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RESUMO

O presente estudo comparou o0s resultados obtidos na prevencdo e
tratamento da mucosite bucal resultante da quimioterapia, a partir do uso do laser
diodo (meio ativo: InGaAIP) em dois protocolos distintos: protocolos terapéutico e
profilatico-terapéutico. Além disso, foi avaliada a alteragdo do quadro de dor antes e
apos a laserterapia nos diferentes graus de mucosite. Pacientes (n=14) submetidos
ao tratamento quimioterdpico no Hospital S&o Lucas da Pontificia Universidade
Catélica do Rio Grande do Sul (HSL/PUCRS) com auséncia prévia de mucosite,
foram distribuidos nos grupos terapéutico (grupo 1) e profilatico-terapéutico (grupo
2). A ocorréncia da mucosite foi avaliada em ambos os grupos e classificada
segundo os critérios da Organizacdo Mundial da Saude (OMS). A partir da aplicacao
do laser de baixa intensidade no tratamento da mucosite, comparou-se a intensidade
da dor pré e pOs-laserterapia através da escala visual analdgica (EVA). Verificou-se
que o grupo 2 apresentou menor grau de mucosite (p=0,004) e menor tempo de
remissdo (p=0,042) em comparacdo ao grupo 1. A intensidade da dor pos
laserterapia foi significativamente menor que a pré, nas nomucosites graus Il
(p=0,002) e grau lll (p=0,005). Mediante os resultados obtidos constatou-se que o
uso do laser de baixa intensidade sob o protocolo profilatico-terapéutico, quando
comparado ao protocolo terapéutico, resulta em menor tempo de cicatrizacdo e

maior controle da gravidade da mucosite bucal resultante da quimioterapia.

PALAVRAS-CHAVE

Mucosite, Laser, Quimioterapia, Cancer.
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1. ANTECEDENTES E JUSTIFICATIVAS

A quimioterapia antineoplasica € um método que utiliza varios compostos
guimicos para o tratamento de neoplasias malignas. Pode ser usada isoladamente
ou associada a outros tratamentos como a radioterapia e cirurgia para tentativa de
cura dos pacientes portadores de cancer”.

A incidéncia de mucosite bucal, em pacientes submetidos a quimioterapia
em altas doses, é de aproximadamente 36% a 100% dos casos?>.

A alta sensibilidade da mucosa bucal aos efeitos toxicos dos
quimioterapicos ocorre devido ao seu alto grau de maturacao epitelial e renovacao
celular*®. A incidéncia e severidade das complicacées bucais dependem do grau de
estomatoxicidade do quimioterapico e do comprometimento mielossupressivo do
paciente””.

O termo mucosite oral é definido como uma inflamacédo ou ulceracédo da
mucosa bucal como resultado de agentes quimioterapicos e/ou radiacbes
ionizantes'®!. Tal alteracdo inicialmente assume aspecto eritematoso evoluindo
para ulceracfes, que devido ao rompimento da integridade epitelial servem como
porta de entrada para infeccdes bacterianas, fingicas e virais****. As lesées afetam
a mucosa bucal ndo queratinizada e localizam-se com freqiéncia nos seguintes
sitios: palato mole, mucosa jugal, borda lateral e os dois ter¢cos anteriores da lingua,
pilar tonsilar, labios e soalho bucal®®®. A mucosite é classificada
fisiopatologicamente em quatro fases: inflamatéria ou vascular, epitelial, ulcerativa e
de reparo®®. Clinicamente é classificada de acordo com os critérios da Organizacao
Mundial da Saude em: mucosa normal (Grau 0), eritema (Grau 1), eritema e Ulcera
com possibilidade de ingestdo de alimentos solidos (Grau 2), ulceragdo e dieta
exclusivamente liquida (Grau 3) e ulceracdo com impossibilidade de alimentacao via
oral (Grau 4)*’.

No estagio em que a mucosite assume aspecto de Ulcera, o paciente
apresenta sintomatologia dolorosa exacerbada, ocasionando dificuldade de
alimentacéo e restricdo dos movimentos funcionais da boca'®. A mucosite bucal

grave pode exigir interrupcéo total ou completa da radioterapia e/ou quimioterapia
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antes do regime planejado ser completado, aumentando o risco de proliferacdo das
células tumorais e dificultando o controle do cancer®'®!®. Além disso, contribui para
a ocorréncia de perda de peso, depressao, diminuicdo da qualidade de vida do
paciente e aumento dos custos com a manutencéo da saude**3*°,

A palavra laser é a abreviacdo em inglés do seu proprio significado, (Light
Amplification by Stimulated Emission of Radiation) que significa amplificacdo da luz
por emissdo estimulada de radiacdo®. Os efeitos terapéuticos do laser de baixa
poténcia sdo: acdo analgésica, antiinflamatéria e reparadora tecidual'®??2. A partir
da aplicacdo do laser de baixa intensidade no tratamento da mucosite induzida por

5-fluorouracil em hamsters, Lopes et al*®

constataram que, a laserterapia atua na
reducdo da gravidade da mucosite, através da diminuicdo da resposta inflamatéria
pela inibicdo da COX-2.

Com o objetivo de avaliar a ocorréncia de aceleragdo no processo de
cicatrizacdo tecidual através da aplicacao do laser de baixa intensidade, Pugliese et
al** verificaram que a laserterapia induz bioestimulacdo das fibras colagenas e
elasticas.

Estudos prévios®'%?%337

relatam que o laser de baixa intensidade
promove acdo analgésica, antiinflamatéria e reparadora tecidual. Porém, estes
autores consideram a necessidade de novas pesquisas para reforcar tais evidéncias
e estabelecer protocolos cada vez mais eficientes.

Partindo de um trabalho (Anexo A) que tenha por objetivo avaliar o efeito
do laser de baixa intensidade no tratamento da mucosite bucal resultante da
quimioterapia, o presente estudo visa comparar o uso do laser diodo (meio ativo:
INnGaAIP) em dois protocolos distintos: terapéutico e profilatico-terapéutico. Além
disso, mediante a comparacao da intensidade da dor antes e imediatamente apoés a
aplicacado do laser nos diferentes graus de mucosite, busca-se avaliar os efeitos

analgésicos da laserterapia.
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ABSTRACT

OBJECTIVES: This study compared the results obtained in the prevention and treatment of
chemotherapy-induced oral mucositis using InGaAlIP diode laser in two different protocols:
therapeutic and prophylactic/therapeutic treatment. In addition, we evaluated changes in the
clinical picture of pain before and after laser therapy in different degrees of mucositis.
METHODS: Patients (n=14) treated with chemotherapy at Hospital S&o Lucas of Pontificia
Universidade Catdlica do Rio Grande do Sul, Brazil, with no previous mucositis, were
randomized into a therapeutic group (group 1) and a prophylactic/therapeutic group (group 2).
The occurrence of mucositis was evaluated in both groups and classified according to World
Health Organization (WHO) criteria. After low level laser application in the treatment of
mucositis, we compared pain intensity before and after laser therapy using the visual analog
scale (VAS).

