
INTRODUCTION

ndodontics has evolved at a very fast pace in the
last two decades with the help of both technology
and a much-improved understanding of scientific

concepts. Under the umbrella of evidence-based practices,
endodontics has propelled from blind preparation of canals
to endodontics under the microscope with effective irrigation
and disinfection procedures. The dental professionals are
now faced with a plethora of choices in terms of equipment

selection, material selection and applied technology.1 The
outcome of root canal treatment is greatly reliant on
maintenance of treatment standards.2 However, several
studies in different parts of the world, have reported
the majority of dentists not fulfilling the standard
guidelines.3-7 It is therefore important to carry out a survey
among dentists of a given region to see their implementation
of evidence based practice in their endodontic practices.1

Studies conducted from university clinics and specialists
have reported high success rate of endodontic treatment of
more than 90%,  However, these statistics do not define the
exact success rate of endodontic treatment in general dental
practice. The success rate of endodontic treatment in general
dental practice estimates to 65-75% only.9 The inconsistency
in success rate noted may indicate a difference in the technical
quality of endodontic treatment being performed by dentists
with different experience. Considering our patients' health,
it would be of utmost importance to ascertain the practices
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adopted by dental practitioners of a given region. Various
studies conducted in different parts of the world have shown
that despite the number of new innovations in dentistry,
deficiencies are seen in endodontic treatment provided by
practicing dentists. A national survey on trends in
contemporary Endodontic practice in Pakistan done by
Bhatti et al showed deficiencies among dental practitioners
providing endodontic treatment.1 The rationale of this study
was to collect data regarding knowledge, materials, methods,
and attitudes exercised during endodontic treatment by
dentists in Lahore to assess their practices and to help in
enhancing the quality of endodontic treatment. No such
study has been conducted at a regional level in Lahore.

METHODOLOGY

A cross sectional survey was conducted amongst dentists
working in teaching institutions and in private clinics of
Lahore. After approval from the Institutional Review Board
(IRB) of Fatima Memorial Hospital (FMH-03-2019-IRB-
586-M), the study was initiated and data collection was
completed in 3 months. A sample size of 278 dentists was
selected using 5% level of significance, 95% confidence
interval and 5% margin of error. Dentists practicing in private
practices as well as in teaching institutes of Lahore were
included in the inclusion criteria whereas undergraduate
dental students and dental hygienists were excluded from
the study. A pre piloted questionnaire survey adopted from
Kohli et al with slight modifications was used.10 The self-
administered questionnaire comprising of 26 questions
covered various aspects of endodontic treatment including
personal and demographic detail. The questionnaire was
filled by general dentists, post-graduate residents and
consultants. The anonymity of the respondents was
maintained. The survey included questions concerning
various aspects of endodontic treatment protocol including
use of rubber dam, techniques for working length
determination, use of magnification, technique for root canal
instrumentation, choice of irrigants with adjuncts and needle
choice, choice of intracanal medicaments, obturation
techniques and choice of material for sealer. The responses
were analyzed in SPSS VERSION 21 to calculate frequencies
and percentages.

RESULTS

A total of 270 respondents with mean age of
28.16 ± 6.179 participated in this study among which
111(41.1%) were males and 159(58.9%) were females with
the mean age of 30.22 ± 7.416 and 26.88 ± 4.620
respectively. Distribution of the respondents with respect

to their specialties can be seen in Table 1. Among our
respondents, 120(44.4%) were in academic practice,
65(24.1%) were in private practice and remaining were
practicing both i-e. private and academic. (Table:1)

The use of the magnification in our study population
was 76(28.1%), among which 67(24.8%) were using loupes
and only 9(3.3%) of the respondents were using dental

operating microscope. The prevalence of the rubber dam
usage for isolation by the dentists was 110(40.7%). (Table:2)

Among our study population the use of the Combination
of digital/conventional radiography and electronic apex
locator as a method of working length determination was
83(31.1%) and the use of Conventional/Digital radiography
only was 161(59.6%). (Figure:1)

