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ackground. Oral mucositisisacommon complication of some malignanciestreatment, causing therapeutic

modifications dueto patient’ sdebilitation, which often interfereswith the prognosis of the disease. Many attempts
have been made to find an optimal treatment or preventive method to minimize the severity of oral mucositis.
Severa studies have shown good results with the use of low-energy laser, with the aim of accel erating the process
of wound healing and promoting pain relief. Methods. Patients (n=18) who developed oral mucositis during
chemotherapy and/or radiotherapy were submitted to low-energy laser applications until cessation of symptoms.
Mucositis severity was scored by an oral mucositis scale based on clinical features and by an oral toxicity scale
fromthe Nationa Cancer Institute based on the ability to swallow; pain severity was scored by subjectson avisual
analogue scale before and after the applications. Results. Immediate pain relief was achieved in 66.6% of the
patients after the first application. Based on the functional scale, mucositisgradel1l (not capableto eat solids) was
reduced in 42.85% of the cases. According to the scal e based on the clinical features, mucositisgrade |V (ulcerative
lesions) was reduced in 75% of the patientsthat presented this grade of mucositis at the beginning of laser therapy.
Conclusions. Low-energy laser waswell-tolerated and showed beneficia effects onthe management of oral mucositis,
improving the quality of life during the oncologic treatment.

UNITERMS: Low-energy laser; Soft laser; Oral mucositis.

INTRODUCTION
Approximately 60% of patients receiving conventional

Oncologic trestment often involvesthe use of radiotherapy radiotherapy for head and neck cancer and more than 90% of

and/or chematherapy. A common acute complication of this
kind of therapy isoral mucositis, which hasagreat impact in
patient’ s quality of life during treatment and sometimes may
lead to trestment interruptions, resulting in severe consequences
intermsof tumor response.

patients submitted to combined therapy (concomitant
chemotherapy and radiotherapy) or atered fractionation are
expected to develop severe oral mucositis . In addition, up
to 40% of chemothergpy patientsdevelop ora mucositis, mainly
when regimensinclude5-FU, methotrexate, cisplatin®’. Besides
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all theloca discomfort caused by oral mucositis, theul cerative
lesions bring about a high risk of microbial invasion,
predisposing to local and systemic infections that can belife-
threatening®*2,

The pathogenesisof ordl mucostisislinkedtothe decreased
cell renewa in the basal layers of the epithelium, due to the
effectsof chemotherapy and radiotherapy. According to Sonis'é,
oral mucositis progressesthrough four physiologic phases: 1)
inflammatory or vascular, 2) epithelia, 3) ulcerative and
bacteriological, and 4) healing phase.

Many agents have been tested for prevention and trestment
of mucositis: oral glutamine supplementation’®, sucrafate’,
steroids, immunoglobulin, amifosting, antibiotic lozenges,
chlorhexidine rinses®, vitamin E%, salt and soda mouthwash,
but none of them showed optimal symptom relief and reduction
intheintensity or duration of thelesions.

Nowadays, management of ord mucositisismostly based
on paliation of the symptoms (topical anesthetics, anti-
inflammatories, systemic analgesic drugs) and prevention of
secondary infections (antimicrobial agents). However,
considering Sonis' concept®, which describesthe physiologic
progression of mucositis, itismandatory to consider treetments
with mechanisms of action that match with those biological
mechanismsinvolvedin each phaseof mucositis. Biron, et d .4
(2000) described very well dl the physiologic phases and the
respective treatment options. The most promising procedure
seemsto bethe use of Low-Energy Laser.

Severd trids have demongtrated the use of Low-Energy
Laser (LEL) in the management of oral mucositis. Laser
applications were associated with time of onset delay, peak
severity attenuation and shortened duration of the lesions.
Previous studies have attributed the enhancement of wound
hesling and pain rdlief potential of LEL to microscopic and
molecular findingsasincreased cell divison and modification
of nerve conduction via the release of endorphins and
enkephalins, respectively-271,

The aim of the present study is to evaluate the benefits of
low-energy laser therapy inthemanagement of oral mucositis,
aswell asthe acceptance and compliance of thistechnique by
thepatientstreated at our institution.