RESULTS: Group 2 showed a lower degree of mucositis (p=0.004) and shorter time to
remission (p=0.042) when compared to group 1. Pain intensity after laser therapy was
significantly lower than before laser therapy in grade 2 (p=0.002) and grade 3 (p=0.005)
mucositis.

CONCLUSION: The use of low level laser irradiation in the prophylactic/therapeutic
protocol, when compared to the therapeutic protocol, results in shorter healing time and

greater control over the severity of chemotherapy-induced oral mucositis.

KEYWORDS: Mucositis, Lasers, Chemotherapy, Cancer.
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INTRODUCTION

Since oral tissues are highly sensitive to the toxic effects of chemotherapeutic
agents, mucositis is considered one of the most common complications resulting from
antineoplastic therapy.* The incidence of oral mucositis in patients undergoing high-dose
chemotherapy is approximately 36 to 100% of cases.>® The main chemotherapeutic agents
associated with the occurrence of mucositis are methotrexate, etoposide, 5-fluorouracil, and
cisplatin.*” Clinically, oral mucositis has an initial erythematous phase, accompanied by a
burning sensation and discomfort. These clinical manifestations occur due to vascular
alterations, with increased vascular permeability and congestion associated with decreased
epithelial thickness.® The ulcerative phase of mucositis results in extremely painful lesions,
causing patients to restrict their oral intake. Thus, the nutritional status of the patient may be
affected, requiring the use of nasogastric feeding tubes to maintain adequate nutrition and
hospitalization due to impaired general condition.?® In addition to a decrease in the quality of
life of patients and an increase in healthcare costs, mucositis may also lead to complete
interruption of radiotherapy and/or chemotherapy, resulting in increased risk of tumor cell
proliferation and jeopardizing cancer control.>*3

The therapeutic effects of low level laser irradiation include analgesic and anti-
inflammatory action (A=630-650 nm, A=780-900 nm) and tissue repair (A=632.8 nm, A=780-
805 nm).*** Taking into account such effects, laser therapy has been considered an
important alternative in the prevention and treatment of oral mucositis.'**°

Based on the criteria established by the World Health Organization (WHO)?*? to
determine the degree of mucositis and the use of the visual analog scale (VAS)?? to
evaluate pain intensity, Arun Maiya et al.? verified that patients undergoing laser therapy

(A=632.8 nm, 10 mW, 1.8 J/cm?) for the treatment of mucositis showed lower pain intensity

(p< 0.001) and lower degree of mucositis (p< 0.001) when compared to controls. In a study
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on low level laser irradiation (A=685 nm, 35 mW, 72 J/lcm?) in the prevention and treatment

24
l.

of oral mucositis, Abramoff et al.”" evaluated 13 patients (mean age of 14.6 years) and

verified that 73% of them did not develop mucositis in the prophylactic group and, in the

placebo group, only 27% developed mucositis (p=0.03). Kuhn et al.,*

comparing a
therapeutic group (n = 9) with a sham-placebo group (n=12), demonstrated that laser therapy
(A=830 nm, 100 mW, 4 J/cm?) promotes a reduction in the healing time of chemotherapy-
induced oral mucositis. The mean duration of mucositis was 5.8+2 days in the therapeutic
group and 8.9+2.4 days in the sham-placebo group (p=0.004). In that study, the median
degree of mucositis at diagnosis was 3.1 (2;4) in the therapeutic group and 3.4 (2;4) in the
sham-placebo group.

Several studies have reported the use of low level laser therapy in the treatment of
oral mucositis. However, due to variability in the treatment protocols used and studies with a
limited number of patients, Arun Maiya et al.,*> Bensadoun,™ Cruz et al.,'® Kuhn et al.,*°
Abramoff et al.,** Genot and Klastersky® and Schubert et al.?® underscore the importance of
further studies to complement the existing findings in order to optimize the results concerning
the benefits of laser therapy.

In view of the foregoing, the present study evaluated the effects of InGaAIP diode

laser in the prevention and treatment of chemotherapy-induced oral mucositis, comparing

pain intensity before and after laser therapy in different degrees of mucositis.

METHODS

Sample characteristics

Sixteen patients treated with chemotherapy at Hospital S&o Lucas of Pontificia

Universidade Catolica do Rio Grande do Sul (HSL/PUCRS), Brazil, during a 14-month


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fernandes%20D%22%5BAuthor%5D&amp;itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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period, were selected for this study. The study protocol was approved by the Research Ethics
Committee of PUCRS, and all participants gave written informed consent (Annexed B).

Only patients who did not show mucositis or any symptoms of oral pain at the
first appointment were selected. All patients were followed up by HSL/PUCRS nutrition
support team and underwent periodic medical evaluation of systemic conditions. In cases of
fungal, bacterial or viral infections, the therapeutic regimen adopted followed the
recommendations of HSL/PUCRS oral medicine team for each case. According to the criteria
established by Arun Maiya et al.? and Abramoff et al.,?* patients with presence of severe oral
infections, systemic complications or oral cancer were excluded from the study.

Out of the 16 patients selected, two were excluded during the study: one patient
developed diabetes during chemotherapy, and the other patient missed one follow-up
appointment. Of the 14 patients who remained in the study, 8 men and 6 women, mean age of
63.43 years (21-79 years), 11 had intestinal cancer, 1 had Hodgkin’s lymphoma, 1 had
lymphoepithelioma of the nasopharynx, and 1 had hypopharyngeal cancer (Table 1). These
patients were randomly assigned to one of two groups: therapeutic protocol (group 1) and
prophylactic/therapeutic protocol (group 2).

At the first appointment, after completing the medical history form (Appendix A),
all patients were instructed to carry out oral hygiene using an extra-soft toothbrush, gentle
toothpaste, flossing, and 0.12% chlorhexidine gluconate oral rinse according to the norms
established in the HSL/PUCRS standardized dental protocol for patients with cancer

(Appendix B).

Laser therapy protocol
The InGaAIP Photon Lase 11l diode laser (DMC Equipamentos Ltda., S&o Carlos,

SP, Brazil) (Appendix C and D) was used at 660 nm, 100 mW power, continuous mode, 0.7 J



19

per point, and fluency of approximately 25 J/cm?. The protocols for laser application and
biosecurity followed the manufacturer’s recommendations. Laser therapy was performed with
the optical beam perpendicular to the tissue, and time corresponding to each point was 7

seconds (Appendix E).

Therapeutic group
The laser therapy protocol was initiated only at the appointment in which the
presence of oral mucositis was diagnosed. Laser applications were performed directly to

mucositis every 48 hours until complete clinical remission of the lesion was achieved.

Prophylactic/therapeutic group

The laser therapy protocol was performed for 5 consecutive days from start of
chemotherapy regimen. Laser applications were performed on the normal mucosa to the
following oral cavity sites: right and left buccal mucosa (four points on each side), inner
portion of the mucosa of the upper and lower lip (two points in each quadrant), floor of the
mouth (two points on each side), lateral surface of tongue (three points on each side), anterior
tongue (one point), soft palate (one point on each side), and labial commissure (one point on
each side) (Appendix F).

In cases of occurrence of mucositis subsequent to prophylactic treatment, the laser

application protocol followed the same criteria established for the therapeutic group.

