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Abstract

Introduction: The partial removal of dental caries aiming to maintain the integrity of the pulp
has been considered the therapy of choice in the treatment of deep carious lesions, as long
as certain principles of diagnosis are respected. Dentists are always looking for techniques
to remove the decayed tissue with biosafety, what provides more comfort to the patient
especially when it comes to children. Photodynamic therapy (PDT) is an antimicrobial
treatment. PapacarieMblue is a modification of the regular Papacarie, with a photosensitizer
added to it.

Case Report: PapacdrieMblue was used in a patient who had deep carious lesions in a
primary molar. After 5 minutes of application, the soft and infected tissues were removed
from the side walls of the cavity and, after, PDT was held in the pulp wall with red laser (660
nm), energy of 30 J, output power of 100 mW and 5 minutes of exposure time. This caused
a reduction in the amount of dental tissue removed, what favored the prognosis of the dental
element. After a period of 3 months, a control of the case was done and we discovered that
the tooth that received the PDT was not painful and the x-ray showed an absence of lesions
in the furcation.

Conclusion: PDT with PapacarieMblue has been effective in the removal of a deep carious

Introduction

Dental caries remain highly prevalent throughout the
world. The development of carious lesions results from
a dynamic process involving acid produced by cariogen-
ic bacteria, leading to the loss of minerals in the affected
tooth.'

The principle of minimal intervention, along with the
knowledge regarding the development of carious lesions,
has led to transformations in the paradigm of restorative
dental treatment, with the maximal preservation of sound
dental tissue, capable of remineralization.>®> The current
concern is to maintain pulp integrity through the partial
removal of carious tissue, which has become the treatment
of choice for deep lesions, as long as basic principles are
respected.’”

Papacarie™ is a gel composed of papain and chloramine,*®’
the latter of which has disinfecting properties.® Papain is
an enzyme that is similar to human pepsin. It has bacteri-
cidal and bacteriostatic actions and serves as a debriding,
anti-inflammatory agent that acts on carious tissue while
causing no harm to sound dental tissue, thereby accelerat-
ing the healing process.®!°

Photodynamic therapy (PDT) has been studied for the
treatment of dental caries."" This method involves the use
of a photosensitizer that is activated by light at a specific

lesion that had a risk of pulp exposure.
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wavelength. There are different classes of chemical com-
pounds that are used as photosensitizers, such as pheno-
thiazines, phthalocyanines and porphyrins.'>'* In the pres-
ence of oxygen, the transfer of energy from the activated
photosensitizer results in the formation of a kind of toxic
oxygen species known as singlet oxygen and reactive oxy-
gen species. These highly reactive chemical species cause
harm to proteins, lipids, nucleic acid and other cell com-
ponents in microorganisms.'>'® Photosensitizers have a
pronounced cationic charge and bond quickly to bacterial
cells. Thus, a photosensitizer presents a high degree of se-
lectivity for killing microorganisms instead of host cells."”
Considering the properties of Papacarie and PDT, they
have been combined as a treatment option that respects the
principle of minimal intervention.

PapacarieMBlue is a modification of the regular Papacarie,
with a photosensitizer added to it. The importance of this
combination is the use of PapacarieMBlue on the lateral
walls of a decayed tooth for the removal of the infected,
irreversibly denatured dentin tissue, which is not capable
of remineralization and affects the mechanical strength of
the tooth, and PDT on the pulp wall to disinfect the affect-
ed region without the need for any invasive intervention.
The clinical case described here demonstrates the step-
by-step administration of PapacarieMBlue combined with
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PDT for the treatment of a deep carious lesion in dentin of
a primary tooth, as an example of a promising therapeutic
option that does not damage the pulp.

Case Report

The patient underwent a previous selection, in which the
oral health condition was initially assessed, a clinical ex-
amination was performed to detect carious lesions, x-rays
were taken to analyze the depth of the lesion, risk of pulp
involvement, and the furcation region. (Figure 1A and 1B).
The research adopted regulations to studies in humans, ac-
cording to Resolution 496/2012 of the CNS, with the ap-
proval of the Ethics Committee of the University Nove de
Julho with the number 391.563.

We selected one patient (male, 6 years old) to participate
in the study and the informed consent form was presented
to his legal guardian. The possible discomforts, risks, and
benefits of this technique were explained to him before he
signed the form. The selected tooth had a deep carious le-
sion, but without pulp involvement, and absence of symp-
toms.

