Y., USA).

RESULTS

Total of 180 samples were taken in study where 87
(48.3%) were males and 93 (51.7%) were females and the
mean age was 36.87 + 13.485 years. Three canals were
presentin 136 (75.6%) tooth and four canals (extra canal)
were present in 44 (24.4%) as shown in Table 1.

In all the teeth having four canals, the fourth canal or
the extra canal was MB, canal which was present in 25
(28.7%) in male and 19 (20.4%) in female as depicted in
Table 2.

Table 1: Basic demographic parameters

Demographic parameters Frequency (%)
Sex
Male 87 (48.3)
Female 93 (51.7)
Number of canals
Three 136 (75.6)
Four 44 (24.4)

Table 2: Association of extra canal with gender

Presence of extra canal

S -val
ex Absent Present p-value
Male 62 (71.3%) 25 (28.7%) 0.195
Female 74 (79.6%) 19 (20.4%) '

Chi-square test
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DISCUSSION

This is a clinical study performed in 180 patients
undergoing root canal treatment in the Department
of Conservative Dentistry and Endodontics of People’s
Dental College and Hospital. In this research, the
prevalence of 24.4% of MB, canal in maxillary first molar
was noted. This canal was in higher percentage (28.7%)
in male patients than in female (20.4%) patients. Mean
age of patients with MB, canal was 36.87 years. This canal
was observed in adults in their third decade.

Prevalence of extra canal in permanent maxillary first
molar is the field in the endodontic to be explored
yet. Even though these types of studies have been
conducted earlier but very few studies are there in Nepal.
The relevance of this study lies in the treatment of first
maxillary molar tooth which is submitted to frequent
endodontic treatment, and moreover, it presents the
highest failure rates because the clinician fails to locate,
debride and obturate the MB, canal in the mesiobuccal
root.”'° A study by Shetty et al,, highlighted the fact that,
the incidence of MB, canal was more in maxillary first
molars and that too presents in majority of cases and most
of the unfilled MB, canals had periapical radiolucencies.’

In current study we found out that MB, canal was
observed in young adults. This finding is seen in various
other studies. Tripathi et al. found the mean age of
participants as 35.75 + 16.39 years."" Al-Khriesat et al.
observed the mean age of patients as 28.23 years."
Shrestha et al. found the mean age of the sample as
33.53 + 14.60 years.’ These studies suggested that MB,
is observed in young patient. Young people usually have
teeth with large and patent root canals. In old people
there is higher chance of calcification related to age and
other various long-standing insults. Thus, there is higher
chance of finding extra root canal in young people than
old people.

In present study, more of the male patients had MB,
canal than female patients. Al-Khriesat et al. in Jordanian
population observed MB, canal in 22.6% female and
23.5% male patients.'? This showed that male patient had
more percentage of MB, canal than in female patients
which is similar to our study. In another study by Tripathi
et al. extra canal in mesiobuccal root was found greater
in females (59.18%) in comparison to males (40.82%)."
This result is in contrast to our study. This reflects that
presence of extra canal may not be associated with the
gender.

Similar study was conducted in 2019 by Tripathi et al. in
Nepal which had a prevalence of 34.1% of extra canal
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in maxillary molar." Similar study done in Jordanian
population in 2018 had 23.08% of extra canal in
mesiobuccal root of maxillary molar.”> These studies
were clinical study to find extra canal and the results
were similar to our study.

Contrary to above studies, in another clinical examination
of maxillary molars, 73.2% of MB, canals were located
routinely in maxillary first molar only. However, with
experience and with the aid of operating microscope,
MB, canal was expected to be as high as 93%."

Gary et al. had done a research in incidence of four canals
in maxillary molar in 2007 in Newark, USA and found
out to be 85% of MB, canal.? The result was higher than
present study. This might be due to the use of a dental
operating microscope for detection of extra canal.

Combining magnification and illumination to locate
extra canals is of utmost importance." The importance
of the dental operating microscopes has already been
established and its use for location of extra canals,
including MB, canal in maxillary molars is one important
aspect. Furthermore, microscopes are helpful not
only for documenting the cases, but also in improving
communication with patients and referral to specific
dentists. However, the learning curve of the microscope
islong, due toits difficult ergonomics and the microscope
is relatively expensive to have in one’s clinical setup.™

One of the important studies using dental operating
microscope was performed by Alacam et al. They sought
out for MB, canal in all teeth first without microscopy,
then with the aid of the operating microscope and finally
with the combined use of the operating microscope and
ultrasonics. With these techniques, the MB, canal was
detected in 62%, 67%, and 74% of the teeth, respectively.
The results of this study suggested that the combined use
of the operating microscope and ultrasonics increased
the detection of MB, canal in maxillary first permanent
molars.'®

In this clinical study, we have clinically explored the
pulp chamber floor to locate the canal orifice after detail
evaluation of preoperative radiograph. Radiograph was
obtained to confirm presence of extra canal. All canals
with files in them are exposed for confirmation of usual
and extra canals. This is truly based on clinical scenario
of Nepal where we generally don't have easy access to
advanced technology.

At present, cone beam computed tomography
(CBCT) scan has become an important tool in modern
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endodontics.”” This imaging device has technology
applicable in diagnosis and treatment planning for cases
with complex anatomy. Different CBCT machines with
different resolutions might lead to variation in results.’
Three-dimensional image of root canal morphology is
obtained by CBCT. It is available only in very few centers
in Kathmandu, Nepal. It is better to have few rather than
not having one but in case of other parts of Nepal CBCT
is unavailable. This is mainly due to its high cost. Thus, all
these reasons lead us to limited availability of CBCT.

There are CBCT studies on MB, canal in maxillary
molars regarding its prevalence, canal configuration in
different geographical area and different population.
A retrospective CBCT evaluation of 634 maxillary first
molars was done. The MB, canal was found in 53.78%
of the cases that means it was present in approximately
half of the cases.”” Another study on first maxillary molar
teeth exhibited the highest prevalence of MB, canal, 92%
and 87%, for right maxillary first molar and left maxillary
first molar, respectively when CBCT was used.® In
another retrospective study of 100 Dental CT, presence
of MB, canal in maxillary molars were present in 57%.”'
So, these studies in CBCT showed higher prevalence of
extra canals. This might be due to higher quality and
three-dimensional image of tooth.

The study will help to gain knowledge regarding the
percentage of extra canals in permanent maxillary first
molar. This will add an essential data in field of dentistry
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and would come in relevance during treatment as well
as during retreatment procedure. At the same time
this study could have academical importance. Various
studies have been conducted on extra canal but these
types of clinical researches are very few in our country.

The study was conducted clinically without aid of
magnifying tool. Better result would have been found if
it was done under magnification. There can be different
type of canal configuration of extra canal which was not
taken into consideration in the study. The sample size
was small and is a single centre study.

CONCLUSION

The study provides prevalence of extra canal in
permanent maxillary first molar. This extra canal was
found out to be present in mesiobuccal root and it is
commonly known as second mesiobuccal canal (MB,).
Presence of extra root canal has to be keptin our concept
before starting treatment and proper evaluation of
diagnostic radiograph should be done. In addition to
this, if clinician suspect the presence of extra canal and
has difficulty in locating it then we can recommend CBCT
along with use of microscope. Thus, we can prevent any
extra canal from being unnoticed and missed which
usually leads to failure of root canal treatment.
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