Method of evaluation
All patients underwent oral clinical examination every 48 hours (Appendix G) to
evaluate occurrence of mucositis, and its corresponding grade (Table 2), and presence of pain.

Pain intensity was assessed before and immediately after laser therapy using VAS.?2%
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RESULTS

Degree of mucositis

Of the nine (100%) patients evaluated in the therapeutic group, one (11.11%) had
grade 4 mucositis, six (66.67%) had grade 3 mucositis, and two (22.22%) had grade 2
mucositis. Of the five (100%) patients evaluated in the prophylactic/therapeutic group, three
(60%) did not develop mucositis and two (40%) had grade 2 mucositis (Table 1).

Regarding severity of mucositis, the therapeutic group showed a higher degree of
mucositis than the prophylactic/therapeutic group (nonparametric Mann-Whitney test,

p=0.004) (Table 3).

Time to remission of mucositis
Therapeutic group

The therapeutic application of laser resulted in remission from grade 4 to grade 3
mucositis after two days, and from grade 4 to grade 2 mucositis after four days. Among cases
of grade 3 mucositis, five patients showed remission to grade 2 mucositis after one session of
laser therapy. In two cases of grade 3 mucositis, complete remission was achieved six days
after the first therapeutic laser application (Figures 1 and 2). In two other cases, complete
remission of grade 3 mucositis occurred after four sessions of laser therapy. In the remaining
cases of grade 3 mucositis, complete remission was achieved after five sessions,
corresponding to a 10-day period. In one case of grade 2 mucositis, complete healing was
observed after one session of laser therapy, totaling two days after start of therapeutic
protocol. In the other case, complete remission of grade 2 mucositis was achieved after four

sessions of laser therapy, corresponding to an 8-day period after start of therapeutic protocol.
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Prophylactic/therapeutic group

The two cases of mucositis observed in the prophylactic/therapeutic group
corresponded to grade 2. In one case, there was complete healing after 48 hours of direct laser
application to mucositis. In the other case, complete remission of grade 2 mucositis was
achieved after four sessions of laser therapy, corresponding to an 8-day period after start of
treatment.

Time to remission of mucositis in patients in the prophylactic/therapeutic group
was significantly lower than that in the therapeutic group (Mann-Whitney test, p=0.042)

(Table 4).

Pain intensity before and after laser therapy

When comparing mean VAS pain scores before and immediately after laser
therapy for the different degrees of mucositis, we observed, immediately after laser
application, a reduction of 45% in pain intensity in grade 4 mucositis, 40.25% in grade 3
mucositis, and 66.18% in grade 2 mucositis. All cases of grade 1 mucositis showed no pain
prior to laser therapy.

When comparing the medians of pain intensity before and after laser therapy in
different degrees of mucositis, we observed in 50% of cases of grade 3 mucositis a 48.89%
reduction in pain intensity after direct laser application to the wound. In 50% of cases of grade
2 mucositis, reduction in pain intensity after laser therapy was 100%.

In all cases of mucositis in which the patient reported pain, pain intensity after
laser therapy was lower than before laser therapy. Comparing pain before and immediately
after laser therapy in different degrees of mucositis, a statistically significant difference was

observed in grade 2 (p=0.002) and grade 3 (p=0.005) mucositis (Table 5).
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DISCUSSION

In the present study, patient selection was limited to patients undergoing
chemotherapy protocols involving methotrexate, 5-fluorouracil, etoposide, and cisplatin,
because the literature®” indicates these drugs as the main chemotherapeutic agents associated
with the occurrence of oral mucositis.

Several authors®®** have reported that, in the ulcerative phase of mucositis, pain
hinders feeding and may result in the need for nasogastric feeding tubes to maintain adequate
nutrition and hospitalization due to the impaired general condition of the patient. In this study,
due to the development of grade 4 mucositis, one of the patients in the therapeutic protocol
required the use of a nasogastric feeding tube and hospitalization. Nevertheless, after one
session of laser therapy, mucositis decreased from grade 4 to grade 3 in a 48-hour interval.
This factor enabled the patient to start intake of liquid diet. After the second session of direct
application of low level laser irradiation to oral mucositis, there was a decrease from grade 3
to grade 2 mucositis after 48 hours. This allowed intake of solid diet and improved the
patient’s general condition. Hospital discharge of this patient occurred over a period of
approximately less than half of the hospitalization time currently required for treatment of
patients with mucositis at HSL/PUCRS. This is because laser therapy is not currently
available to cancer patients in the hospital service routine.

Kuhn et al.*® compared the results between a sham-placebo group and a
therapeutic group and verified that mean duration of mucositis was 5.8+2 days in the
therapeutic group and 8.9+2.4 days in the sham-placebo group (p=0.004). Based on these
results, they concluded that laser therapy promotes a reduction in the healing time of
chemotherapy-induced oral mucositis. In addition, other studies have reported data that

support the use of laser irradiation in the treatment of mucositis.!”?*% In the present study, we



decided not to compare our results with a sham-placebo group taking into consideration the

suffering of patients during the manifestation of mucositis.
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The results obtained by Abramoff et al.”" and Schubert et al.”” indicated a
reduction in the occurrence of mucositis in patients undergoing the prophylactic laser therapy
protocol, when compared to a placebo group. Considering the studies by Kuhn et al.,*
Abramoff et al.* and Schubert et al.,* we identified a need to compare the results of the
prophylactic protocol with those of a therapeutic protocol. Previous studies considered as
patients of the prophylactic group all those who underwent laser therapy treatment prior to the
occurrence of mucositis lesions and as patients of the therapeutic group all those with clinical
manifestation of mucositis at the first appointment.?*° In the present study, we selected
patients without oral mucositis for both the prophylactic/therapeutic and therapeutic groups.
Such approach enabled us to introduce new parameters for evaluation of the severity and time
to remission of mucositis, since we compared the results of patients undergoing a
prophylactic/therapeutic protocol with those of patients undergoing only a therapeutic
protocol.

Since comparing protocols with different energy doses was not the main objective
of this study, we used the same fluency in both the therapeutic and prophylactic/therapeutic
protocols. Satisfactory results were found with laser therapy in the control of mucositis in
studies using fluencies of 4 to 72 J/cm®.**?*?" In the present study, we used fluency of 25
Jlcm?, as indicated by the manufacturer.

Of the nine patients evaluated in the therapeutic group, six had grade 3 mucositis.
Although this outcome represents a less satisfactory condition than that found in the
prophylactic/therapeutic group, it is worth noting that, 48 hours after start of therapeutic

protocol, five patients could tolerate intake of solid foods. Of these five patients, two achieved

complete remission six days after start of therapeutic protocol, and other two patients, after
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ten days. This period is similar to that obtained by Kuhn et al.,*® who reported a total of 5.8+2
days as the mean duration of mucositis in the therapeutic group.

Of the five patients undergoing the prophylactic/therapeutic protocol, three did not
develop mucositis and two had grade 2 mucositis. None of the patients required
hospitalization due to the presence of mucositis. Considering WHO criteria,? all patients
undergoing the prophylactic/therapeutic protocol were able to eat solid food from the
beginning to the end of the chemotherapy cycle. Thus, we identified that, in the
prophylactic/therapeutic group, we could have better control of the patient’s nutritional status,
offer a better quality of life, and reduce hospital costs, in comparison with the therapeutic
group.

