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Abstract

The Leap protocol combines the newest and most active association of reciprocal-rotary instrumentation, aluminum
insert ultrasonic, and diode laser. The reciprocal-rotary technique consists of Niti instruments used in different
motions depending on the stage of the treatment and promotes the balanced cutting effectiveness and reduced risk of
fracture files. Moreover, it creates a centered and tapered shape. The aluminum tip for the ultrasonic unit delivers
agitation, emulsification, and cavitation of antiseptic solutions that improve the cleaning. The dye and laser use cause
the ablation and final disinfection. This paper describes the case of a patient with asymptomatic apical periodontitis in
an upper first right molar submitted to endodontic treatment performed with Leap protocol. After conventional
procedures, the root canals were prepared by using reciprocal-rotary instrumentation techniques. Between each file a
new solution was placed and activated with the ultrasonic handpiece. At the end of instrumentation, the root canals
were aspirated, dried with paper points, the indocyanine dye was placed into the root canals and, DaVinci laser was
used for 30 seconds. The gutta-percha cones matching the final Niti file were used coated with AH Plus sealer. A
periapical radiograph was taken to verify obturation and its anatomical complexity. Six months after the procedure,
the patient was asymptomatic, and the radiographic examination showed healthy periradicular tissues. It is concluded
that the use of Leap protocol in conventional endodontic treatment was effective, suggesting that this therapy may
provide additional benefits to patients when compared to the conventional technique.

Keywords: Endodontics; Technological development; Root canal therapy.

Resumo

O protocolo Leap combina a associagdo mais recente e ativa de técnicas de instrumentacdo rotativa-reciproca, inserto
ultrassonico e laser de diodo. A técnica rotativa-reciproca consiste em instrumentos Niti utilizados em diferentes
movimentos dependendo da fase do tratamento e promove a eficacia de corte equilibrada e redugdo do risco de
fraturas das limas. Além disso, cria uma forma centralizada e afilada. O inserto ultrassdnico oferece agitacao,
emulsificacdo e cavitacdo de solugdes antissépticas que melhoram a limpeza. O uso do corante e do laser causa a
ablacdo e desinfeccdo final. Este trabalho descreve um caso clinico com periodontite apical assintomatica em primeiro
molar superior direito submetido a tratamento endodéntico realizado com protocolo Leap. Apds procedimentos
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convencionais, 0s canais radiculares foram preparados por meio de técnicas de instrumentacdo rotatoria reciproca.
Entre cada lima, nova solucdo era colocada e ativada com peca de mao ultrassonica. Ao final da instrumentacéo, os
canais radiculares foram aspirados, secos com pontas de papel, o corante indocianina verde colocado nos canais
radiculares e o laser DaVinci utilizado por 30 segundos. Os cones de guta-percha correspondentes a lima Niti final
foram usados besuntados com o selante AH Plus. Uma radiografia periapical foi realizada para verificar a obturacédo e
sua complexidade anatbmica. Seis meses apds o procedimento, 0 paciente estava assintomatico, e 0 exame
radiografico mostrou tecidos periapicais saudaveis. Conclui-se que a utilizacdo do protocolo Leap no tratamento
endodontico convencional foi eficaz, sugerindo que essa terapia pode trazer beneficios adicionais aos pacientes
quando comparada a técnica convencional.

Palavras-chave: Endodontia; Avanco tecnoldgico; Tratamento de canal radicular.

Resumen

El protocolo Leap combina la asociacion mas nueva y activa de técnicas de instrumentacion rotatoria-reciproca,
inserto ultrasonico y laser diodo. La técnica rotacidn-reciproca consiste en instrumentos Niti utilizados en diferentes
movimientos segun la etapa del tratamiento y promueve la efectividad de corte equilibrado y reduccion del riesgo de
fracturas de limas. Ademas, crea forma centrada y conica. La punta ultrasonica proporciona agitacion, emulsificacion
y cavitacion de soluciones antisépticas que mejoran la limpieza. El uso de tintes y laser, provocan ablacion y
desinfeccion. Este trabajo describe un caso clinico con periodontitis apical asintomatica en primer molar superior
derecho sometido a tratamiento endodontico realizado con protocolo Leap. Después de procedimientos
convencionales, los conductos radiculares se prepararon utilizando técnicas de instrumentacién rotatoria-reciproca.
Entre cada lima se coloc6 nueva solucién y se activé con la pieza de mano ultrasénica. Al final de la instrumentacion,
se aspiraron los conductos, se secaron con puntas de papel, se coloco el tinte de indocianina en los conductos y se
utilizo laser DaVinci durante 30 segundos. Los conos de gutapercha que coincidian con la lima Niti final se utilizaron
recubiertos con el sellador AH Plus. Se tomo radiografia periapical para verificar la obturacion y su complejidad
anatémica. Seis meses después del procedimiento, la paciente se encontraba asintomatica y el examen radiografico
mostré tejidos perirradiculares sanos. Resulta que el uso del protocolo Leap en el tratamiento de endodoncia
convencional fue efectivo, lo que sugiere que esta terapia puede brindar beneficios adicionales a los pacientes en
comparacion con la técnica convencional.

