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ABSTRACT

Patient's need for endodontic treatment in a short period is on the rise nowadays. Technological developments
in instruments and materials are allowing single-visit endodontic treatment to be performed. The success of an
endodontic treatment is also influenced by the restoration, in consideration of the remaining tooth structure. This
becomes a challenge for the clinician if the cavities are large or if minimal tooth structure remains, so it needs a
minimally invasive restoration like morphology-driven preparation technique. This case report aims to describe the
single-visit endodontic treatment and minimally invasive indirect restoration of the mandibular first molar.

A 13-year-old girl came to the Dental Hospital of Hasanuddin University with complaints of cavities in the mandibular
left posterior tooth and pain for one month. The patient had taken analgesic medication but was afforded no relief.
Intraoral examination showed tooth #36 with extensive cavities reaching the proximal area, a positive thermal test,
and no pain to percussion. The case diagnosis was asymptomatic irreversible pulpitis. The treatment plan was a single-
visit endodontic treatment and minimally invasive indirect restoration.
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INTRODUCTION

The endodontic treatment is a dental procedure to
prevent and stop further pulp and periradicular pathology to
preserve the tooth.! Endodontic treatment can be performed
either in multiple visits or single visit.? Multiple-visit
endodontic treatment involves a minimum procedure of three
visits, resulting in a longer treatment time. Developments in
dental technology, such as Ni-T1i rotary files, apex locators,
ultrasonics, magnification equipment, digital radiography, and
biocompatible sealing materials, make it easier for clinicians
to perform endodontic procedures more effectively and
efficiently. Therefore, endodontic treatment can be completed
in a single visit.>*
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Single-visit endodontic treatment is a non-surgical
endodontic treatment that involves root canal preparation,
disinfection, and obturation in a single visit. The indications
for single-visit endodontic treatment include uncomplicated
vital teeth, non-vital teeth with sinus tracts, aesthetic needs
in tooth fracture with pulp involvement, patients with
physical limitations, and intentional endodontic treatment.
The contraindications to single-visit endodontic treatment
include non-vital teeth with acute inflammation, teeth with
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anatomical anomalies, and limited mouth opening access due
to TMJ disorders.*”

The success of endodontic treatment is supported by
endodontic post-treatment restorations because adequate
coronal sealing can increase the success of endodontic
treatment by up to 90%.% Onlay indirect restorations with a
minimally invasive approach are an option as post-endodontic
treatment restorations with extensive tooth structure
damage.” The development of advances in material science,
adhesion system mechanisms, and good isolation techniques
make indirect restorations with a minimally invasive approach
based on adhesion systems that can be achieved effectively.
This is challenging and involves biomechanical, aesthetic,
and economic considerations.!® The treatment in this case is
a single-visit endodontic treatment and minimally invasive
indirect restoration, which provides a faster workflow with
good results and is an appropriate treatment option for
patients with limited time. The uniqueness of this case is
that it provides shorter endodontic treatment and minimally
invasive restoration with a more conservative preparation
technique, morphology-driven preparation technique. The
patient does not have to wait long to get a good result,
compared to a multiple-visits endodontic case treatment.
Single-visit endodontic treatment needs to match the
indication of the case. In addition, tooth restoration with
morphology-driven preparation (minimally invasive indirect
restoration) provides an adequate restoration by relying on
the adhesive system of the restoration without taking more
tooth structure. The purpose of this case report is to describe
the management of asymptomatic irreversible pulpitis of
the mandibular first molar with single-visit endodontic
treatment and minimally invasive indirect restoration.

CASE PRESENTATION

A 13-year-old girl came to the Dental Hospital of
Hasanuddin University with complaints of cavities and pain
since a month ago. The patient had taken analgesic medication
but was still in pain. The patient had not been treated

previously. The patient is not experiencing pain at present.
The patient has no history of systemic disease. Intraoral
examination showed tooth #36 with extensive cavities
reaching the proximal area, a positive cold thermal test, and
no pain to percussion. A periapical radiograph showed normal
periapical and straight roots (Figure 1). On examination, the
case diagnosis was asymptomatic irreversible pulpitis. The
treatment plan was a single-visit endodontic treatment and
an onlay indirect restoration. The treatment plan was given
with medical consideration of the diagnosis and the absence
of complicating factors in the tooth, and the patient requested
that treatment be done as soon as possible. The prognosis of
this case was good considering the indication of single-visit
endodontic treatment with an onlay indirect restoration.
Informed consent and treatment alternatives such as multi-
visit endodontics were given. The patient agreed to single-
visit endodontic treatment with minimally invasive indirect
restoration. The patient gave informed consent for the
treatment procedure and documentation, including clinical
photos and digital radiographic images in this case.

Single-visit endodontic treatment began with local
anesthesia and rubber dam placement. Carious tissue removal
and cavity rewalling were performed, and then pulp access
was opened with an endo access bur (Dentsply, Switzerland).
Root canal exploration and the establishment of the working
length with an electronic apex locator (Propex Pixi, Dentsply
Sirona, Switzerland) were confirmed by radiograph (Figure 2).

Root canal preparation began with glide path preparation
using a ProGlider (Dentsply Maillefer, Switzerland). The
single-length root canal preparation technique using Protaper
Next (Dentsply Maillefer, Switzerland) until file number
#X2. Irrigation using 5.25% NaOCI (Chloraxid, Cerkamed,
Poland), aquadest, 17% EDTA (Indodent EDTA, Onemed,
Indonesia) at each file change, then activation using an
ultrasonic device (Ultra-X, Eighteeth, China).