Based on the results obtained in this study, we verified that the
prophylactic/therapeutic protocol resulted in lower grade mucositis (p=0.004) and shorter
healing time (p=0.042), when compared to the therapeutic protocol. This result is likely to be

141528 of |aser irradiation

related to the fact that anti-inflammatory and tissue repair effects
might have acted simultaneously with the period corresponding to the administration of
chemotherapeutic agents.

For the purpose of verifying the effect of 810-nm irradiation on bacterial

.? performed an in vitro study and found that the 20 J/cm? laser

proliferation, Nussbaum et a
irradiation promoted growth inhibition of Pseudomonas aeruginosa cultures (p=0.04). In
addition, other studies have investigated the control of bacterial and fungal infection using
laser therapy.”®**3! Based on these data, we may consider that the protocols used in the
present study played a role in the control of secondary infections and, thereby, enhanced the
healing process of ulcers resulting from grade 2, 3 and 4 mucositis.

Several studies have reported the analgesic effect of low level laser

therapy.>*>*"?® When comparing pain intensity before and after low level laser application,
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pain decreased after laser therapy in all cases of mucositis. A statistically significant
difference was found in pain reduction for cases of grade 2 (p=0.002) and grade 3 (p=0.005)
mucositis.

Several authors have reported that grade 1 mucositis is clinically erythematous,
causing a burning sensation and discomfort.®91132% | the present study, 100% of cases of
grade 1 mucositis showed absence of pain. Considering that all cases of grade 1 mucositis
resulted from remission of grade 2 mucositis, the absence of pain in 100% of cases of grade 1
mucositis is likely to be a result of the analgesic effect of laser irradiation in the treatment of
grade 2 mucositis.

Thus, we can state that the use of low level laser irradiation in the
prophylactic/therapeutic protocol, when compared to the therapeutic protocol, produced better
outcomes, resulting in shorter healing time and greater control over the severity of
chemotherapy-induced oral mucositis. Additionally, the prophylactic/therapeutic protocol
represents a proposal for further research aiming to optimize the results of the use of laser

therapy in the prevention and treatment of mucositis.
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Table 1. Characteristics of the sample

Patient Sex Age Group* Diagnosis Protocol Mucositis Site Time to remission (days)
1 M 68 1 Intestinal cancer 5-Fluorouracil 425 mg/m2 days 1-5 4 Palate, right and left 12
Leucovorin 20 mg/m2 days 1-5 buccal mucosa
2 M 63 1 Hodgkin’s Etoposide 100 mg/m2 days 1-3 3 Lower lip, bilateral 10
lymphoma Methotrexate 30 mg/m? days 1 and 8 buccal mucosa, floor
lomustine 100 mg/m?2 day 1 of the mouth
3 M 78 1 Intestinal cancer 5-Fluorouracil 670 mg/m2 days 1-5 3 Lower lip 6

Folinic acid 32 mg/mz2 days 1-5

4 M 79 1 Intestinal cancer 5-Fluorouracil 670 mg/mz2 days 1-5 3 Lower and upper lip, 10
Folinic acid 32 mg/m?2 days 1-5 left buccal mucosa

5 F 70 1 Intestinal cancer 5-Fluorouracil 425 mg/m2 days 1-5 2 Lower lip, left buccal 8
Leucovorin 20 mg/m? days 1-5 mucosa

6 M 78 2 Intestinal cancer 5-Fluorouracil 670 mg/m2 days 1-5 0 0

Folinic acid 32 mg/mz2 days 1-5

7 M 79 2 Intestinal cancer 5-Fluorouracil 670 mg/mz2 days 1-5 2 Left lower fundus of 2
Folinic acid 32 mg/mz2 days 1-5 the sulcus
8 M 21 1 Lymphoepithelioma  5-Fluorouracil 1000 mg/m? days 1-4 3 Lower lip, right 6
Cisplatin 80 mg/m2 day 1 lateral surface of

0€



10

11

12

13

14

57

65

57

57

58

58

Intestinal cancer

Hypopharyngeal

cancer

Intestinal cancer

Intestinal cancer

Intestinal cancer

Intestinal cancer

5-Fluorouracil 680 mg/m2 days 1-5
Leucovorin 32 mg/m? days 1-5
5-Fluorouracil 800 mg/m? days 1-4
Cisplatin 80 mg/mz day 1
5-Fluorouracil 680 mg/mz2 days 1-5
Leucovorin 32 mg/m? days 1-5
5-Fluorouracil 680 mg/mz2 days 1-5

Leucovorin 32 mg/m2 days 1-5

5-Fluorouracil 680 mg/m? days 1-5

Leucovorin 32 mg/m? days 1-5

5-Fluorouracil 680 mg/m? days 1-5

Leucovorin 32 mg/m2 days 1-5

tongue, bilateral
buccal mucosa

Lower lip, soft palate

Anterior lower

fundus of the sulcus

Bilateral ventral
surface of tongue,
lower lip
Left lateral and right
ventral surface of

tongue, lower lip

10

* Groups: 1 — therapeutic; 2 — prophylactic/therapeutic.

T€



Table 2. Clinical grading of mucositis according to World Health Organization criteria®®

Grade Occurrence of mucositis
0 Normal mucosa
1 Erythema
2 Erythema and ulcers, patient is able to eat solid food
3 Ulcerations, patient is able to swallow liquids only

4 Oral feeding is impossible




Table 3. Mucositis grading scores per group

33

Mucositis grade  Therapeutic group  Prophylactic/therapeutic group Total
0 0 3 3
1 0 0 0
2 2 2 4
3 6 0 6
4 1 0 1
Total 9 5 14

Nonparametric Mann-Whitney test, p=0.004.
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Table 4. Time to complete remission of mucositis per group

Time (days) Therapeutic group  Prophylactic/therapeutic group  Total
0 0 3 3
2 1 1 2
4 0 0 0
6 2 0 2
8 3 0 3
10 2 1 3
12 1 0 1
Total 9 5 14
Median (P25;P75) 8 (6;10) 0 (0;6)

Nonparametric Mann-Whitney test, p=0.042.



Table 5. Mucositis and pain intensity grading scores before and after laser therapy

Mucositis grade Pre-VAS* Post-VAS* p**
1 0.0 (0.0-0.0) 0.0 (0.0-0.0)  =eeeeeee-
2 1.5 (0.0-3.38) 0.0 (0.0-0.75) 0.002
3 4.5 (3.4-7.9) 2.3(0.0-5.0) 0.005

VAS = visual analog scale.
*Median (P25;P75) **Nonparametric Wilcoxon test.



Figure 1. Remission of grade
3 mucositis — at diagnosis
(A), two (B), four (C), and
six (D) days after the first

session of laser therapy.