Palabras clave: Endodoncia; Desarrollo tecnoldgico; Tratamiento del conducto radicular.

1. Introduction

Endodontics is a clinical procedure, developed with different kinds of techniquesl. Root canal treatment is not only
one specific procedure. A relevant number of variables must be taken under consideration, and a correct evaluation of all these
variables will drive the professional to choose the essential treatment. Unfortunately, a lot of dentists perform the root canal
treatment according to one specific unique way, without taking into consideration the diagnosis or the biological factors related
to the tooth (Bergenholtz 2016). Contemporary Endodontics is a science that embodies the etiology, diagnosis, prevention, and
treatment of apical periodontitis and its repercussion in the human organism (Cintra et al. 2018). Levels of success show that
after 4 years of endodontic therapy, approximately 50% of root canal treatments must be performed again depending on the
dental group and the level of the canal filling (de Sousa Gomide Guimardes et al. 2019). This confirms that many clinicians
base their practice of endodontics on opinions, personal history, and empirical deductions. “Responsible Endodontics” must be
constructed under the guise of scientific, clinical, radiographic, and histopathological evidence.

The practice of endodontics should be addressed with a sense of responsibility and consideration of different options.
One must give more serious attention to technological resources available for diagnosis, root canal negotiation, cleaning,
shaping, and filling techniques that will increase post-treatment success (Plotino et al. 2016). During the last two decades,
several new technologies have appeared on the market. Technologies for anesthesia (Mladenovic et al. 2019), electronic apex
(foramen) locators (Zand et al. 2017), digital radiographs (Bruellmann et al. 2016), cone-beam computed tomography scans
(Bueno et al., 2018), ultrasound units (De-Deus et al. 2020), lasers (Akbari et al. 2017), operating microscopes (Al Shaikhly et
al. 2020), 3D concepts of obturation (Celikten et al., 2015) and 100 % inorganic root canal sealers (Khalil et al. 2916) are some
examples. The most relevant change observed during this period has been the use of laser (Zorita-Garcia et al., 2019). Even

adequate biomechanical preparations with the use of a massive sort of NiTi instruments, ultrasonic irrigation, and antiseptic
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solutions are not able to disinfect the root canal system (Xang et al., 2017). The remaining bacterium inside dentinal tubules,
lateral canals, and anfractuosities can infect the root canal mass (Goncalvez et al., 2016). Microorganisms and its byproducts
are doubtless related to the induction and perpetuation of pulpal, periradicular infections, and systemic deseases
(Nagendrababu et al., 2019). There are more than 500 bacterial species known to be natural inhabitants of the oral cavity.
However, the microbiota of root canals and related structures constitute a group of approximately 150 bacterial species
identified. Infected root canals typically harbor a mixed microbiota, usually in combinations of 4-6 species per root canal with
a high prevalence of anaerobes (Gomes et al. 2018).

Thus, successful endodontic therapy depends on proper cleaning and shaping of the root canal system and the
elimination of microorganisms from the root canal, pulp tissue and necrotic debris (R6¢as et al., 2016). To optimize the
cleaning and shaping of the root canal, the mechanized rotary and oscillating and ultrasonic irrigation must work in
conjunction with a more advanced tool. This is the reason lasers are becoming extremely important. It can be used to improve
irrigation due to the cavitation effect, but mainly to eliminate bacteria that remain after prior protocols as biomechanical
preparation and irrigation with ultrasonic units (Zorita-Garcia et al., 2019). Moreover, the use of indocyanine green to dye
bacterium improves the efficacy of 810um diode laser ablation (Bolhari et al., 2018).