Patients and Methods

A preliminary prospective study was conducted with all
the patientswho devel oped chemo- and/or radio-induced ord
mucositisfrom February 2002 to July 2002. The patientswere
referred to the Department of Stomatol ogy assoon assymptoms
related to mucositis started.

Petients consisted of 8 females and 10 males, aged 4-82,
who were undergoing chemotherapy and/or radiotherapy for
the treatment of 9 head and neck cancers ( 8 oral squamous
cdl carcinomasand 1 nasopharynged carcinoma), 5leukemias,
1 non-Hodgkin lymphoma, 1 Hodgkin's disease and 3 other
sarcomas. Nine patients were receiving chemotherapy, 3
patientswere being submitted to radiotherapy in the head and
neck field, 5 patients were undergoing concomitant
chemoathergpy and radiotherapy, and 1 patient had been enrolled
to conditioning chemotherapy for bone marrow transplantation.

Laser applications were performed daily (660nm
wavelength, power 30 mW, 2 Joules/cm?) until cessation of
symptoms. Thetrestment timefor each gpplication point, which
wascoincident withtheora lesion, was 1 minuteand 6 seconds.
Theaverageenergy density delivered for each application point
was 2 Joules'cm?. Thetotal amount of time of each session of
laser therapy depended on theextension and number of lesions.
Mucositis severity was scored by a scae based on clinical
features, and by an Ord Toxicity ScdefromtheNationa Cancer
I ngtitute based on the ability to swallow (Table 1); pain severity
was scored by subjects on avisua andogue scae before and
after theapplications.

RESULTS

Immediate pain relief after laser application was achieved
in 12 patients (66.6%) during thefirst application. At the last
application, 16 (88.8%) patientsreferred immediatepain relief.
On the other hand, during the first application, 6 patients
(33.3%) did not refer any pain relief, which happened with
only 2 patients at thelast application (Figure 1).

According to the grading system based on functiona
impairments in the beginning of laser therapy, 2 patients
presented mucositisgrade| (11.1%), 7 patients showed grade
I1(38.8%), 7 patientsgrade 11, and 2 patientsgrade | V. At the
last application, 4 patients presented grade | (22.2%), 9 patients
gradell (49.9%), 3 patientsgrade 111 (16.6%), and 2 patients
gradelV (11.1%). Thenumber of petientsreceiving nutritional
support did not show any decrease. Mucositis grade 111 was
reduced in 42.85% of the casesthat presented thisoral statusat
the beginning of thetherapy. In addition, the decrease of grade
Il (compromised &bility to swallow) was associated with an
important increase of grades| and |1 (Table 2).

Considering the classification of mucositis based on the
clinical aspects, theinitial evaluation of the patients showed 3
patientswith mucositisgrade |l (16.6%), 7 gradelll (38.8%),
and 8 grade |V (44.4%). At the end of |aser therapy, 1 patient
presented grade 0 (5.5%), 4 patients showed gradell (22.2%),
11 had grade I11 (61.1%) and 2 grade IV (11.1%). Mucositis
grade IV was reduced in 75% of the cases. The decrease in
mucositisgrade 1V was associated with anincreasein mucositis
grade O, I and |11, especidly grade |1 (Table 2).

Thenumber of gpplicationsranged from 1to 16 gpplications
and the average number of applications per patient was 5.33.

DISCUSSION

Our study wasdesigned to eval uate the benefits of curative
laser therapy in the management of oral mucositis, regarding
the acceptance and compliance of thistechnique by thepatients,
with emphasisto pain reduction and attenuation of mucositis
severity.