Figure 2. Simultaneous remission of grade 3 mucositis on
right (1) and left (2) lateral surface of tongue — at diagnosis
(Al-2), two (B1-2), four (C1-2), and six (D1-2) days after the

first session of laser therapy.
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4. CONSIDERACOES FINAIS

Embora existam diversas alternativas para o tratamento da mucosite
bucal, nenhuma apresenta a capacidade de isoladamente promover a prevencao e o
tratamento ao nivel da exigéncia de todos os casos diagnosticados. Considerando
tal aspecto, torna-se de grande relevancia a realizacdo de estudos que tenham por
objetivo melhorar a qualidade de vida dos pacientes que sofrem pela dor e
dificuldade de alimentacdo em decorréncia da mucosite bucal.

Diversos grupos de pesquisa’®>®>*° focam os aspectos relacionados a
etiopatogenia e tratamento da mucosite resultante da quimio e/ou radioterapia.

Vérios autores®?%313°

comprovam a realizacdo dos cuidados odontoldgicos prévios
ao tratamento oncolégico, como um fator indispensavel na prevencédo da mucosite e
de outras patologias da boca. Com o intuito de otimizar os protocolos de cuidados
bucais previamente adotados no Servigo de Quimioterapia do Hospital S&o Lucas da
PUCRS, desenvolvemos o protocolo odontolégico padrao (POP) para pacientes

27,32-3436 o 4a resultados

oncoldgicos. O POP foi constituido com base na literatura
obtidos pela autora do presente estudo durante os dois anos de pratica clinica no
Servico de Suporte ao Paciente Oncoldgico da Sociedade Brasileira dos Cirurgides
Dentistas (SOBRACID).

O atendimento aos pacientes oncoldgicos envolve uma equipe
multidisciplinar. A partir das evidéncias clinicas obtidas neste estudo e do relato de

by

pacientes quanto a melhora da qualidade de vida decorrente da adequacédo das

condicbes bucais, concorda-se com diversos autores®33343

guando estes
enfatizam que o papel do estomatologista para a prevencdo, diagndstico e
tratamento das patologias bucais é indispensavel dentro da equipe médico-
hospitalar.

O foco de nossas pesquisas foi avaliar o papel preventivo e terapéutico do
laser de baixa intensidade na prevencao e tratamento da mucosite bucal resultante
da quimioterapia. A decisdo de realizar este estudo surgiu a partir da constante
necessidade de promover a melhora da qualidade de vida do paciente oncoldgico e

diminuir do tempo de internacéo hospitalar decorrente da mucosite bucal.



A ulceragéo presente nas mucosites graus I, Il e IV predispde a mucosa
a infeccbes secundarias capazes de retardar o processo de cicatrizacdo da
lesd0'®®. Na mucosite grau Ill, o individuo ndo consegue ingerir liquidos e na
mucosite grau 1V, exige uso de sonda nasogastrica para manter o quadro nutricional
do paciente'®®. Tais aspectos reforcam a necessidade de estudos que tenham por
objetivo prevenir e acelerar o processo de cicatrizacdo da mucosite visando a
melhora da qualidade de vida do paciente e diminui¢do dos custos com a internagao
hospitalar.

Com o objetivo de avaliar os efeitos do laser de baixa intensidade na
prevencgao e tratamento da mucosite bucal, comparamos os resultados do protocolo
terapéutico (grupo 1) com o protocolo profilatico-terapéutico (grupo 2). Em relagéo
ao tempo de remissdo da mucosite, verificamos que o grupo 1 apresentou maior
tempo de remissao da mucosite em comparagdo ao grupo 2 (teste ndo-paramétrico
de Mann-Whitney p=0,042). Considerando a gravidade de manifestacdo da
mucosite, observamos que o grupo 1 apresentou maior grau de mucosite em
comparacao ao grupo 2 (teste ndo-paramétrico de Mann-Whitney p=0,004). Tais
resultados comprovam os efeitos antiinflamatérios e de reparacdo tecidual®?!
resultantes do uso do laser de baixa intensidade, bem como evidenciam que o
protocolo profilatico-terapéutico promove melhores resultados em relacdo ao
controle dos graus de manifestacdo da mucosite e tempo de remissao das lesdes.

A dor € uma das principais queixas dos pacientes com mucosite, sendo
um importante fator na reducdo da qualidade de vida dos pacientes oncolégicos®*.
Através do presente estudo, evidenciamos a diminui¢cdo da sintomatologia dolorosa
pos-laserterapia em todos os graus de mucosite. Porém, devido ao numero restrito
de pacientes somente foram observados resultados estatisticamente significativos
nas mucosites grau Il (p=0,002) e grau Il (p=0,005).

Os resultados obtidos no presente estudo comprovam que o laser de
baixa intensidade é capaz de promover a prevencdo e o tratamento da mucosite
bucal resultante da quimioterapia. Considerando tais aspectos e a praticidade dos
aparelhos atualmente fabricados possibilitando o atendimento inclusive junto ao leito
do paciente, ressaltamos a possibilidade do uso da laserterapia como alternativa
para a melhora da qualidade de vida dos pacientes oncoldgicos e redugéo de custos

decorrentes do tempo de internacdo hospitalar.

39



A fluéncia ou densidade de energia (DE) é resultado do produto da
poténcia expressa em Watts, pelo tempo de duracdo da sessdo, expresso em
segundos, dividido pela area da seccéo transversal do feixe laser, expressa em cm?
(DE=Pxt/A). Estudos prévios>3*>% relatam resultados satisfatérios no tratamento
da mucosite bucal utilizando fluéncias de 1,8 a 4J/cm?. Nestes estudos, 0s
aparelhos utilizados consideravam para o calculo da densidade de energia que a
penetracdo do laser sempre atingia uma area de aproximadamente 1cm?. A partir
disso, as doses indicadas pelos fabricantes para o tratamento de ulceracfes
variavam entre 1 a 6 J/cm?®. Atualmente, considera-se, como area para realizacéo
do célculo da fluéncia, o valor correspondente a area da seccao transversal do feixe
laser. Essa diferenca na consideracdo das areas gerou fluéncias entre 25 e
130J/cm?®. Para o presente estudo, foi utilizado o aparelho Photon Lase Il que ja
possui em sua configuracdo os parametros atuais para o calculo da fluéncia. Tal
fator explica a ampla diferenca das fluéncias entre estudos que visam igualmente a
prevencao e o tratamento da mucosite bucal.

3941 sobre novas alternativas no

Considerando estudos recentes
tratamento da mucosite, verifica-se a possibilidade de associagdo da palifermina
com a laseterapia para obtencdo de melhores resultados. Devido ao acesso restrito
para obtencdo desta medicacdo, ndo foi possivel viabilizar a comparagédo entre os
protocolos adotados no presente estudo e o uso da palifermina. A partir dos dados
obtidos, torna-se relevante novos estudos que tenham por objetivo comparar o
protocolo profilatico-terapéutico isolado com o protocolo profilatico-terapéutico em

associagao ao uso da palifermina.
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5. CONCLUSAO

O uso de protocolos que constituam na aplicacéo profilatica do laser de
baixa intensidade simultaneamente ao regime quimioterapico é capaz de prevenir e

controlar o grau da mucosite bucal de pacientes submetidos a quimioterapia.
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APENDICES



APENDICE A - Ficha para Coleta de Dados

HOSPITAL SAO LUCAS DA PUCRS
SERVICO DE ESTOMATOLOGIA

DADOS DO PACIENTE

Nome:

Nome da mae:

Data nascimento:___ [/  / Idade: Raca: Sexo: FU MU
Profisséo:

Rua: Ne: Apto:

Bairro: Cidade: UF:

CEP: Telefone residencial: ()

Telefone comercial: () Celular: ()

HISTORIA DO PACIENTE

U Fumo Tipo: Quantidade/dia:

1 Alcool Tipo: Quantidade/dia:

Outros habitos:

HISTORIA MEDICA
Especialidade: Dr. Tel.( )

Motivo do tratamento/internacao:

Utiliza medicacéo fotossensivel? ( )sim () nao

Qual o regime quimioterapico adotado?