Research shows that after adequate biomechanical preparation with the use of NiTi instruments in different motions,
irrigation with antiseptic solutions/ultrasonic units and laser ablation with Indocyanine green, can eliminate the infection of the
root canal system (Bolhari et al. 2018, Ghorbanzadeh et al. 2020). Considering all of these current technological resources, the
Leap protocol was proposed as a way of aggregating all possible scientific-technological resources to achieve ever higher
success rates. The evolutionary Leap protocol carries in its principle the name Leap, that is "Evolutionary Approach”, as well

as making reference to the name of who developed it "Leonardo Endodontics Advanced Procedure”

2. Methodology

This paper presents a case study (Pereira et al. 2018) carried out by an endodontic specialist who received the case
from another non-specialist professional. It is a complex clinical case due to the difficulty in locating the root canals and the
need to use modern technological resources for its execution and success. Thus, this paper describes the case of a patient with
asymptomatic apical periodontitis in an upper first right molar submitted to endodontic treatment performed with Leap

protocol. An informed consent form was signed before any procedure was carried out.

3. Case Report

A 54-year-old male patient presented in our clinic referred from another dentist. The chief complaint indicated a
complicated anatomy case. The previous dentist was not able to perform Endodontics in the upper first right molar due to
difficulties to localize and treat the MB2 and the DB root canals. The examiner noted an area of temporary crown restoration
(Figure 1a). A periapical radiograph was taken and suggested previous intervention and an atypical root canal anatomy (Figure
1b).

The patient was submitted tomography to help us understand the actual anatomy. The results indicated the presence of
curvatures in the apical area of the tree roots. Moreover, the exam suggested the presence of a fourth root canal in the palatal
root, and a periapical lesion in the apical region of the MB root, close to the maxillary sinus (Figure 1c).

Figure 1. (a) Oral view demonstrating periodontal injury in most of the dentition and temporary cement in tooth 16; (b)
Radiographic finding complex anatomy and previous access and temporary cement; (c)Tomographic view indicating
curvatures in the apical area of the three roots, a fourth root canal in the palatal root, and a periapical lesion upon the MB root,
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close to the maxillary sinus

Source: Authors.

Isolation used rubber dam before temporary cement elimination and access performed to initiate endodontic treatment.
The pulp chamber was then filled with sodium hypochlorite (NaOCI). In the sequence, the evolutionary Leap Protocol,
Rotary/Oscillating Hand Piece and Ultrasonic Unit (E-Connect Inc. China ), and Da Vinci AMD Lasers (AMD, CAO Group
Utah) (Figure 2a), started. Initially, the procedure was the exploration of each root canal with a pre-curved #15 K stainless steel
hand file (Figure 2b). This file was used as to an estimated working length as determined on the periapical radiograph to
establish a glide path to the foramen. The sequence of the protocol (Figure 2c), starts with a Niti #17 .08 Orifice Opener
(Figure 3a) introduced into the root canal in the handpiece set for rotation is advanced until resistance or the middle third of the

tooth. The handpiece's apex locator feature is used to verify the working length.
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Figure 2. (a) The DaVinci diode laser (left), ultrasonic unit (middle) and endodontic handpiece (right); (b) Exploration of each
root canal with a pre-curved #15 K stainless steel hand file to establish glide path and patency; (c) The sequence of the
protocol. 15.02, 17 .08, 15 .02, 17 .04 and 25 .04.
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Source: Authors.

The following file in the series is the #17 .04 Niti file used in rotation mode until the working length. (Figure 3b). The
length of each root canal was verified with the apex locator feature to be; MB 21mm, ML 21mm, DB 21mm, and D 20mm.
NaOCL was suctioned, and a new irrigation solution added between changes of files. Irrigation solution was agitated in the
canals with the ultrasonic unit (US) to maximize NaOCI penetration into the lateral canal anatomy, once the files were not able
to reach. Each time a new solution was placed into the root canal. Then, file #25 .04 Niti in reciprocating mode was used in the

working length (Figures 3c).
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Figure 3. (a) File Niti #17 .08 Orifice Opener introduced into each root canal in the handpiece set for rotation advanced until
resistance or the middle third of the tooth; (b) File #17 .04 Niti file used in rotation mode until the working length; (c) File #25
.04 used in the reciprocation mode of the motor until working length.

Source: Authors.

Again, the irrigation solution in the root canal system is activated with the ultrasonic (US) handpiece. The root canals
were irrigated with NaOCI and the US activation (Figure 4a), aspirated and dried with paper points. In continuity, indocyanine
dye was placed into the root canals, filling the canals to the level of the orifice of the entrance of the root canal (Figure 4b).
The DaVinci laser with an endodontic tip was placed on the laser handpiece, activated, and introduced into the root canal filled
with the dye and extended into the root canal to 2 mm short of the WL. The tip was kept in this position for 30 seconds; then,
the tip was withdrawn while keeping it activated (Figure 4c). This was repeated in the other four root canals.

