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which, while having a high success rate, is not a predominantly conservative
approach. The follow-up evaluations were carried out in a time range that varied
from 2 to 30 days. It is important to highlight that the present case contributes to
the existing clinical evidence and provides a perspective on the effectiveness and
clinical implications of RPD as an ultra-conservative alternative in the
management of deep neck injuries.
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1. Introduction

Clinicians are often faced with a dilemma during the treatment of deep caries approaching the pulp
chamber: whether the dental pulp should be preserved to maintain vitality or completely removed to
avoid necrosis, infection and induction of apical periodontitis. ©. Concerns about the unreliability of
vital pulp therapy (TPV) procedures, which include direct pulp coating (DPR), partial pulpotomy
(PPR) and complete pulpotomy (CP), were mainly based on results derived from some follow-up
studies. Pulpectomy procedures have success rates close to 90% @. Conversely, this success
diminishes considerably for pulp coating and pulpotomy procedures. ®. In a retrospective study,
Barthel et al. ® reported success rates of 37% and 13%, respectively, for 5- and 10-year follow-ups of
direct pulp coating procedures. Also, Bjgrndal and Others © showed a success rate of 31.8% for direct
pulp coating and 34.5% for partial pulpotomy after 1 year. Although the shortcomings were evident in
those follow-up studies, the unsatisfactory results led to the view that TPV should only be performed
on teeth with open apices. ©, because the outcome of TPV performed on pulps exposed to caries of
permanent teeth is unpredictable ©,

Another view that emerges from the literature is that VPT is only successful in teeth with mechanical
or traumatic pulp exposure. 7®. The American Association of Endodontists (AAE) Glossary of
Endodontic Terms © It recommends the use of direct pulp coating only when pulp exposure occurs
mechanically (i.e., accidentally) or traumatically.

The diagnosis of irreversible pulpitis in permanent teeth is considered a contraindication for these
procedures. These dental organs are conventionally treated with a complete pulpectomy. ©29,
Contrary to this long-standing professional opinion, studies published before the 2000s (%1122 and
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more recent ones have reported satisfactory results when a pulpotomy has been performed on exposed
decayed pulps of vital teeth that presented signs and symptoms of irreversible pulpitis and even apical
periodontitis 1220, Even a systematic review and meta-analysis published in 2019 indicated that
TPV is a conservative treatment modality for irreversible pulpitis in permanent teeth. @3,

Similarly, it is known that cervical caries lesions that affect the pulp and require endodontic treatment
must be complemented with a post / crown due to the additional coronal access required to directly
enter the root canal system. What | can double, and even triple, the patient's expenses during the
rehabilitation of that dental organ.

2. Materials And Methods

A prospective observational study will be conducted with the aim of evaluating the effectiveness of
conservative treatment in deep carious lesions with pulp vitality. An adult patient presenting a deep
carious lesion with pulp vitality in a lower molar tooth will be sampled. The inclusion criteria will be
the symptoms of tooth sensitivity to cold and sweet stimuli, without pain on palpation or swelling in
the apical area of the affected tooth. The participant must be willing to follow the treatment and
follow up long-term.

Conservative treatment will be carried out on the deep carious lesion. This may include selective
removal of caries, followed by the application of direct pulp protection materials, such as calcium
hydroxide or glass ionomer cements, to protect pulp vitality and promote the formation of repairing
dentin. Appropriate restorative treatment for the carious lesion will be provided.

Clinical and radiographic evaluations will be performed at different follow-up points, which can range
from 6 months to 2 years. During these follow-up visits, tooth sensitivity, presence of pain or
discomfort, integrity of the restoration, and pulp vitality will be evaluated. In addition, radiographic
findings will be recorded to assess lesion progression and reparative dentin formation.

Variables to be evaluated will include clinical success of treatment, presence of pain or discomfort,
pulp vitality, formation of restorative dentin, and integrity of the restoration. Complications and
adverse events related to treatment will also be recorded. A descriptive statistical analysis will be
performed to summarize the results obtained. Treatment success rates will be calculated and
compared between different follow-up points using appropriate statistical tests.