HISTORIA ODONTOLOGICA
Realiza profilaxia prévia para mucosite? ( ) sim () nédo

Qual(is) a(s) medicacao(Bes) e protocolo(s) utilizado(s)?
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APENDICE B - Protocolo Odontoldgico Padrdo para Pacientes Oncoldgicos

a)
b)

c)

d)

f)

g)
h)

Uso orientado de escova extra-macia e fio dental, apés as refeicdes;

utilizacdo de dentifricio fluoretado especifico para bocas sensiveis, podendo
ser substituido por dentifricio infantil sem esséncia mentolada;

bochechos com digluconato de clorexidina 0,12%, durante 1 minuto, de 12 em
12 horas;

bochechos com ch& de camomila frio ou em temperatura ambiente, 5 vezes
ao dia;

bochecho com solucéo de fluoreto de sédio a 0,2% a noite;

uso de saliva artificial, nos casos de ressecamento da mucosa decorrente da
xerostomia;

uso de protetor solar labial FPS 30 diario somente na auséncia de mucosite;
pacientes portadores de prétese total ou parcial foram instruidos a higieniza-
las e manté-las durante a noite imersas em solucdo de hipoclorito de sodio
(préteses sem componente metalico) e em solugdo composta por uma colher
de chéa de bicarbonato de sédio dissolvida em um copo de 200ml de agua
(proteses metalizadas). Ap6s imersao noturna, foram orientados a enxagua-
las abundantemente em agua corrente antes do uso. Nos casos em que se
verificou desadaptacdo da prétese, o paciente foi orientado a restrigir ao
MAaximo o seu uso e substitui-la por uma nova logo que possivel, devido aos
riscos de dano a mucosa decorrentes do traumatismo.

Nos casos em que 0s pacientes, no decorrer do tratamento oncolégico,
desenvolveram candidiase, foram prescritos bochechos com Nistatina
100.000 UI, durante 2 minutos, 4 vezes ao dia, até 48h apds remisséo clinica

total.
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APENDICE C - Aparelho Photon Lase Il - DMC Equipamentos Ltda.

PHOTON LASE

Normas de Biosseguranca

a) utilizar 6culos de protecao com densidade 6ptica apropriada;

b) nunca direcionar o laser para o olhos;

c) o local deve conter sinalizacdo adequada para que outras pessoas ndo entrem na
sala enquanto o laser estiver em uso;

d) superficies reflexivas devem ser evitadas nesta area para prevenir a reflexdo do
raio e eventuais acidentes;

e) quando o paciente estiver utilizando algum farmaco fotossensivel, o laser nao

devera ser aplicado.



APENDICE D - Laudo de Calibracdo Photon Lase IlI

EQUIPAMENTOS

Laudo de Calibragao

O equipamento Photon Lase com numero de série 7361 foi aferido
utilizando o conjunto medidores da Coherent LM-10 HTD e Coherent
Smart Sensor Interface Module.

Caracteristicas dos laseres utilizados no equipamento Photon Lase:
Laser vermelho: comprimento de onda 660 nm, 100mW de poténcia
liquida.

Laser Infravermelho: comprimento de onda 808 nm, 100mW de poténcia
liquida.

Caracteristicas do meio de transmissao:

Fibra 6ptica de 1 mm de diametro, 78mm de comprimento e abertura
numérica 0,48.

O equipamento foi submetido a uma calibragao geral, que inclui todas as
poténcias intermediarias e também a verificagao das Tensées e
Correntes dos sensores de cavidade 6ptica e calibragao.

Os testes realizados ap6s sua afericao foram satisfatérios, atendendo
todos os requisitos necessarios para o seu pleno funcionamento.

Aferido por {

Fernando Nogueira
Gerente Produtivo.

DMC Equipamentos LTDA
Sao Carlos, 14 de Agosto de 2007

DMC EQUIPAMENTOS LTDA. - EPP Fone 55 16 3362-2323 - Fax 55 16 3362-2320

Rua SebastiGo de Moraes, 831 - Jd. Alvorada CNPJ 02.827.605/0001-86 - IE 637.140.186.111
13562-030 - Sao Carlos - SP - Brasil www.dmec-dental.com.br - dmc@dmec-dental.com.br




APENDICE E - Laserterapia no Ambulatério de Quimioterapia HSL/PUCRS
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APENDICE F - Sitios Bucais para Aplicacdo Profilatica de Laserterapia

Labio superior

Palato mole

Mucosa jugal direita Mucosa jugal esquerda

Borda lateral esquerda da lingua

Borda lateral direita da lingua
Soalho bucal

Labio inferior



56

APENDICE G - Ficha de Avaliacéo

HOSPITAL SAO LUCAS DA PUCRS
SERVICO DE ESTOMATOLOGIA

Nome: Data: /[ [
Dieta

Indicar qual o tipo de dieta que o paciente consumiu nas ultimas 24 horas.

() sélida () apenas liquida ( ) nada por via oral

Se o0 paciente esta consumindo apenas liquidos ou nada por via oral, isto ocorre devido a presenca de
mucosite? ( )sim ( ) ndo Obs:

Sangramento
Algum sitio bucal apresenta sangramento? () sim ( ) nao

Despapilacéo

Observa-se ocorréncia de lingua despapilada? ( ) sim ( ) néo

Saliva

Como o paciente relata a condig&o do fluxo salivar? () normal () diminuido ( ) nulo
Mucosite

Ulceracgéao Eritema
N&o = normal (mucosa intacta) N&o = coloragdo normal da mucosa
Sim = presenca de ulceracdo ou pseudomembrana Sim = mucosa avermelhada
NE = néo avaliado NE = néo avaliado
Labio superior Sim N&o NE | Lébio superior Sim N&o NE
Lé&bio inferior Sim N&o NE | Lé&bio inferior Sim N&o NE
Mucosa jugal direita Sim N&o NE | Mucosa jugal direita Sim N&o NE
Mucosa jugal esquerda Sim N&o NE | Mucosa jugal esquerda Sim N&o NE
Borda/ventre lingua direito Sim N&o NE | Borda/ventre lingua direito Sim N&o NE
Borda/ventre lingua esquerda Sim Nao NE | Borda/ventre lingua esquerda Sim Nao NE
Dorso lingua Sim Nao NE | Dorso lingua Sim Nao NE
Palato Sim Nao NE | Palato Sim Nao NE
Soalho bucal Sim Nao NE | Soalho bucal Sim Nao NE
Graduacéo Clinica da Mucosite (OMS)

OMS=0 | Mucosa normal

OMS=1 | Eritema

OMS= 2 | Eritema e Ulceracao — possivel dieta sélida

OMS=3 | Ulceragéo — dieta apenas liquida

OMS=4 | Ulceracao — ndo é possivel alimentacéo via oral

Dor: O valor zero corresponde a auséncia de dor e o valor dez a dor de altissima intensidade.

