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ABSTRACT

Aim - To evaluate the knowledge, attitude, and practices regarding use of Electronic Apex Locators (EALs) among dentists in Nagpur city.
Methodology- A self-administered web-based closed-ended questionnaire was conducted among dentists in Nagpur city. The participants
comprised a total of 263 Dental Professionals, including General Dental Practitioners (GDPs) and Endodontists. The survey assessed their
preferred methods for working length determination, training in its use, availability of EALSs, perceived benefits, accuracy, and barriers to adoption
of EALs. Data were analysed using descriptive statistics. Results - A total of 263 dental practitioners participated, including 113 endodontists and
150 GDPs. It was found that EALs were the most preferred method for working length determination, with higher usage among endodontists
compared to GDPs. Most participants reported receiving adequate EAL training, with slightly higher proportions among endodontists compared to
GDPs. More endodontists had access to EALs than GDPs, and they found it vital and more accurate in Root Canal Treatments. Among factors
influencing EAL use, GDPs focused more on cost and training barriers, while endodontists focused on clinical efficiency. Despite this, the majority
of participants recommended EALs to colleagues, with endodontists showing higher support compared to GDPs. Conclusion- EALs are preferred
by many dental professionals to determine working length due to their accuracy. While some GDPs recognize the benefits of EALS, their adoption
is restricted by cost, training gaps, and maintenance concerns. Continued education and improved accessibility may enhance their use in clinical

practice.
KEYWORDS
Electronic Apex Locator, Working Length, Endodontics, Radiographs, Apex Determination
INTRODUCTION Study Design and Population

An essential step of Root Canal Treatment is the determination of the
precise length at which biomechanical preparation should stop, ideally
correlating with the biological endpoint of the root canal. (1)

Apical constriction (AC) is the narrowest part that marks the transition
from pulpal to periodontal tissue. It is usually located 0.5-2 mm
coronal to the radiographic apex (RA), which is the tip of the root
visible on an X-ray. The goal of accurate working length determination
is to confine the obturating material as close as possible to AC.(2)

The common methods to determine Working Length are Radiography
and Electronic Apex Locators. Traditionally, only radiographs were
used to determine the working length. The periapical status of the
tooth, root canal anatomy, and the proximity of adjacent anatomical
structures can be assessed on radiographs. But these are only a 2-D
representation of a 3-D structure. They may lead to image distortion,
magnification, superimposition, etc.(3)

Electronic Apex Locators (EALs) are devices that are based on the
concept that the electrical impedance of oral mucosa and periodontal
membrane is the same at 6.5 k-ohms. These have become the standard
of care in root canal treatment because of their accuracy.(4) Many
researchers believe that a good EAL alone is enough to determine
accurate working length, without the aid of radiographs. Whereas
others believe that a combination of both these methods is important to
maximize the accuracy of the measurement.(5)

However, adoption of their use by General Dental Practitioners
(GDPs) has been slow, as their accuracy in clinical scenarios has often
been questioned. With the introduction of newer generation apex
locators, their clinical use is gradually becoming more popular.(6)

There is a scarcity of literature on the knowledge, attitudes, and
practices regarding Electronic Apex Locators among general dentists
and endodontists in Nagpur city. This study aims to assess these
aspects among practitioners in the region.

MATERIALSAND METHODS

A questionnaire study was conducted on the dentists based in Nagpur
city who routinely perform Root Canal Treatments. The study
population consisted of practicing endodontists, and GDPs in Nagpur
city. The duration of the study was 1 month, and a total of 263
responses were collected.

Data Collection

After approval by the Institutional Ethics Committee, 263 dentists
based in Nagpur city who routinely performed root canal treatment
were asked to fill out a questionnaire in Google Forms format,
consisting of 12 relevant questions, which were approved by a subject
expert. The requested information included their knowledge about the
importance of correct working length determination, different
methods dentists use for the determination of working length, their
attitude towards the use of EALSs in their daily clinical practice, etc.
The data collected using Google Forms was converted to an MS Excel
sheet.

RESULTS

263 dentists who routinely performed root canal treatments
participated in the study, comprising 57% (150) GDPs and 43% (113)
endodontists. Among the respondents, 17.87% of GDPs and 8.75% of
endodontists preferred radiographs, while the majority, 68% (102 out
of 150) of GDPs and 77% (87 out of 113) of endodontists, preferred
Electronic Apex Locators to determine the working length. A minority
(1.52%) of the respondents used methods such as tactile sensation and
paper points.

75.2% endodontists believed EAL is vital in determining the working
length, as compared to 74% of GDPs. 80.5% of endodontists reported
receiving training in the use of EAL, as compared to 78.6% GDPs.
Among the participants, 66.3% of endodontists and 68.6% GDPs have
EALs in their clinics. 80% of both endodontists and GDPs believed
that EALs reduce radiation exposure. Regarding affordability, 60% of
endodontists consider EALs affordable, compared to only 50% of
GDPs.

