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Case Report Article

Use of electronic apex locator in the
impossibility of radiographic visualization of the
root apex: report of two cases
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Abstract

Introduction: Electronic apex locators have been widely used for
foraminal identification and for working length determination.
The establishment of a correct apical limit is essential for a good
prognosis in cases of pulp vitality or pulp infection. Objective and
Case reports: The aim of the study is to report two cases where the
use of electronic apex locators was crucial due to the inability to
visualize the root apex due to a post-surgical retaining plate (case 1)
and during orthodontic treatment with a maxillary expander (case
2). Conclusion: In this light we could confirm the effectiveness of
these devices for the determination of the working length when it
is impossible to perform it by radiographic techniques.
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Introduction

The correct working length determination is
crucial for the endodontic treatment success because
it ensures that the cleaning and shaping process
and filling material remains are restricted to the
root canal space avoiding possible damage to the
perirradicular tissues [1]. Failures during this stage
can result in sub or overinstrumentation increasing
significantly treatment failure [8, 20, 23].

The use of different radiographic techniques
is the most common method for working length
determination [11, 18]. However, some limitations
are considered relevant to the establishment of
precise measurements. Radiographic examination
provides a two-dimensional image of a three-
dimensional structure. Furthermore, in some
situations, the projection of anatomical structures
or another structures, can avoid an adequate
visualization of the radiographic apex. Due to
these limitations, several methods have been
developed for determine the correct working length,
such as the electronic apex locators (EALs). Most
studies have reported high success rates even in
adverse situations such as the presence of blood
or exudates, large apical foramen and resorptions
[1-3, 13, 16, 21, 22].

The aim of this paper is to present two cases
where the use of electronic apex locators was
essential for working length determination because
of the inability to visualize the root apex after a
surgery with the use of metallic structures (case
I) and during orthodontic treatment (case II).

Case reports

Case |

A 37 year-old female patient was referred to
the office of one of the authors (RM) for emergency
intervention in tooth #36. The patient complained
of spontaneous pain during the night. Clinical
examination revealed no periodontal involvement.
Thermal and complementary tests have suggested a
diagnosis of irreversible pulpitis. Radiographically,
it was possible to observe a mandibular metallic
retaining plate preventing a complete visualization
of the roots (figure 1A).

After nerve block with Articaine 4% and
epinephrine 1:100.000 (Articaine — DFL Industria
e Comércio Ltda., Rio de Janeiro/RdJ, Brazil),

placement of rubber dam and cleaning of the
operative field with sodium hypochlorite 2.5%
(Féormula & Acao, Sao Paulo/SP, Brazil), the initial
access was carried out with the aid of 1016HL,
EndoZ and 3083 burs (KG Sorensen, Barueri/SP,
Brazil). Then, the preparation of the cervical and
middle thirds [24] was performed with SX, S1 and
S2 instruments (Dentsply/Maillefer, Ballaigues,
Switzerland). The working length was determined
by using an electronic apex locator — Elements
Diagnostic Apex Locator — (SybronEndo, Orange
County, CA). For this purpose, a 0.02 taper size
#15 K-File (Tulsa Dental Specialties, Tulsa, OK) was
inserted into the canals until the reading of 0.5, then
advanced slowly until the word apex flashed, and
finally withdrawn until the reading of 0.5 showed
again. The stopper was positioned at the coronal
reference and the file removed. The length from
the file tip to the stopper was measured with an
endodontic hand ruler (Angelus, Londrina, Brazil).
Posterior instrumentation of mesial canals was
performed with size 04 Profile System (Dentsply/
Maillefer, Ballaigues, Switzerland) until size 35
instrument . The distal canal was instrumented
manually using a Crown-Down technique until
size 50 K-File. Irrigation was performed with
2.5% sodium hypochlorite (Formula & Acao, Sao
Paulo/SP, Brazil). After instrumentation, 17% EDTA
was used for 3 minutes and the canals were dried
after using 5 ml of saline solution. Endodontic
filling was performed using lateral condensation
and AH Plus sealer (Dentsply DeTrey, Konstanz,
Germany) and the temporary restoration performed
with Cimpat (Septodont, Sao Paulo/SP, Brazil)
(figure 1B).

In the following visit, after nerve block
with Articaine 4% and epinephrine 1:100,000,
placement of rubber dam and cleaning of the
operative field with 2.5% sodium hypochlorite,
the temporary restoration was removed, followed
by the partial removal of the filling in the distal
canal with Gates Glidden drills (Dentsply Maillefer,
Ballaigues, Switzerland), proof of the fiberglass
post (Fiberpost — Angelus, Londrina/PR, Brazil),
post cementation with resin cement Rely X (3M
Brazil Ltda., Sumaré/SP, Brazil) and restoration
with resin composite Z250 (3M Brazil Ltda.,
Sumaré/SP, Brazil) (figurelC).
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Figure 1 -(A) Initial radiograph showing the impossibility of visualization of the apex due to the presence of a mandible
retaining plate. (B) Radiograph performed after endodontic treatment, in which the working length determination
was performed by using the electronic apex locator. (C) Final radiograph after restoration procedures

Case 1l

A 12 years old female patient was referred to the
emergency clinic of the Specialization in Endodontics
Course of Inga University, Rondonépolis/AC, Brazil
presenting spontaneous pain in the anterior
upper left maxillary region. Clinical examination
revealed the presence of a maxillary expander and
swelling in the buccal side. Thermal and additional
tests have suggested pulp necrosis of tooth #21.
Radiographically, it was observed a periapical lesion
and that part of the root apex was covered by the
maxillary expander (figure 2A).

