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INFORMATION ABSTRACT

Background: The outcome of a Root canal therapy depends upon complete
Article History cleaning of the root canal system without damaging periapical integrity. Accu-
rate determination of working length determination is essential. The develop-

ment of Endodontic motor integrated apex locators (EALs) for locating canal
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terminus has been significant innovation in the field of Endodontics.

Aim: To evaluate the accuracy of Endomotor integrated electronic apex locator
in determining the working length before and after cleaning and shaping with
Automatic Apical Reverse action set at the "0.5mm" mark.

Materials and methods: Forty extracted premolars were decoronated, paten-
cy was verified. The actual length of tooth measured and teeth were embedded
in alginate and file was advanced. Readings at the apex and 0.5mm short of the
apex was recorded using Dentaport ZX (DZ group) and EConnect S (ES group)

apex locator. Cleaning and shaping were done with rotary files with Automatic
KEYWORDS Apical Reverse action set at 0.5mm short of apex and reading recorded as Au-
tomatic Apical Reverse Length (AARL), and actual tooth length is measured.

The data obtained were statistically analyzed.
Results: Within the limitations of the study, the EALs readings of the DZ group
) : & ES group provided an acceptable determination of working length within
Automatic apical reverse

range + 0.5mm, and AAR function set at 0.5mm mark of Endomotor integrated
Electronic apex locator apex locator (E Connect S) provided an adequate apical limit.
Conclusion: Under the in vitro conditions of this study, both Electronic Apex
Locators showed an acceptable determination of working length within range
+ 0.5mm from the actual length. The AAR function set at the 0.5mm mark of
Econnect S provided an adequate apical limit.

Endodontic motor

Working Length

1. Introduction

Root canal therapy (RCT) is the most common treatment for the pulpally dis-
eased teeth; determination of appropriate working length is one of the vital
factors for the success of root canal therapy [1]. According to the Glossary of
endodontic terms, "the working length (WL) is defined as the distance from a
coronal reference point to the point at which canal preparation and obturation

Correspondence: *Corresponding author Email Address: nandakishore.kode@gmail.com

How to cite this article: Nanda Kishore K, Madhu Varma K, Sajjan GS, Kalyan Satish R, Raheem Md, Viswa-
nadhan A. Evaluation of the accuracy of working length determination and automatic apical reverse function
accuracy of endodontic rotary motor integrated apex locator: an in-vitro study. Int ] Dent Mater 2020;2(1): 1 -
4. DOI: http://dx.doi.org/10.37983/1JDM.2020.2101



mailto:nandakishore.kode@gmail.com
http://dx.doi.org/10.37983/IJDM.2020.2101

International Journal of Dental Materials 2020;2(1): 1-4

should terminate”. The traditional method of deter-
mining the WL was by taking the intraoral periapical
radiographs. With the advent of Electronic apex loca-
tors (EALs) in the endodontics has helped to make
determining the WL more precise, accurate, and pre-
dictable [2,3]. Different generations of EALs have been
introduced in the market to locate the root apex for
measuring the WL. Endodontic motor integrated EAls
have been developed, making the root canal therapy
faster and simpler [4,5]. These hybrid devices not only
have the torque and speed control but also aim to
monitor and maintain the apical limit during mechani-
cal shaping of root canals [5]. The Automatic Apical
Reverse (AAR) function stops and reverses the rota-
tion when the specified point is reached by the file tip.
This function allows controlling the apical extent of
canal instrumentation. The AAR function can be set at
different levels indicating file closer or away from the
apical constriction. The AAR function has been set at
the "0.5 mm" mark as it corresponds to the location of
apical constriction (AC), and the APEX mark corre-
sponds to the tip of the file at apical foramen (AF).
The DentaPort ZX (Morita, Tokyo, Japan), is a frequen-
cy-dependent device, determines the position of the
WL by simultaneous measurement of impedance val-
ues in the same canal using two different frequencies
(8 and 0.4 kHz) [6]. The EConnect S (Eighteeth, China)
is a multi-frequency based EAL with high precision
and accuracy, which can function as low-speed hand-
piece and apex locator or combination of both. In the
present study, Dentaport ZX (DZ group) was used to
compare the accuracy of the apex locator alone with E
Connect S (ES group). This in-vitro study aimed to
evaluate the accuracy of Endomotor integrated elec-
tronic apex locator in determining the working length
before and after cleaning and shaping with Automatic
Apical Reverse action set at “0.5mm” mark.

