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ABSTRACT:
OBJECTIVES:

The objective of this study was to compare working length calculated with conventional radiographs
and an electronic apex locator (IPEX Il) during the root canal treatment of mandibular anterior teeth.

METHODOLOGY:

A cross-sectional study was done in the Department of Operative Dentistry, Sardar Begum Dental
Hospital, Peshawar during February and March 2018. A consecutive sampling technique was used for
sampling. Only 30 patients fulfilled the inclusion criteria of our study. Detailed medical and dental
history was taken. Only patient fulfilling inclusion criteria were enrolled in the study. Data were
analyzed using SPSS version 20.

RESULTS:

The mean age for patients was 45.33t5.16. 33% out of 30 patients (10) were male and 20 were
females. The mean working length calculated from radiographs was 22.25+1.29 (min 20.09-max
24.10). The mean working length calculated by the electronic apex locator (IPEX Il) was 22.17+1.28
(min 20.00-max 24.07). The mean difference between working length calculated by radiograph and
electronic apex locator was -0.084mm, which means the working length determined by radiographs
and by electronic apex locator has no difference in mandibular anterior teeth with single canals.

CONCLUSION:

Both the methods can be used effectively in endodontics for single-rooted mandibular teeth, but if
both are used in combinations can lead to an improvement in the working length accuracy, which may
significantly reduce the number of radiographs exposure, and increase the success and comfort for
endodontic patients.
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Several methods and techniques are
developed with time to determine the exact
working Iength1’ 2. Some of these methods are
Ingle’'s method (preoperative radiographs),
tactile sensation, electronic means (using
apex locators), diagnostic radiographic
method, patient response, and paper points1.
Ingle’ s radiographic method is one of the most
widely used methods for the determination of
working length, because of its reliability and
ease of use. However, there are some
concerns of dentists with this technique3.
Some of these are difficulty in accurately
identifying  apical  constriction, different
angulations of the radiographic image,
observer bias in interpretationz‘s. One of the

biggest disadvantages of any radiographs is
patient and the dental staff radiographic
radiation exposure1. Electronic apex locators
(EALs) are used to determine the working
length of canals with more accuracy. But they
too have limitations in conditions like root
perforations, resorption, cracks, closed apices,
constricted canals, conducting medium within
the canal, size of the major terminus, etc. The
electronic apex locator doesn‘t give any
information about the anatomy/number of
canals or periapical pathology that is why it will
be prudent to use it in complement with
radiographic methods. This is a reasonable
reason, why the apex locator should not be
considered as a substitute for radiographs but
as a good tool that may help improve working
length confirmation in dentistry1. The apex of
the root has a specific resistance to an
electrical current, which is calculated by using
a pair of electrodes that are hooked into the lip
and attached to an endodontic file. The
electronic principle is relatively straightforward
and is based on electrical resistance; when a
circuit is complete (tissue is contacted by the
edge of the file), resistance decreases
noticeably, and the current suddenly begins to
flow. A variety of devices signal this
occurrence by a beep, a buzz, a flashing light,
digital readouts, or a pointer on a dial®. Lately
developed EALs calculate the resistance and
capacitance at the same time by using
different frequency®®. IPEX Il (NSK Inc.,

Kanuma, Japan) is multi-frequency EAL,
introduced in the recent past. Nevertheless,
not much data is available in the literature
concerning its accuracy as compared with the
conventional radiograph in the clinical setting.
The results of this study will help clinicians to

adopt the method, which is more accurate
reliable and reproducible in the determination
of working length in mandibular single canal
teeth. The objective of this study was to
compare the average working length
calculated with conventional radiographs and
an electronic apex locator (IPEX Il) during the
root canal treatment.

METHODOLOGY:

A cross-sectional study was done in the
Department of Operative Dentistry, Sardar
Begum Dental Hospital, Peshawar from
February 2018 till March 2018. The total
sample size was 30. A consecutive sampling
technique was used in the collection of data.
Inclusion criteria included all healthy patients
aged between 18 to 60 years, with mature
apex and clear radiographs visiting the
department for root canal treatment for
mandibular single were included in the study.
Exclusion criteria included all patients having
tooth attrition, calcifications, internal or
external resorptions, teeth with perforation a
medical condition that contraindicates patient
safety for electric device usage, re-treatment,
canals with separated instruments, or teeth
with immature apex. Patients who declined to
consent to be part of the study were also
excluded from the study. Ethical approval and
informed consent were taken before the start
of the study. A complete dental examination
and detailed history were recorded. The pre-
operative radiograph was used for measuring
the working length using Ingle‘'s method. A
graduated scale was used to measure the
working length from the stable coronal
reference point to the apex of the root
(Reading 01). Onemillimeter was subtracted
from the total length to compensate for
radiographic image distortion and as the
apical constriction, as it's 0.5-1.0 mm short of
the radiographic apex in most of the cases.
After administrating local anesthesia the
treatment was started (lignocaine 36mg/ 1.8
ml, with epinephrine 1:100000). The access
cavity was achieved using a high-speed
handpiece with a round diamond bur. After
achieving access cavity and thoroughly
removal of caries electronic apex locator
(IPEX 1) was used to obtain working length.
Initially, 10K file with double stoppers were
connected to the IPEX Il was used to
determine the working length (Reading 2).
Sodium hypochlorite (2.5% NaOCI) was used
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as an irrigation liquid. The excess irrigating
solution was dried up with cotton pellets; care
was taken not to over-dry the canal or tooth
surface. As per the instruction manual of
IPEX Il was used to determine working
length. A flashing bar and a continuous
sound tone indicated that the file has reached
the area just beyond the apical foramen. The
file was withdrawn back until an audible
signal, and a flashing bar is observed which
indicates that the file is now 0.5 mm short of
the apical foramen. The stopper was adjusted
to the coronal surface when the apex locator
exhibited the specified reading. The file was
removed from the canal and length from the
stopper till the tip of the file was measured
using a graduated scale in millimeters. The
mean of three consecutive measurements
was recorded to improve accuracy and
removing biases in measurement. The
working length of each tooth was first
calculated from the conventional radiograph
(Reading 01) and then with the electronic apex
locator (Reading 02). Simple frequencies and
percentages were calculated for qualitative
variables like gender, mean and standard
deviation were computed for quantitative
variables like age, radiographic and
electronic working length of a root canal.

