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Abstract

The present study aims to evaluate the time and success rate of ultrasonic retrieval of separated instruments of 3,

5 and 7 millimeters lengths and resistance to vertical root fracture when modified staging versus conventional

staging platforms techniques are used in moderately curved mesial roots of mandibular molars.
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Guidelines

PICO:

P: Population

Mesiobuccal canals of moderately curved mesial roots of mature mandibular molars with separated instruments.

I: Intervention

I: Ultrasonic retrieval of 3mm separated instrument by modified staging platform.

C: Control

C: Ultrasonic retrieval of 3mm separated instrument by conventional staging platform.

O: Outcome

O1: Retrieval time.

O2: Retrieval success rate.

Introduction:

Through the years, endodontics has been continuously developed in terms of new technologies, materials,

procedures, and scientific advancements. Because of this, root canal therapy is quite safe and has a high success

rate, even in challenging clinical scenarios. However, endodontic treatment can also be difficult, with different

degrees of difficulty and risks associated with the cleaning, shaping, and filling of the root canals (Amza et al.,

2020).

However, the main disadvantage associated with NiTi files is the separation of the instrument during use which

can happen with no warning to the operator. There are two types of failure by which rotary instruments may

separate; torsional and flexural cyclic failures (Terauchi et al., 2007). Many factors were found to be associated

with these two types of failure including the rotational speed, torque, operator experience, canal curvature,

instrument design and technique, manufacturing procedure, repeated use and glide path preparation (Pruett et al.,

1997; Bryant et al., 2002; Gambarini, 2000; Patiño et al., 2005; Al-Fouzan, 2003).

To manage a case of a broken instrument, endodontists use either orthograde or surgical approaches.

Rotary NiTi instruments were found to be more difficult to remove when compared to hand instruments because

they tend to fracture at shorter lengths, at or around the curve of the canal and due to their rotation, they are

usually impacted in the canal walls. (Souter and Messer, 2005). Moreover, the ultrasonic removal of NiTi-

separated in

Recently, using ultrasonic tips has been found to be a very effective method for removing separated instruments

from root canals. The combination of the dental operating microscope (DOM) with an ultrasonic device has

improved the potential and safety of removing broken instruments (Traumatol, 1999).

Thus, the present study aims to evaluate the time and success rate of ultrasonic retrieval of separated instruments
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when modified staging versus conventional staging platforms techniques are used in moderately curved mesial

roots of mandibular molars.

Materials

Reagents:

Extracted human mandibular molars (Oral Surgery Department, Faculty of Dentistry, Cairo University, Egypt)

5.25% sodium hypochlorite solution (Clorox, Tenth of Ramadan City, Egypt)

Rubber Base Putty Molds (Zhermack SpA, Badia Polesine , Italy)

High speed Endo-Z bur (Dentsply, Maillefer, Ballaigues, Switzerland).

Dental Operating Microscope (Zumax Medical Co., Ltd)

K-Files sizes 10 and 15 (Mani Inc., Kiyohara, Tochigi, Japan).

MG3 Gold Rotary NiTi files Sizes 19/.10, 2O/.04 and 25/.06 (Shenzhen Perfect Medical Instruments Co., Ltd.,

China)

Gates-Glidden drill (Mani Inc., Kiyohara, Tochigi, Japan)

Ultrasonic tip E6 and E14D (Guilin Woodpecker Medical Instrument Co., Ltd, China)

Universal Testing machine
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Procedure 30m

1 Clean the external root surfaces of the teeth with a curette to remove calculus and

periodontal tissues and then disinfect with 5.25% sodium hypochlorite.

2 Prepare access cavities under the dental operating microscope, using high-speed

diamond round bur and Endo-Z bur.

3 Negotiate the mesiobuccal canal with size 10 K-file to establish apical patency and then

the working length  adjust at 1mm shorter after the first inspection of the file at the apex.

4 Glide path will be formed using a size 15 K-file.

5 Instrument the coronal 3 mm of the mesiobuccal canal using orifice opener rotary file

(#19/.10) then enlarge to rotary file (#20/.04).

6 Divide molars into 2 main groups according to the method of ultrasonic retrieval of the

separated instrument as follows:

6.1 Group 1 (G1): Ultrasonic retrieval of separated instrument using conventional staging

platform.

6.2 Group 2 (G2): Ultrasonic retrieval of separated instrument using modified staging

platform.
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