The study will be conducted in accordance with established ethical principles and informed consent
will be obtained from the participant. The confidentiality of the data will be guaranteed and the
protocols for handling personal information will be followed.

The results of this study will provide relevant information on the effectiveness of conservative
treatment in deep carious lesions with pulp vitality. These findings may help clinicians make informed
decisions about the management of these injuries, avoiding invasive treatments such as endodontics in
cases where pulp vitality is maintained. In addition, it will contribute to the development of evidence-
based treatment guidelines to improve dental care and promote the preservation of natural dental
tissues.

In conclusion, this prospective observational study will provide scientific evidence on the
effectiveness of conservative treatment in deep carious lesions with pulp vitality. The results of this
study may have significant clinical implications by providing up-to-date information for the
management of these types of injuries and promoting a conservative approach for the benefit of
patients.

3. Results and Discussion

Case Report

A 40-year-old patient came to the dental clinic with a history of pain that was exacerbated by cold
drinks and sweets in the lower right region for several weeks. Clinical examination showed a deep
carious lesion at the cervical level in the first right lower molar. Thermal tests (Endo-Frost, Roeko,
Coltene, Germany) reflected pulp vitality. There was no pain on palpation or swelling in the apical
area of the dental organ in question. The clinical findings were confirmed with an intraoral periapical
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X-ray (Figure 1) showing a deep lesion that was directed towards apical invading the protective
periodontium.

Fig.1 Periapical X-ray showing the dental organ 4.6 with a deep carious lesion invading the cervical
gum

Source: Authors.

The periapical radiography also revealed the absence of alteration in the periapex and because the
patient is part of the health personnel and values prevention, it was decided to proceed with the
removal of caries and later to direct pulp protection with Biodentine.

Procedure

After clinical and radiographic examination, the tooth was anesthetized with 2% lidocacine with
adrenaline 1/200,000 (Scandonest Saint-Maur-des-Fosses Cedex, France), and subsequently isolated
with a custom retractor clip for the Brinker B5 case (Hygienic, Colténe Whaledent, Langenau,
Germany) and dental dam. Next, the tooth surface was disinfected with gauze soaked in 5% sodium
hypochlorite (NaOCI) prior to caries removal. The cavity was prepared with a high-speed sterile bur
with water coolant, caries was removed with a large low-speed round bur, and the cavity was rinsed
with 2.5% NaOCl.

The exposed pulp tissue was additionally disinfected with 2.5% NaOCI for 2 minutes, and controlled
that there was no hemorrhage (Figure 2).
Fig.2 Periapical X-ray showing the dental organ 4.6 during disinfection with 2.5% NaOCI for 2
minutes

Source: Authors.

Subsequently, Biodentine was mixed according to the manufacturer's instructions and placed in a
3mm layer above the pulp tissue using an amalgam carrier and gently packaged using a condenser.

After 12 minutes of waiting for the initial setting, a layer of resin-modified glass ionomer coating
(Vitrebond; 3M ESPE, St Paul, MN) was applied and finally filled with a temporary sealing material
(obture) for the final restoration after 3 months @ (Figure 3).
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Fig.3 post-treatment photograph showing the correct retraction of the gum that will later facilitate the
definitive restoration

¥

Source: Authors.

Tracking

Two days after the coating, the patient was contacted by phone to record the intensity of the pain.
After one month the tooth was clinically examined for any signs or symptoms of pathology, including
experience of pain, discomfort, soft tissue, inflammation, sinus tract, depth of probing bag, integrity
of coronal restoration, coronal discoloration through visual perception of the colour of the treated
tooth compared to adjacent teeth and mobility.

When was the treatment considered successful?

When there was no history of spontaneous pain or discomfort, except for the first few days after
treatment, and the tooth was functional, no pain or discomfort when chewing or eating without
sensitivity to percussion or palpation, normal grade | mobility and normal soft tissues around the
tooth, without inflammation or sinus tract. It was successful radiographically when there was no
intraradicular pathology, internal resorption or external root resorption.