2. Materials and methods

Forty extracted human premolars were taken, which
are free of caries, single-rooted, and with a single ca-
nal were selected. Teeth with developmental disturb-
ances, with caries, teeth which are multirooted, calci-
fied, with open apices and presence of extra canal,
were excluded from this study. The teeth were
decoronated with a diamond disc to obtain a standard
length of 15mm and to obtain a plain surface. A size
15K file (Dentsply Maillefer, Ballaigues, Switzerland)
was used to confirm the patency and presence of a
single canal. The root canals were pre flared using SX

rotary instruments (Dentsply Sirona) with 2.5% sodi-
um hypochlorite (NaOCl) as an irrigating solution. The
AF standardization and visual measurement were per-
formed under the Dental Operating Microscope until
the tip of the 15 Kk file visible at the most coronal bor-
der of AF opening. Then the rubber stop was adjusted
to the reference point. The distance between the rub-
ber stop and file tip was measured with a digital cali-
per (DC) to 0.02 mm precision and recorded as actual
length (AL). The teeth were embedded in a freshly
made alginate.

2.1 Apex locator function

To evaluate the apex locator function of the devices,
the 15 K file was inserted into the root canal, and the
device was connected to the lip clip placed in alginate
and the file holder to the 15K file. The file was ad-
vanced into the root canal until the "APEX" mark and
distance between the reference point and file tip was
recorded as (EL APEX). Then file withdrawn until
the"0.5" mm mark of the device to obtain the electron-
ic working length (EL 0.5). The measurements were
recorded if the mark displayed remained stable for at
least 5 seconds. The electronic measurements of all 40
teeth were obtained with both the apex locators (i.e.,
Dentaport ZX and E Connect S).

2.2 AAR function

The AAR function of the Econnect S was adjusted to the
“0.5” mm mark. The chemomechanical preparation
was done with Protaper Gold (Dentsply Sirona) rotary
instruments (up to F2) were used until the apical limit
was reached, and the AAR was activated. Irrigation
was done with 2.5% NaOCI following each instrument.
The last file F2 was manually inserted into the extent
of root canal preparation, and the rubber stop was ad-
justed to the reference point. The distance between the
rubber stop and file tip was measured using a digital
calliper and recorded as AAR length, which is also
done with the Dentaport ZX apex locator. The teeth
were removed from the alginate and washed, and a
25.02 stainless steel file was inserted into the canal up
to AF to measure the actual length after preparation
(AL2). All the electronic measurements were per-
formed by a single operator who is unaware of visual
measurements.

2.3 Statistical analysis

The data obtained were tabulated and statistically ana-
lyzed, from the measurements obtained by the EAL
and AAR function, the AL and AL2 were subtracted.
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The differences in the electronic readings were as-
signed as negative and positive, respectively. The Kol-
mogorov Smirnov test confirmed the normal distribu-
tion. The Analysis of variance test used to compare
mean root length among measuring methods. The post
hoc Tukey test was used to compare the percentage of
distribution of the electronic measurements between
devices (significance set at 0.05 level).

3. Results

The mean AL was 14.54 mm, and the mean length af-
ter preparation (AL2) was 14.43 mm; these results
were not statistically different (p = 0.12). Table 1 pre-
sents the descriptive for the electronic measurements
according to different functions. There was no signifi-
cant difference among the two tested devices (p =
0.926). Tables 2 and 3 presents the EAL and AAR func-
tions, respectively, in terms of the distributions and
percentages of the difference between the electronic
readings and the visual measurements.