Trial gutta-percha using gutta-percha #X2 (Dentsply
Maillefer, Switzerland) was done and was confirmed by
radiograph (Figure 3). The single cone obturation technique
used gutta-percha and resin-based sealer (Adseal, Meta

Figure 1. Initial (A) clinical and (B) periapical radiograph.
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Figure 2. Establishing the working length.

Figure 3. Trial gutta-percha.

Figure 4. Root canal obturation.

Figure 5. Tooth preparation design.

Biomed, South Korea) and was confirmed by radiograph
(Figure 4). Next, RMGIC material was placed as a base,
and an interim restoration was placed (Caviton, GC, Japan).

On the second visit (three days later), a control was
performed and there were no complaints from the patient
after single-visit endodontic treatment and no pain on
percussion test. Cavity preparation was performed for indirect
onlay restorations using a minimally invasive approach.
'The preparation technique used was a morphology-driven
preparation technique. The remaining tooth structure on the
mesiobuccal and mesiolingual cusps was preserved. The core
build-up was performed on the distobuccal and distolingual
cusps, and then a cusp reduction preparation was performed
with a depth of 1.5 mm and maintained the morphological
shape of the mandibular first molar (Figure 5)."* Animpression
was taken using the double impression technique with
elastomer impression material, and laboratory instructions
were conducted. The interim restoration was placed (Light-
Cured Temporary Resin, Ezy Crown, Mediclus, Korea).

On the third visit (seven days later), zirconia onlay
indirect restorations were inserted using a resin cement
adhesive system (Figure 6). Occlusion and marginal integrity

Figure 6. Post-treatment (A) clinical and (B) periapical radiograph.

checks were performed. Upon follow-up after seven days,
the patient had no complaints, the restoration was still good,
no premature contact, no pain to bite test, and the patient
considered the treatment results satisfactory.

DISCUSSION

Single-visit endodontic treatment can reduce treatment
time and costs, minimize the risk of bacterial contamination,
and prevent pain between visits. In this case, single-visit
endodontic treatment was performed on an asymptomatic
irreversible pulpitis case. The vital teeth have a low incidence
of pain because bacterial invasion has not yet reached the root
canal. In this case, the tooth showed mature roots and straight
root canals, and the patient was still young, making it easier to
perform single-visit endodontic treatment. Mergoni showed
there is currently no evidence to suggest that single-visit
or multiple-visit endodontics treatment are more effective
than the other. There was moderate certainty evidence of
a higher proportion of patients reporting pain within one
week in single-visit endodontic treatment compared to
multiple-visit endodontic treatment. In this case, the patient
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did not experience any complaints of pain after a single-visit
endodontic treatment.'>*

'The success of single-visit endodontic treatment depends
on root canal preparation, disinfection, and root canal
obturation. The endodontic preparation technique used a
single-length preparation technique with a NiTi Protaper
Next rotary instrument (Dentsply Maillefer, Switzerland)
because it has higher flexibility, strength, and fatigue resistance,
can be used in root canals with small diameters, and a more
efficient file sequence that provides optimal root canal shape
results and good root canal cleanliness in a short time. '

Root canal disinfection using a 5.25% NaOCI solution
that acts as an antimicrobial and dissolves organic tissue
works effectively and efficiently in single-visit endodontic
treatment cases. Another irrigation material is an EDTA
solution to remove the smear layer and release the attached
biofilm. Root canal irrigation is performed with ultrasonic
passive activation, which aims to remove debris and smear
layers more effectively in the root canal. Studies have shown
that teeth with root canal irrigation activation have cleaner
root canals than those without.!-2

In the root canal obturation, a single cone technique is
used with the gutta-percha conforming to the last file with
a sealer adapted to the root canal wall. The advantage of this
technique is that it does not require gutta-percha accessories
and shortens the root canal obturation time.?!

Mandibular first molar with extensive cavity damage,
such as missing the marginal ridge and part of the cusp,
has a risk of fracture due to heavy masticatory load, so a
zirconia onlay indirect restoration was performed in this
case. The zirconia material was considered because it has
flexural strength and higher compressive strength, which
makes it withstand masticatory load and has good aesthetic
properties. In this case, the preparation principle uses a
minimally invasive approach, so removing a lot of tooth
structure is unnecessary. The morphology-driven preparation
technique improves durability by preserving the remaining
tooth structure, increasing bond strength and marginal
integrity with the remaining tooth structure, and improving
the restoration's aesthetics. With these properties, zirconia
onlay indirect restorations with a minimally invasive approach
provide adequate coronal sealing and good fracture resistance,
increasing the success rate of single-visit endodontic
treatment.'®?2* Single-visit endodontic treatment with
minimally invasive indirect restoration provides shorter
treatment time and satisfactory results for the patient. The
disadvantage of the treatment is the need for proper case
selection and patient cooperation to receive treatment because
the endodontic treatment will take 2-3 hours. The limitation
of this case report is that no further follow-up was carried out
to assess the durability of the restoration.

CONCLUSION

The management of asymptomatic irreversible pulpitis
with single-visit endodontic treatment and indirect restoration
with a minimally invasive approach in the mandibular first
molar provides the advantage of shortening endodontic
treatment. Minimally invasive indirect restoration provided
satisfactory results with no patient complaints after treatment
evaluation. Single-visit endodontic treatment and minimally
invasive indirect restoration can be performed according
to the case indication and consideration of the remaining
tooth structure.
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