Exposure of dental pulp due to various causes, such as caries, trauma or iatrogenic procedures, is a
common phenomenon in dental practice. However, uncertainties remain about the durability and
efficacy of pulp therapy in these cases. In addition, concerns arise as to whether definitive endodontic
intervention may be necessary in the future, emphasizing the importance of carefully considering the
circumstances in which these treatments are applied.

In addition, pulp exposure can pose clinical challenges, as a crucial decision must be made as to
whether to maintain pulp vitality or perform a more invasive treatment that ensures complete pulp
removal. This decision is based on the evaluation of various factors, such as the magnitude of pulp
exposure, the presence of symptoms or signs of inflammation, the overall health of the tooth, and the
patient's preferences.

In the field of conservative dentistry, vital pulp therapy has been put into practice, which includes
techniques such as direct pulp coating and partial pulpotomy. These procedures seek to preserve pulp
vitality and promote the formation of repairing dentin to protect the exposed pulp. However, there are
concerns about the longevity and long-term effectiveness of these conservative approaches.

The need for definitive endodontic intervention in the future is also a matter of debate. Some
clinicians consider that vital pulp therapy may be insufficient in certain cases and that performing a
complete endodontic treatment could be the most appropriate option to ensure the long-term health
and function of the tooth. This decision depends on the individual evaluation of each case, taking into
account factors such as the extent of the pulp lesion, the presence of infection or periapical lesions,
and the expectations and needs of the patient.

On the other hand, pulp inflammation, infection and the development of periapical lesions subsequent
to RPD may not always be detected, possibly affecting the results of root canal treatment if necessary
later. Instead, endodontic treatment is considered the most reliable and successful alternative. 1422,
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A relevant aspect that needs to be taken into account is the sequence of subsequent events. A study
published in 2014 suggested that, despite requiring several controls, teeth with RPD were preserved
for an equally long period of time compared to teeth that had received definitive endodontic treatment
immediately. ®. It mentions that, although there was great uncertainty about which treatment was
more effective, RPD was less expensive, which could have a considerable economic impact given the
prevalence of deep caries lesions %29, and the frequency of pulp exposures that can be treated
conservatively 724,

This case has several limitations. The age of the patient as well as the amount of dental tissue lost
before the RPD can greatly influence long-term outcomes. In addition, other complications (e.g. risk
of caries or lack of patient cooperation) were not analysed ®®. However, it is possible that this bias
does not affect this outcome but simply increases the level of uncertainty, which in any case requires
continuous follow-up for at least two years following treatment %25,

4. Conclusion

Based on the results obtained after one month of treatment, it can be affirmed that Direct Pulp Coating
(CPR) procedures are an adequate option for the management of pulp exposures that occur during the
removal of caries in teeth with initially sensitive and symptomatic pulps. CPR proves to be especially
beneficial in young patients, in back teeth, and in caries lesions affecting the occlusal surface.
However, it is important to note that its efficacy and cost may vary depending on the age of the
patient, the location of the tooth and the type of pulp exposure.

In older patients, anterior teeth and in cases of proximal pulp exposures, endodontic treatment could
be considered a more effective and cost-effective alternative. The selection of the therapeutic
approach should be based on a thorough evaluation of each case, taking into account factors such as
pulp viability, extent of injury, functional and aesthetic needs of the patient, and economic
considerations.

Importantly, the long-term cost-effectiveness of initial therapies is influenced by the likelihood and
type of follow-up treatments required. Regular monitoring and ongoing care are critical to assess
treatment success and determine the need for additional interventions. In addition, it is essential to
consider the patient's quality of life, potential side effects, and potential complications associated with
each therapeutic option.

In conclusion, CPR procedures are an appropriate option for the treatment of pulp exposures during
caries removal in teeth with initially sensitive and symptomatic pulps. However, the selection of the
therapeutic approach should be individualized and consider aspects such as the age of the patient, the
location of the tooth and the type of pulp exposure. Careful monitoring and ongoing evaluation are
essential to ensure the long-term efficacy and cost-effectiveness of initial therapies.
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