VAS (pré-laserterapia):

0 10

VAS (p6s-laserterapia):
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ANEXO A — Low-Level Laser Therapy for Prevention in Patients Undergoing

Chemotherapy (In: Avnish K Varma; Marco Piemonte. (Org.). Oral Oncology. 1 ed. New Delhi:
Northern Book Centre, 2006, v. 11, p. 192-195.)
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INTRODUCTION

Oral mucositis is an inflammation of the oral mucosa induced by chemotherapy or radiotherapy
agents and sometimes complicated by local factors'. Lesions have an initial erythematous aspect
that progresses to ulcerations, which become open doors to infections due to the breaks in epithelial
integrity?.

The World Health Organization recommends the use of a clinical scoring system for oral
mucositis, also described by Kostler’: Grade 0 — normal mucosa; grade 1 - erythema; grade 2 -
erythema and ulcers, patient can eat solid foods; grade 3 — ulcers, patients can eat only liquid
foods; grade 4 — oral feeding is not possible.

In the stage when mucositis is characterized by ulcers, the patient has exacerbated pain,
which causes difficulties in eating and restricts the functional movements of the mouth®. Severe
oral mucositis may demand total interruption or discontinuation of radiotherapy or chemotherapy
before the planned regimen is completed, which increases the risks of tumor cell proliferation
and complicates the control of cancer*®. Therefore, oral mucositis increases mortality and morbidity,
as well as treatment cost, of cancer patients®.

Low-level laser therapy triggers photochemical, photophysical and photobiological effects
when applied to tissues and cells. Depending on the dosage, it will induce lymphocyte stimulation,
mast cell activation, production of mitochondrial ATP, and proliferation of several types of cells.
Some of its therapeutic effects are analgesia, anti-inflammatory action and tissue repair’.

PUGLIESE et al® reported that laser therapy induced biostimulation of collagen and elastic
fibers. Also, they found that a dosage of 4 j/cm? promoted better results than 8 j/cm?® GENOT et
al? reported that most studies have focused on the use of low-level laser therapy to prevent
mucositis, but further studies should be conducted to produce evidence of its effectiveness as a
treatment to reduce pain and accelerate healing in patients undergoing cancer treatment.

This pilot study investigated clinical changes of mucositis and changes in factors associated
with pain using low-level laser therapy.
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MATERIAL AND METHODS

All patients undergoing chemotherapy in our hospital in a 2-week interval were enrolled in the
study, regardless of treatment stage. Of the 7 patients selected, 3 had non-Hodgkin’s lymphoma,
1 Hodgkin’s lymphoma, 1 leukemia, 1 Burkitt’s lymphoma, and 1 multiple myeloma. Patients
were evaluated daily by clinical examination of the oral cavity. Low-level laser was applied at 4
j/cm? (Easy Laser — Clean Line® - Taubaté, SP, Brazil) on each lesion at 48-hour intervals up to
a limit of 30 j/day for each patient. Before and after each application, mucositis severity was
scored using the WHO scoring system, and pain was measured using a visual analogue scale
(VAS).

RESULTS

The clinical evaluation of mucositis revealed that, of the 7 patients seen, 3 (42.86%) already had
oral lesions: two had grade 2 mucositis, and one, grade 3. Patients receiving chemotherapy regimens
with methotrexate had more severe mucositis (Table 1).

Table 1. Main antineoplastic agents, pathologies and mucositis grade.

Patients (N) Pathology Regimen Mucositis
1 Burkitt’s lymphoma Methotrexate Grade 3
2 Hodgkin’s lymphoma Methotrexate Grade 2
3 Multiple myeloma Methotrexate Grade 2
4 Leukemia Fludarabine Grade 0
5 Non-Hodgkin’s lymphoma Folinic acid Grade 0
6 Non-Hodgkin’s lymphoma Folinic acid Grade 0
7 Non-Hodgkin’s lymphoma Folinic acid Grade 0

Twenty-four hours after the first laser application, one of the grade 3 patients had complete
remission of the lesion (Figure 1). The two grade 2 patients improved to grade 1 (Figure 2). None
of the grade 0 patients developed mucositis during the therapy. Mean baseline VAS score for the
3 patients with mucositis was 8.25+1.00, and all reported immediate pain relief after laser
application (1.00+0.82).

DISCUSSION

The use of low-level laser therapy accelerates the healing process in mucositis because the energy
delivered intensifies cell biochemical reactions, which promotes increases in mitotic activity,
number of fibroblasts, synthesis of collagen, and neovascularization of the lesion site®. All this
phenomena were clinically observed in this study, and all patients had a lower mucositis grade
after each single low-level laser therapy session.

Laser therapy at 2 j/cm? relieves pain of patients with mucositis, and improves problems in
eating and speaking’. To obtain results in analgesia, anti-inflammatory action and tissue repair,
Pugliese et al® recommended a dosage of up to 4 j/cm? applied daily or 3 times a week. This
study found that this protocol yielded excellent results, with substantial pain relief in 100% of
the patients after the first application. The scanning low-level laser technique, recommended as a
preventive strategy, was not used in this study. However, no lesions progressed, and we suggest
that the use directly on mucositis lesions may also be preventive.
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Figure 1: Remission of grade 3 Figure 2: Grade 2 lesion (above)

lesion (above) 48 h after first improved to grade 1 (below) 48 h
laser application. after first laser application.

In the ulceration phase of mucositis, bacteria proliferate and accelerate tissue damage, which
complicates healing. Ulcers are preferential sites for bacterial proliferation, and pro-inflammatory
infiltrate cytokines are produced and released. In patients with neutropenia, bacteria often invade
the connective tissue and cause bacteremia. Because of such events, patients have to be
administered complementary medication for their general health status, which increases treatment
costs*®. These facts and the results of this study confirm that the use of low-level laser accelerates
the healing process in mucositis, minimizes the risks of secondary infections and reduces the use
of medication for the patient’s general health. Such management is directly related to a decrease
in treatment costs.

This pilot study showed that low-level laser has excellent results in the prevention and
treatment of chemotherapy-induced mucositis.
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

IDENTIFICAGAO DO PROJETO DE PESQUISA

Titulo do Projeto: EFEITO DO LASER DE BAIXA INTENSIDADE NA PREVENGAO E
TRATAMENTO DA MUCOSITE BUCAL

Curso: Odontologia | Unidade: Ambulatério de Estomatologia Clinica

Instituicdo onde sera realizado: Pontificia Universidade Catélica do Rio Grande do Sul

Nome do aluno(a) pesquisador(a): Tatiana Andrea Soares Pinto

Nome do professor(a) orientador(a): Profa.Dra. Liliane Soares Yurgel

Vocé esté sendo convidado(a) para participar do projeto de pesquisa acima identificado. O
documento abaixo contém todas as informagdes necessarias sobre a pesquisa que estamos
realizando. Sua colaboragéo neste estudo sera de grande importancia para o tratamento das lesdes
de boca causadas pela quimioterapia, mas se desistir, a qualquer momento, isso ndo causara nenhum
prejuizo no tratamento que esta sendo realizado neste hospital.