Among endodontists, 56.6% and among GDPs, 59.3% stated that
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EALs do not require frequent maintenance. Also, 65.4% endodontists
and 68% GDPs reported that patients were comfortable with the use of
EALs. Over 68.1% of endodontists and 76.7% of GDPs agree that
EALSs provide accurate readings in open apices. When asked about the
impact of low battery levels on EAL accuracy, 59.2% Endodontists and
65.3% GDPs agreed that low battery levels affect the accuracy of
EALs. Among the factors affecting EAL use, “All factors combined”
was most frequently cited by both Endodontists (38.05%) and GDPs
(37.33%), followed by complex tooth anatomy (27.43% vs. 24.67%),
personal preference (22.12% vs. 23.33%), and availability of the
device (12.39% vs. 14.67%). A large majority recommended EAL use
to colleagues, with 86.73% of Endodontists and 83.33% of GDPs
responding “Yes.”. Table 1 summarizes the descriptive statistics for the
answers to the questionnaire survey and Figure 1 gives a graphical
representation of some of the key findings.

Table 1 -Descriptive Statistics for the Answers to the
Questionnaire
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Figure 1 -Comparison of EAL use and Perceptions Between
Endodontists and GDPs
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DISCUSSION

Accurate determination of working length is a critical factor in the
success of endodontic treatment, as it directly influences the
effectiveness of cleaning, shaping, and obturation of the root canal
system. Traditionally, radiographs have been the primary method for
measuring working length, but advancements in technology have led
to the widespread use of Electronic Apex Locators (EALSs).(7)

Despite their advantages, EAL adoption varies significantly between
General Dental Practitioners (GDPs) and Endodontists. Endodontists,
being specialists in root canal therapy, are more likely to have access to
and training with EALs. Whereas, GDPs may face some challenges.
Understanding these differences is important for identifying barriers to
EAL use and finding ways to increase their use across all levels of
dental practice.

The present study aimed to assess the knowledge, attitude, and
practices influencing the use of EALs among endodontists and GDPs.

In the present study, the association between specialization
(Endodontist vs. General Dental Practitioner) and the use of EALs was
found (p<0.005). Endodontists predominantly relied on EALs
(76.9%), followed by radiographs (20%). However, among GDPs,
31.3% relied on radiographs, and 68% use EALs. A study by Raoof M.
et al., (2014) surveyed Iranian GDPs on the use of radiographs and
EALSs during root canal treatment. Most GDPs relied on radiographs
for working length determination, though some also used EALs in
combination. They concluded that frequent radiograph use is a concern
and emphasized the need for wider adoption of modern techniques.(8)
Similarly, another study by Rushton et al. (2013) found that apex
locators were used more often by endodontists (86.4%) than by GDPs
(53.2%).(6)

In the present study, 75.2% of endodontists and 74.6% GDPs
acknowledged EALs as essential in RCT. Use of EALs has simplified
and shortened the time taken for RCT and consequently improved their
outcomes. They provide improved accuracy compared to radiographs,
increase efficiency, and reduce the treatment time. They can be
particularly valuable when the apical part of the canal is superimposed
by any anatomic structure. Modern EALs can also detect suspected
periodontal or pulpal perforations.(9,10)

The present study found notable differences between the two groups in
both access to and training in EAL use. While 66.3% of endodontists
had an EAL in their clinics compared to 68.6% of GDPs, 80.5% of
endodontists reported sufficient training versus 78.6% of GDPs. These
gaps highlight the need for improved access and targeted educational
workshops for GDPs to increase their use of EALs in root canal
treatments.

In the present study, 81.4% endodontists and 82% GDPs agree that the
use of EALs reduces exposure to ionizing radiation. The radiographic
method has the disadvantages of radiation hazard, multiple exposures,
which increase the overall radiation dose, and requires time for
acquisition and processing. EALs function by measuring the electrical
properties within the root canal to locate the apical constriction.(9)
One of the advantages of EALs over radiography is the ability to
measure the root canal length to the end of the apical foramen rather
than the radiographic apex, potentially leading to more accurate
treatment and reducing the need for retakes of radiographs.(11) A study
by Kaur G. et al. (2024) found that the apical foramen was accurately
located by apex locators when used correctly, and that only one
preoperative radiograph was required. This procedure benefits patients
who need to avoid repeated radiation exposure due to mental, medical,
or dental conditions (12-14)

Cost was identified as a limiting factor for GDPs, with 50.6%
considering EALs affordable, compared to 60.1% of Endodontists.
The findings of this study align with existing observations, indicating
that while EALs are widely recognized for their clinical benefits, their
high cost is a significant barrier to adoption, particularly among GDPs
and those in smaller practices. However, several manufacturers have
introduced cost-effective, portable, and wireless EALs. (9)

The findings of the present study indicate that perceptions of
maintenance of EALs vary between endodontists and GDPs. Among
endodontists, 43.3% believe that EALs require frequent maintenance,
whereas 56.6% believe minimal maintenance is required. Similarly,
40.6% of GDPs perceive EALs as requiring regular maintenance, with
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