After infiltrative anesthesia with 2% mepivacaine
and epinephrine 1:100,000 (Mepivacaine — DFL
Indtstria e Comércio Ltda., Rio de Janeiro/RJ,
Brazil), placement of rubber dam and cleaning of
the operative field with 2.5% sodium hypochlorite
(Férmula & Acao, Sao Paulo/SP, Brazil), initial
access was performed with 1014HL and 3082
drills (KG Sorensen, Barueri/SP, Brazil). The
neutralization of the septic content was carried out
with a size 20 K file (SybronEndo, Lone Hill/CA,
USA) associated with profuse irrigation with 2.5%
sodium hypochlorite (Formula & Acao, Sao Paulo/SP,
Brazil) . After preparation of the cervical and middle
thirds [24] with Gates Glidden drills (Dentsply-
Maillefer, Ballaigues, Switzerland), working length
determination was performed with the use of an
electronic apex locator (Ipex — NSK, Kanuma-City,
Japan). For this purpose, a 0.02 taper size #20
K-File (Tulsa Dental Specialties, Tulsa, OK) was
inserted into the canal until the reading of 0.5, then
advanced slowly until the word apex flashed, and
finally withdrawn until the reading of 0.5 again. The
stopper was positioned at the coronal reference and

the file removed. The length from the file tip to the
stopper was measured with an endodontic hand
ruler (Angelus, Londrina, Brazil). Instrumentation
was performed with K-files following a Crow Down
technique until size #80 file (SybronEndo, Lone
Hill/CA, USA). Irrigation was performed at every
instrument change with 2.5 ml of 2.5% sodium
hypochlorite (Férmula & Acao, Sao Paulo/SP, Brazil).
Then, after the use of 17% EDTA (Férmula & Acgao,
Sao Paulo/SP, Brazil), the canal was filled with a
calcium hydroxide paste (Calen, SS White Dental
Products Ltd. ., Rio de Janeiro/RJ, Brazil) and the
pulp chamber was sealed temporarily with Cimpat
(Septodont, Sao Paulo/SP, Brazil) (figure 2B). In
the following visit, performed 30 days later, it was
decided to continue using the medication due to
the presence of exudate.

After more 20 days, following the completion
of the previously described procedures, calcium
hydroxide was removed by use of K-Files and
profuse irrigation with 2.5% sodium hypochlorite
(Féormula & Agao, Sao Paulo/SP, Brazil). After
using the chelating solution for 3 minutes (17%
EDTA - Férmula & Acao, Sao Paulo/SP, Brazil),
the canal was dried and the filling was performed
by lateral condensation and Sealer 26 (Dentsply,
Petrépolis/RdJ, Brazil). The coronal sealing was
performed with Cimpat (Septodont, Sao Paulo/SP,
Brazil) (figure 2C).

In the following visit, coronal sealing was removed
with 1014 drills (KG Sorensen, Barueri / SP, Brazil)
for performing the final restoration with composite
resin Z250 (3M Brazil Ltda., Sumaré/SP, Brazil).
After three months of the orthodontic treatment
conclusion, a follow-up radiograph was performed
showing the proper apical limit (figure 2D).
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Figure 2 - (A) Initial radiograph showing the impossibility of visualization of the apex due to the presence of a
maxillary expander. (B) Radiograph after the use of intracanal medicament. (C) Final Radiograph. (D) Radiograph
performed after maxillary expander removal

Discussion

Most part of randomized clinical trials
conducted to evaluate rates of success and failure
in endodontics demonstrated the influence of the
working length determination on treatment outcomes
[6, 10, 19].

Because of the limitations of the radiographic
techniques used for the working length determination,
the electronic apex locators have been widely used
aiming to increase certainty and predictability.
Since its inception in the 50s, these facilities have
been upgraded and undergone major changes in its
working principle and become more reliable and
accurate, regardless of the clinical situation found
[1-3, 13, 16, 21, 22].

Among the main advantages of the electronic
working length determination, three points have
been consistently cited in the literature: a) the
reduction of radiation [7, 14], b) the location of the
main apical foramen that allows to perform an
instrumentation quite near to the apical constriction
[9, 15] and c) the easier working length determination
in the impossibility of a correct visualization of
the roots [2].

In this paper, two clinical situations were
presented showing the impossibility of adequate
working length determination using radiographic
techniques because of other treatments together
with the endodontic therapy.

In case 1, during the interview, the patient
reported having undergone a surgical procedure for

correction of mandibular repositioning by occlusal
compromises. The use of splints used in facial
surgery has been widely reported in the literature
aiming the restructuring the facial skeleton,
particularly in cases of temporomandibular
disorders and correction of mandibular damage
resulting from trauma [5, 12]. In our case, even using
different radiographic techniques with variations
of vertical angle, it was not possible to have a
correct visualization of the root apex. This factor
was crucial to the use of electronic apex locator
in order to perform a proper treatment.

In case 2 it was possible to visualize the
maxillary expander for the orthodontic and occlusal
rehabilitation of a young patient [4, 17]. As described
above, this device does not allow the radiographic
working length determination and the use of the
foraminal apex locator was very important for a safer
treatment. In this specific case, an incorrect working
length determination could lead to the maintenance
of infection and leakage of contaminated debris in
case of sub or overinstrumented, respectively. Both
could significantly compromise the prognosis of
the treatment [8, 20, 23].

Conclusion

The cases showed in this paper indicated the
effectiveness of electronic apex locators to determine
the working length when the impossibility of
carrying out the radiographic method.
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