Manual canal preparation technique was the most
commonly used method of canal preparation practiced by
149(55.2%) followed by combination of manual and engine
driven instruments by 66(24.4%), whereas only 41(15.2%)
were using engine driven instruments as a preferred method
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31%

60%

9%

Preferred method of working length determination

Figure 1

Conventional/digital
radiography

Electronic apex locator

Combination of
digital/conventional
radiography & electronic
apex locator

Table 1: Demographics

176 respondents did not mention their specialty.
(--) means no respondent



of root canal preparation. Step-back technique was the most
frequently used method of canal preparation used by
127(47%) of the dentists. (Table:3)

The most commonly used engine driven instrument for
preparation of root canal system was Protaper universal,
preferred by 140(51.9%) of the dentists. (Figure:2)

Among our study population, majority i.e. 201(74.4%)
dentists reported for routine removal of smear layer. For
smear layer removal the use of Sodium Hypochlorite
primarily after access opening was 68.5% with a mean
concentration of 2.75±1.70. Almost fifty percent i.e.50.4%

of the dentists were using beveled needles for intracanal
irrigation followed by side venting irrigation needles which
were used by 26.3% of the respondents. Almost 50% of the
respondents did not have any idea about the gauge of needle
used for intracanal irrigation. When it was asked about the

use of any adjuvants to increase the efficacy of the irrigants
it was found that majority (45.2%) were not using any
method to increase the efficacy of the irrigants whereas
only 24.4% of the respondents reported to use manual
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Preferred method of obturation used by dentists

Figure 3

Lateral compaction

Warm vertical
compaction

Single cone

Pre coated carrier

Thermoplastic delivery
system

23%

64%
10%

2%1%

Table 2: Frequency of use of Magnification and Rubber dam

Table 3: Canal Preparation technique and method
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Table 4: Cleaning of the Root Canal System

Table 5: Intracanal medicament and sealers



activation method of irrigant activation. (Table:4)
Two third of the practicing dentists i.e. 203(75.2%)

were using calcium hydroxide as an intracanal medicament
for achieving inter-appointment disinfection. Most
commonly used root canal sealer was calcium hydroxide
(52%) followed by Zinc Oxide Eugenol based sealers (33%).
(Table:5)

Lateral compaction (64.1%) was the preferred method
of obturation. (Figure:3)

DISCUSSION

This study evaluated the trends in endodontic protocols
amongst practicing dentists in Lahore. A sample from
academic institutes and private practices was selected. The
distribution of male to female dentists were 41.1% and
58.9% which is in accordance with the fact that the number
of female dental surgeons is higher than males in Pakistan.11

The mean age of male to female dentists were
30.22±7.416 and 26.88±4.620 respectively. The majority
of the respondents were below 30 years of age with their
work experience of less than 10 years. With the establishment
of many new private dental colleges in Pakistan a very large
number of young practitioners are present.12

The use of rubber dam for isolation is integral in reducing
microbial contamination, it decreases risks such as
swallowing of instruments and medicaments, and thus
increases the overall success rate of the endodontic treatment.
In this study, the percentage of dentists who used rubber
dam routinely for isolation was 40.7%, which is similar to
other surveys performed in different countries by Palmer
30.3%, Unal 5.1%, Bhatti 39.6% and Raoof 16%.1,2,13,14

Considering the current circumstances where COVID-19
pandemic has adversely affected the dentistry services, the
use of rubber dam is very important for carrying out aerosol
generating procedures in the dental office to reduce the risk
of cross contamination.15

Over the past few decades due to technological
innovations in dentistry the benefits of the use of
magnification during endodontic treatment cannot be ignored
as it helps in location of missed canals, calcified canals and
management of iatrogenic complications.16 Despite the
proven advantages, in this study, 72% of the dentists did
not use any means of magnification, 24.8% of the dentists
were using loupes and  only 3.3% were using endodontic
microscope. The results are similar to a study done by Bhatti
et al in which 78.3% of the practitioners do not use any
magnification during root canal treatment.1