A relative isolation was made (lip retractor, cotton roller
and saliva sucking), followed by the application of Pa-
pacarieMBlue, which had an activation time of 5 minutes
(Figure 1C). Then, the curettage of the carious lesions from
the sidewall was done to remove the contaminated dentin,
which had a soft aspect. After, PDT was performed in the
pulp wall with red laser (660 nm) and active semiconduc-
tor (InGaA1P; Twin Flex Evolution®, MMOptics). The laser
parameters were chosen to maintain total radiance energy
of 30 ] and with an output power of 100 mW. PapacarieM-
blue was used as the photosensitizer. The irradiation of the
dental tissue for 5 minutes (single point) was performed
with the use of safety glasses for the operator, assistant and
the child.

We made a clinical evaluation through the inspection of
the remaining dentin texture with a rounded tip explorer,
cleaned the cavity with a cotton pellet and water and then
with 2% chlorhexidine gluconate and restored the tooth
with a conventional glass ionomer (Maxxion-FGM).

After a period of three months, a control of this case was
carried out, when it was found that the tooth in which the

Figure 1. A) Initial Photo of Carious Lesion. B) Initial X-Ray. C)
Application of PapacdrieMBlue. D) Control of the Case After 3
Months.

PDT was performed presented a small tear in the glass ion-
omer (Maxxion-FGM), but there were no symptoms in this
period, and absence of fistula.

The final x-ray showed no progression of carious lesions,
and it was possible to detect that the furcation region re-
mained whole, with the absence of any lesion (Figure 1D),
indicating that PDT was effective. PapacarieMBlue pro-
moted a proper removal of the infected dentin, as it was
possible to avoid pulp exposure by preserving more dental
structure.

Discussion

Infected or uninfected tissues which are capable of remin-
eralization and more internal or affected reversibly dena-
tured dentin should be preserved. The partial removal of
carious tissue is performed, leaving a layer of affected den-
tin in the deepest portion of the cavity.>'*'® A number of
important aspects are involved in the indication of the pro-
cedures described here, such as the defense mechanism of
the dentin-pulp complex in relation to carious tissues, the
initial diagnosis, the differentiation of the types of dentin
that compose the carious lesion and the materials indicated
for the restorative process.?’*

The use of a photosensitiser with Papacdrie potentiates the
chemical and mechanical removal of carious tissue, reduc-
es the amount of pathogenic bacteria and prevents the pro-
gression of caries, thereby preserving a maximal amount of
sound dental tissue.

PDT has advantages such as: promoting a selective cell de-
struction; if it is necessary, the procedure can be repeated
several times, since there is no cumulative toxicity; and the
bacteria are eradicated of caries lesions, making the treat-
ment more efficient.”*

The photosensitizing action depends on the dye that is
used, its concentration, fluency laser power intensity,
contact time and the bacterial species involved.”* Pa-
pacarieMBlue has a maximum absorption in the 660 nm
region (phototherapeutic window for PDT).»*

PDT is a relevant and reverse alternative therapy for den-
tal treatment including the treatment of dental cavities,
particularly due to its antimicrobial activity, low cost, easy
employment and good effectiveness. It is considered a con-
servative method, possibly able to eliminate the bacteria in
the dentin.® A study, which aimed to evaluate the antimi-
crobial effect of PDT with methylene blue and a halogen
light source in carious lesions in vivo, concluded that this
is a promising technique for eliminating bacteria in dental
caries.” A recent study, which used curcumin as a pho-
tosensitizing agent irradiated with a LED (L) in the blue
wavelength as a light source, showed that PDT should be
encouraged due to optimal results against cariogenic bac-
teria aiming to prevent or treat dental caries.* Another
recent study, which also used curcumin associated with
a blue light, concluded that the therapy could efficiently
inactivate planktonic cultures of Streptococcus mutans.”
Hakimiha et al compared two different photosensitizers
and light sources and came to the conclusion that Strep-
tococcus mutans colonies were susceptible to either 662
nm laser or LED light in the presence of Radachlorin and
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Toluidine blue, respectively.”® The main difference be-
tween these studies and the case presented in this study
is the fact that, by using PapacarieMblue, we were able to
remove the infected, soft tissue and disinfect the affected
tissue through PDT with the same product, at the same
time, combining the two treatments in order to improve
the prognosis of the dental element in question.

Conclusion

This study concludes that PDT with low power laser using
PapacarieMblue was effective in removing deep carious le-
sions, preventing the risk of pulpal exposure, and promot-
ing microbial reduction.
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