4. Discussion
In the present study, the alginate medium was used to
simulate the periodontium as it remains around the
root, and its colloidal consistency presents a suitable
[7].

Decoronated to create a flat, stable reference point to

electroconductive medium The teeth were
provide consistent measurements. The coronal pre
flaring was done as it increases the accuracy of the
EALs [8]. The tolerance range of +0.5 mm for the EAL
is considered acceptable [9]. Even the range of +0.5
mm might overestimate the precision of EAL, most of
the endodontic rulers can measure to an accuracy of
0.5mm. The EAL measurements for APEX and 0.5mm
mark showed 100% within limits for both the Elec-
tronic Apex locators. The EALs were compared with
Actual length as it is the constant landmark for evalua-
tion, as it is expected that the morphology of AC might
be altered during the shaping procedures [10]. The
EAL readings beyond *1mm are considered unac-
ceptable as they lead to overestimation or underesti-
mation of the root canals [1,9].

Table 1. Distance (mm) from the electronic measurements.

EL APEX (n=40)

EL 0.5 (n=40) AARL 0.5 (n=40)

Mean S.D Mean S.D Mean S.D
DZ group 14.38 0.27 14.38 0.30 14.21 0.20
ES group 14.36 0.24 14.20 0.24 14.26 0.26

Table 2: Distribution and percentage of the difference between the Electronic
lengths (ELs) and the actual length (AL) obtained at the APEX and 0.5mm mark of

the tested devices for Apex locator function.

APEX 0.5mm
ES group DZ group ES group DZ group
EL-AL n % n % n % n %
<-1.51 0 0 0 0 0 0 0 0
-1.5 to 1.01 0 0 0 5 0 0 0 0
-1to-0.51 2 5 2 95 9 22.5 5 12.5
-0.5 to 0.00 38 95 38 0 31 77.5 35 87.5
-0.01 to -0.5 0 0 0 0 0 0 0 0
0.51to1 0 0 0 0 0 0 0 0
>1.01 0 0 0 0 0 0 0 0
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Table 3: Distribution and difference between
the Automatic Apical Reverse (AAR) length

(AARL) and Actual length after preparation
(AL2) obtained with AAR function set at
0.5mm mark of Tested devices.

DZ group ES group
AARL-AL2 n % n %
-1.5TO -1.01 0 0 0 0
-1TO-0.51 2 5 4 10
-0.5TO 0.00 37 925 34 85
0.01 TO 0.5 1 2.5 2 5

For the EAL function, no overextensions were seen
with both the tested devices. In the present study, a
slight reduction in length after preparation (AL2) was
observed, most probably due to the use of straight
canals, and the actual length was obtained after cervi-
cal preflaring. The AL2 was measured to prevent bias
from the alterations after the preparation of the root
canals. In the present study entire preparation of the
canals was controlled by AAR function set at 0.5mm
mark, allowing reversing back after reaching the api-
cal limit. In the literature, after shaping procedure, the
apical limit is considered adequate with distance rang-
ing from 0-1mm short of AF. In this study, the AAR
function set at 0.5mm mark provided an acceptable
apical limit. The acceptable apical limit seen with apex
locator alone was 95% with the ES group and 97.5%
with DZ group. Over instrumentation noticed with
Econnect S apex locator in 5% of cases and 2.5% with
Dentaport ZX apex locator. This might be due to the
manual dexterity of the operator while placing the
instrument (F2) manually into the canal after prepara-
tion. No incidence of under instrumentation was seen.

5. Conclusion

Under the in vitro conditions of this study, both Elec-
tronic Apex Locators (i.e., Dentaport ZX and Econnect
S) showed an acceptable determination of working
length within range +0.5mm from the apex. The AAR
function set at the 0.5mm mark of Endodontic rotary
motor integrated apex locator (E Connect S) provided
an adequate apical limit.
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