Determination of working length is a critical step during
biomechanical preparation of root canals as inaccuracies
during this stage can lead to treatment failure.17 The exact

location of apical constriction is impossible to determine
with conventional or digital radiographs alone because of
its variation i.e. 1-3 mm from the radiographic apex.
Electronic apex locators are a major paradigm shift in
endodontics as they help in precise location of apical
constriction.18 In this study, 59.6% of the dentists were
using conventional/ digital radiographs alone whereas only
31.1% of the practicing dentists were using the Combination
of digital/conventional radiography and electronic apex
locator for determining of working length. These  results
are similar to studies conducted in Turkey, Iran, UK, USA
by Unal et al, Raoof et al, Palmer et al , Lee at el where
77%, 71.3%, 57.3%, 52.5% were using conventional/digital
radiographs alone whereas the percentage of dentists using
the combination of digital/conventional radiography and
electronic apex locator were 12.8%, 35.7%, 34.5%,
8.9%.1,13,14,19

Root canal preparation is one of the key steps which
has a major influence on the outcome of endodontic
treatment. Various canal preparation techniques are used
during cleaning and shaping of the root canal system.20 One
of the technological advances in endodontics is the
introduction of engine driven file systems, which provides
a well tapered canal with decreased procedural errors as
compared to conventional root canal preparation techniques
with stainless steel hand instruments.21 Although the use of
different engine driven file systems in irregular canals or
canals with morphological variations is still a matter of
debate, however, they can be used in majority of the cases.20

Despite the proven advantages of engine driven systems,
in the present study, most practicing dentists still used
manual canal preparation with hand instruments as the
preferred method of root canal preparation.

One of the findings of this study is that although 40%
of our respondents used rubber dam in contrast to 15.2%
pursuing engine driven systems for canal preparation. A
possible explanation of this variation can be that most of
the graduates were young dentists who recently graduated
and were under the direct and indirect supervision of their
respective supervisors in teaching institutions where use of
rubber dam is mandatory to follow the proper protocol of
endodontics. However, because of inexperience the use of
engine driven instruments for root canal preparation is
limited.

Apical extrusion of debris and irrigant solutions is one
of major causes of painful flare-ups which can affect the
quality of life of the patients. Canal preparation method
can play an important role in avoiding such unforeseen
conditions. Various studies conducted in different parts of
the world have shown crown down technique to be superior
than step-back technique in terms of less generation of
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stresses along the files, decreased extrusion of apical debris
and irrigants.22 Nonetheless, almost half i.e. 47% of the
dentists in our study were more inclined towards using step-
back technique as a preferred method of canal preparation.

Different type of engine driven instruments are available
based on the design characteristics, rotating motion, torque
and speed of use.21 The rotating motions used in these
systems are rotation and reciprocation.23 After the advent
of these systems, the use of continuous rotating motion
became popular, however contemporary methods of root
canal preparation involve reciprocation motion with a more
user-friendly single file system.21,23 Regardless of the
advantages of reciprocating systems, most commonly used
system in our setting was Protaper Universal, which is a
multi-file progressive taper rotary system.

During mechanical instrumentation of the root canal
system, a layer of hard tissue debris known as smear layer
is deposited along the root canal walls which prevents
irrigants and intracanal medicaments to get rid of the
microorganisms. There is consensus on this topic that
complete chemo mechanical debridement including removal
of smear layer is one of the major goals of endodontic
treatment.24 Intracanal irrigation with 0.5-5.25% sodium
hypochlorite is considered a gold standard antimicrobial
agent to dissolve organic component of smear layer.25 In
this study the use of sodium hypochlorite primarily after
access opening was practiced by 68.5% of the dentists. The
results are consistent with the findings of studies done by
Palmer et al in UK who reported 75% and Unal et al in
Turkey showed 73% of the dentists practiced use of sodium
hypochlorite primarily after access opening.13,14