Figure 4. (a) The root canals were irrigated with NaOCI and activated with US; (b) Indocyanine dye placed into the root
canals, filling the canals to the level of the orifice of the entrance of the root canal; (c) The DaVinci laser with an endodontic
tip was placed on the laser handpiece, activated, and introduced into the root canal filled with the dye and extended into the
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canal to 2 mm short of the WL.

Source: Authors.

Again, irrigation with US and NaOCI was performed for each root canal, aspirated and dried to WL in preparation for
obturation. To confirm instrumentation to the apical area, a final all files were placed into each root canal, and a periapical
radiograph was taken. (Figure 5a,b).
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Figure 5. (a) Periapical radiograph with endodontic files inserted in the mesial and palatine root channels; (b) Periapical
radiograph with endodontic files inserted in the distal and palatine root channels;

Source: Authors.

Fitted gutta-percha cones matching the final Niti file used in the root canal (#25 .04) was coated with AH Plus sealer
(Dentsply Sirona, York, PA) and inserted to the established WL using a single cone technique (Figure 6a,b). The ultrasonic tip
was used to cut off the portion of the gutta-percha cones extending beyond the canal orifice (Figure 7a). A periapical

radiograph was taken to verify obturation to the root cannels and its anatomical complexity. (Figure 7b,c).
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Figures 6. (a) Clinical and (b) radiographic aspects of the fitted gutta-percha cones matching the final Niti file (#25 .04)
inserted to the established W.L.

Source: Authors.
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Figure 7. (a) The ultrasonic tip was used to cut off the portion of the gutta-percha cones extending beyond the canal orifice; (b,
c) Final radiographic images after root canal filling.

Source: Authors.
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4. Results and Discussion

Endodontics is a science that must consider the etiology, diagnosis, prevention, and treatment of apical periodontitis
and its repercussion in the human organism (Cintra et al. 2018). The majority of current literature shows that after 2 to 4 years
of endodontic therapy, approximately 15% of root canal treatments must be performed again (de Sousa Gomide Guimarées et
al. 2019). This is an important fact that indicates that something is wrong and changes are needed to reach better results. One
may advocate that many clinicians base their practice of endodontics on opinions, personal history, and empirical deductions.
“Responsible Endodontics” must be constructed under the guise of scientific, clinical, radiographic, and histopathological
evidence.

The practice of endodontics should be addressed with a sense of responsibility and consideration of different options
of treatment. One must give more serious attention to technological resources available for diagnosis, root canal negotiation,
cleaning, shaping, and filling techniques that will increase post-treatment success. During the last two decades, several new
technologies have appeared on the market. Technologies for anesthesia, electronic apex (foramen) locators, digital radiographs,
cone-beam computed tomography scans, ultrasound units, lasers, operating microscopes, 3D concepts of obturation and 100 %
inorganic root canal sealers are some examples (Celikten et al. 2015, Khalil et al. 2016, Bruellmann et al. 2016, Zand et al.
2017, Akbari et al. 2017, Bueno et al. 2018, De-Deus et al. 2020, Al Shaikhly et al. 2020).

The most relevant change observed during this period has been the use of laser (Wang et al. 2016, Akbari et al. 2017,
Zorita-Garcia et al. 2019, Ghorbanzadeh et al. 2020). Even adequate biomechanical preparations with the use of a massive sort
of NiTi instruments, ultrasonic irrigation, and antiseptic solutions are not able to disinfect the root canal system (Plotino et al.
2016, Gongalves et al. 2016, Rocas et al. 2016, De-Deus et al. 2020). The remaining bacterium inside dentinal tubules, lateral
canals, and anfractuosities can infect the root canal mass.

In this way, this article described a clinical case where all the current technological resources were used. The result
obtained shows that quality endodontics leads to successful treatment, especially in cases of pulp necrosis associated with

apical periodontitis.

5. Conclusion

Among the new technologies for the 3D disinfection of the root canal system, which provide safety, speed,
accessibility with efficiency, the renowned oscillating-rotary mechanical instrumentation, and ultrasound for irrigation stand
out. In addition, resides in diode lasers the fundamental progress that represents a huge evolutionary Leap in Endodontics. It is
based upon clinical and scientific evidence, without the need for a theatrical platform, with a simple and fast learning curve.
Moreover, allowing the general practitioner to quickly implement in their daily clinical lives and with a little cost. Despite the
excellent result at the end of the treatment and the success achieved, more clinical cases using the Leap protocol should be

performed in order to confirm success with this type of protocol.
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