I Justificativa e objetivos para realizagdo desta pesquisa

Mucosite é definida como uma inflamagdo da mucosa bucal que ocorre nos pacientes
que estdo fazendo o tratamento que vocé esta fazendo. Clinicamente, pode ser observada como uma
ferida que provoca dor, podendo resultar em dificuldade de fala e de alimenta¢do. Tal condigéo
dificulta a mastigacao e degluticdo, aumenta a possibilidade de infecgdes e piora do estado de saude
geral do individuo. Como varios estudos tém mostrado bons resultados com o uso de laser de baixa
poténcia, devido a aceleragao do processo de cicatriza¢do das lesdes e da promogao do alivio da dor,
serdo feitas aplicacdes de laser de baixa intensidade nas lesdes bucais presentes.

Il. Procedimentos a serem utilizados

Os dados para este estudo seréo obtidos através das informacdes que constam em seu
prontuario. Mediante 0 exame da boca, sera avaliada a presenca ou auséncia de mucosite. A
laserterapia sera realizada através da aplicagdo de um feixe de luz sobre a lesdo nos casos
terapéuticos e/ou superficie da mucosa bucal sem presenca de leséo nos casos de uso preventivo.
Tal método é indolor e dura apenas alguns segundos. A documentagdo da presenca das lesdes sera
feita a cada consulta mediante a realizagdo de fotografias digitais. Também Ihe sera solicitada sua

opinido sobre a intensidade da dor em relacéo a presenga da mucosite.
lll. Desconfortos ou riscos esperados

A metodologia utilizada para este estudo n&do resulta em dano de qualquer natureza ao
paciente.



IV. Beneficios que se pode obter

Este estudo tem por finalidade promover alternativas que visam a diminui¢do da dor e
possibilitem a reducdo do tempo para cicatrizagdo da mucosite colaborando para a melhoria da
qualidade de vida dos pacientes submetidos ao tratamento contra o cancer e diminui¢ao do tempo de
internagao hospitalar. Além disso, atraves da analise dos dados obtidos, busca-se complementar as
informagdes presentes na literatura sobre a utilizagdo do laser de baixa intensidade no tratamento da
mucosite.
V. Procedimentos alternativos que possam ser vantajosos

A utilizacdo de medicamentos de rotina neste Hospital para o tratamento das alteragoes
bucais causadas pela quimioterapia sera realizada em todos os casos de mucosite com ou sem
associacao de laserterapia.

V1. Garantia de resposta a qualquer pergunta
O senhor(a) sera informado a qualquer momento sobre duvidas que poderdo surgir no

decorrer do estudo.
VII. Liberdade de abandonar a pesquisa sem prejuizo para si

O senhor(a) podera recusar, desistir ou interromper a colaboragdo nesta pesquisa no
momento em que desejar. A sua desisténcia ndo causara nenhum prejuizo ao tratamento a que vem
sendo submetido neste Hospital.

VIIl. Garantia de privacidade
Os resultados obtidos durante este estudo poderdo ser divulgados em publicagdes
cientificas, mas seus dados pessoais ndo serdo mencionados.

IX. Compromisso com informagéo atualizada do estudo

O senhor(a) podera obter informagdes, a qualquer tempo, dos procedimentos e métodos
utilizados neste estudo, bem como dos resultados, parciais e finais, desta pesquisa. Para tanto,
podera consultar o pesquisador responsavel.

X. Garantia de que custos adicionais serao absorvidos pelo orgamento da pesquisa
A participagdo do paciente no trabalho € isenta de despesas e ressarcimento de
qualquer natureza.
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Caso o senhor(a) tiver novas perguntas sobre este estudo, pode chamar Dra.Liliane Soares Yurgel
(pesquisador responsavel) no telefone (51) 3331-5233 ou (51) 9981-1697 e Comité de Etica em Pesquisa da PUCRS (CEP)

no telefone (51) 33203345.
Declaro que recebi copia do presente Termo de Consentimento.

Assinatura do Paciente

Data: _ /| [
Nome do Paciente
Assinatura do Pesquisador
Data: __ [ |
Nome do Pesquisador
Este formulario foi lido para (nome do paciente) em / / pelo (nome

do pesquisador) enquanto eu estava presente.

Assinatura de testemunha

Data: .

Nome da Testemunha



ANEXO C - Carta de Aprovacéo pela Comisséo Cientifica e de Etica da
Faculdade de Odontologia — PUCRS

»  Comissdo Cientifica e de Etica
r 3 Faculdade da Odontologia da PUCRS
»

Porto Alegre 14 de maio de 2008

O Projeto de: Tese

Protocolado sob n°: 0097/07

Intitulado: Efeito do laser de baixa intensidade na prevengdo e tratamento
da mucosite bucal

Pesquisador Responsivel: Profa. Dra. Liliane Soares Yurgel
Pesquisadores Associados Tatiana Andrea Soares Pinto

Nivel: Doutorado

Foi aprovado pela Comissdo Cientifica e de Etica da Faculdade de Odontologia da PUCRS
em 30 de novembro de 2007.

Este projeto devera ser imediatamente encaminhado ao CEP/PUCRS

L ,*;g@\

ftof- Dr. Erdldo Luiz
Presidente da Comissao Cientifica e de Etica da
Faculdade de Odontologia da PUCRS

Av. Ipiranga, 6681, Prédio 06 sala 209 Fone/Fax: (51) 3320-3538
Porto Alegre /RS — Brasil — Cx. Postal: 1429 e-mail: odontologia-pg@pucrs.br
90619-900
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ANEXO D - Carta de Aprovacio pelo Comité de Etica em Pesquisa da PUCRS

Pontificia Universidade Catolica do Rio Grande do Sul
PRO-REITORIA DE PESQUISA E POS-GRADUACAO
COMITE DE ETICA EM PESQUISA

OF.CEP-1653/09 Porto Alegre, 07 de dezembro de 2009.

Senhora Pesquisadora,

O Comité de Etica em Pesquisa da PUCRS apreciou e aprovou
seu protocolo de pesquisa Eegistro CEP 09/04860 intitulado “Efeito do

laser de baixa intensidade na prevencao e tratamento da mucosite

bucal”,
Os relatorios parciais e final deverdo ser encaminhados a este
CEP:
Atenciosamente,
Prof. Dr. Jog€
Coordena EP-PUCRS
Ilma. Sra.

Profa. Liliane Soares Yurgel
Faculdade de Odontologia
Nesta Universidade

Campus Central
PUC 2« |Av. Ipiranga, 6690 - 3%andar - CEP: 90610-000
“..) [sala 314 - Fone Fax: (51) 3320-3345
E-mail: cep@pucrs.br
www.pucrs.br/prppg/cep
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