In contrast to this, a study conducted in Iran by Raoof
et al showed 42.9% of the dentists using sodium hypochlorite
whereas as 61.8% using normal saline for irrigation.2 These
findings are further supported by studies done by Bhatti et
al in Pakistan who reported 39.1% whereas Gaikwad et al
in India showed only 12.5% of the dentists using sodium
hypochlorite and 53% using combination of sodium
hypochlorite and normal saline.1,26

The aim to achieve 3-dimensional cleaning of the root
canal space is not possible without irrigation solution
reaching the apical one third of the working length followed
by activation of irrigant with different activation methods
as areas like isthmuses, apical deltas etc are not negotiable
even with modern canal preparation methods.25 In this
survey 45.2% of the dentists were not using any irrigant
activation method to increase the efficacy of irrigant whereas
only 24.4 % used manual method of irrigant activation.
With growing evidence, it has become evident that irrigant
activation with ultrasonics, sonic activation, or negative
pressure devices is very important for irrigant penetration

in to the apical one third of the canal for achieving maximum
disinfection of the canal.25,27

Direct irrigation of the canal with positive pressure
irrigation needles is one of the most commonly used
irrigation methods taught in undergraduate schools. For
routine endodontic procedures a 27G needle placed 3 mm
from the apex of a canal prepared is sufficient.24 45.9% of
the respondents showed missing response when they were
asked about the needle gauge representing the practicing
dentists have lack of knowledge making the answer of this
question invalid .New studies should be conducted to find
answer to this question.

Calcium hydroxide is considered as a gold standard
intracanal medicament to achieve and maintain
interappointment disinfection.28 In this study 75.2% of the
respondents used Calcium hydroxide as intracanal
medicament. This is consistent with the findings of other
studies by Bhatti et al 67.2%, Unal et al 53%, Palmer et al
60%.1,13,14 In contrast a study by Iqbal et al showed that 55
% of the dentists using formocresol whereas only 5% using
calcium hydroxide as intracanal medicament.29

The main purpose of root canal obturation is to provide
three dimensional corono-apical seal of the root canal system
to impede the traffic of saliva, bacteria and their virulence
and other irritating factors which could lead to post treatment
disease. Various methods of root canal obturation are being
used for this.30

In this study the most common method of obturation
was lateral condensation done by 64.1% of the dentists
followed by single cone obturation done by 23% of the
dentists. The results are consistent with the studies done by
Gaikwind et al and Azhar et al in which 78.2% and 81% of
the practicing dentists were using lateral condensation as
a method to achieve three dimensional obturation of the
root canal system.26,29

In this study most commonly used root canal sealer was
calcium hydroxide (52%) followed by Zinc Oxide Eugenol
based sealers (33%). These findings are contradictory with
the findings of studies done by Lee et al in USA in which
Zinc oxide eugenol sealer was used by 74.6 % of the
dentists.19 Study done by Palmer et al in UK also showed
that 56% of the dentists using Zinc oxide eugenol as a root
canal sealer.13

CONCLUSION

This study has shown that there are many shortcomings
and gaps in the endodontic protocols followed by most of
the dentists in Lahore.  This study highlights the need for
updating their knowledge and practices. This can eventually
become a basis to suggest a standardized treatment guideline.
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LIMITATIONS

Most of the sample size consisted of young dentists who
are at the start of their career and may be cannot afford the
use of expensive gadgets i.e. Magnification devices; apex
locators; digital periapical radiographs and rotary
instrumentation etc.

RECOMMENDATIONS

These shortcomings should be addressed by the governing
dental bodies and faculties at the institutional level and
continuing dental education modules should be made
compulsory for all general practitioners. Provision of hands-
on courses by the endodontists can be of greater value in
this technically challenging field.
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