Paired t-test was used to assess the mean
difference  between radiographic  and
electronic working length. The level of
significance incidence of postoperative pain
or may also lead to was set with >0.05 at
95% confidence interval. SPSS version 20
was used to analyze the results. The level of
significance was taken as 0.05.

RESULTS:

A total of 30 patients were included in the
study. According to our inclusion criteria, all
the patients were referred for RCT for various
reasons. The mean ages of the participant
were 45.33+5.16. The mean age of the
patients was 39 years. 33% of the patients
were male, and 66% were females. The
mean working length calculated from
radiographs was 22.25+1.29. The mean
working length calculated by the electronic
apex locator (IPEX Il) was 22.17+1.28(Table 01)
The mean difference between working
length calculated by radiograph and
electronic apex locator with 0.05% level of
significance is -0.084mm, which is statistically
insignificant. Table 02 shows that there is
minimal or no difference between the working
lengths recorded by both methods.

Table 1: Values of Working Length with Radiographs and Electronic Apex Locator (N=30)

JGMDS

. Standard Standard
Min Max Mean L
Deviation error of mean

Radiographic
Working Length 20.09 24.10 22.258 1.297 .236
Electronic Apex
Locator Working 20.00 24.07 22174 1.285 234

Length
Table 2: Mean Difference between Electronic and Radiographic Working Lengths
Standard .
Electronic Apex Locator Mean Deviation t-value Sig P-value
Radiographic Working Length
-0.084 0.372 1.242 0.224

DISCUSSION:

The accurate working length is a crucial factor
for the success of endodontic therapy.
Working length apical establishes the extent of
canal preparation and apical stop. Failure to
accurately determine the working length may
lead to apical perforation, pushing out of

debris and material may result in overfilling or
may lead to under preparation or under
treatment leads to postoperative pain and poor
prognosis in the long run’’.In the present study
two methods, conventional radiographic and
electronic methods, for working length
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determination were compared. The results of
the current study showed that there was no
significant difference between the working
lengths recorded by both methods when it was
done for lower anterior teeth with single
canals. This comes in agreement with the
study which shows that there was no
difference in working length obtained from
radiograph and electric device®'®. This shows
the effectiveness of both methods. Another
study done in vivo stated that reliable and
similar results could be obtained by using
conventional radiographs and electronic apex
locator'>"*" These studies show that radiographs
as the potential first choice for endodontic
treatment planning and outcome assessment
are equally efficient, especially when new
scanners with lower radiation doses are used.
On the other hand, some studies reported that
the CBCT method is more accurate than the
apex locator in determining the working length
in primary teeth’>'® While, another study
reported that more cases determine
satisfactory working length calculated by the
electronic device, whereas fewer cases gave
satisfactory results for conventional and digital
radiographs as compared'”.Similarly, a clinical
trial evaluates higher accuracy for electronic
apex locator when compared to conventional
radiographs was used®"". In another study,
showed that radiographs/CBCT was short in
almost 50% of the cases while determining
working Iength18‘19.The possible reasons for
these variable results might be the quality of
the radiograph unit, the expertise of the
radiograph operator, the type of electronic
apex locator, and the dentist's skills.

CONCLUSION:

The use of electronic devices for working
length determination is gaining popularity day
by day which lessens the problems associated
with radiographic methods mainly radiation
exposure and angulation. Nevertheless, the
efficiency and equally precise results from
radiographic measurements make it quite
compatible with the electronic apex locators.
Similarly, the improved and advanced types of
radiographs lessen radiation exposure and its
side effects. Electronic devices cannot replace
the radiographs totally, but both can be used
in combinations to improve the working length
accuracy, reduce the number of radiographs,
and increase the success and comfort of
endodontic patients.

LIMITATIONS:

The sample size was small. It would be better
if maxillary molars along with the Mandibular
molars were added. Electronic devices cannot
replace the radiographs totally. This study only
provides preliminary data and further studies
are required.
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