Experimental studies in animals and in vitro studies
conducted during the 1990’ shave provided evidencethat | ow-
energy lasersaccd eratethe processof wound heding. Pourresu-
Schneider, et d*. (1989) reported a twofold increase in the
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number of gingival fibroblaststhat had received laser irradiation
compared to that of untrested controls. In addition, by means
of transmission eectron microscopy they observed that thelaser
induced modificationsin the ultrastructure of thetreated clls,
causing mitochondrial hyperplasia and deposition of an
abundant fibrillar matrix. Even though the precise mechanisms
involved have not yet been elucidated, some possible partia
explanations have been reported. A number of cellular
componentsmanifest photoactivation by biod ectrical reactions.
The energy absorbed at the mitochondria level could be

Eimmediate pain relief

Ono pain relief

RN T

Ith day of applicationg

Lasi dlay of application

FIGURE 1- Pain relief after laser application

TABLE 1- Oral mucositis grading scores

available for photochemical reactions. The absorption of
photons by cytochromes, present in large numbers in
mitochondrial crests, could lead to an enhancement of protein
synthesis.

The recent literature reveals that the prophylactic laser
therapy seemsto be more effectivethan the curative approach,
but there are al so good results showing pain relief achieved by
curdivelasar applications. IN1992, Pourreau-Schneider, et d.*®
published a preliminary report showing the benefits of LEL
therapy in cancer patients receiving high-dose fluorouracil.
Saverd mdignancieswereincluded inthestudy, including heed
and neck cancer, breast, colon and others. The patients were
divided in threegroups: acontrol group (without laser therapy),
a preventive group (laser therapy prior to and during
chemotherapy) and acurativegroup. Theincidenceand severity
of oral mucositiswere calculated according to thetotal cycles
of chemotherapy. In the control group, mucositis occurred in
43% of 51 chemotherapy cycles. In the curative group, the
time to repair grade |V lesions (ulcerations, no ora uptake)
was reduced from amean of 19.3 daysin the control patients
to 8.1 days. Inthe preventive group, only low-grade mucositis
occurred.

Thedataobtained in our study showed animprovement of
the oral status at the end of laser therapy, considering both
aspects. functional and clinical. Functional mucositisgradel|l
(cannot eat solidg/liquids) was reduced in 42.85% of the cases
that presented thisgrade at the beginning of therapy. In addition,

Grade
Type of score 0 | 1l n v
Clinical
parameters no change whitish aspect erythema white coating ulcers
Functional
impairments no symptoms soreness mild pain/can can’t eat solids/ require nutritional
solids liquids eat support

TABLE 2- Oral status before and after laser therapy, according to clinical and functional aspects

Number of patients

Functional grades

Clinical grades

Mucositis graduation IS FS IS FS
Grade 0 0 0 0 1
Grade | 2 4 0 0
Grade I 7 9 3

Grade Il 7 3 7 11
Grade IV 2 2 8 2

IS, initial oral status; FS, final oral status.
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clinica mucositisgradeV (ulcers) wasreducedin 75% of the
cases. Although it was possible to observe a reduction in
mucositis severity, it did not alow an evauation of the exact
duration of the lesions, since the patients were referred to our
department only when they became symptomatic and laser
applications were suspended as soon as pain cessation was
achieved, even though there was till clinical evidence of
mucositis. The number of applications needed for the
achievement of symptoms cessation ranged from 1 to 16
gpplicationsand the average number of gpplications per patient
was5.33.

Radio- and chemo-induced oral mucositis have different
peaks of severity and improvement. Radio-induced oral
mucositis may appear after 3-4 weeks of trestment, and their
evolutionis progressiveif radiation therapy isnot ceased. On
the other hand, ora mucositisrel ated to chemotherapy tendsto
increase 1-2 weeks after the gtart of treatment, followed by
improvement.” In our sample, 9 patients were submitted to
chemotherapy and 8 patients were submitted to radiotherapy
alone or in combination with chemotherapy.

Bensadoun, et a.2 (1999) performed arandomized phase
11 trid inwhichlaser therapy wasadministeredin apreventive
and curative form following the 7-week treatment of patients
with head and neck cancer receiving radiotherapy alone. The
group of patientsthat did not receivelaser therapy (L-) showed
mucositisgrade 3 (confluent ulcers, liquid diet only; according
to WHO staging) during 35.2% of theweeks, and thisnumber
fdl to 7.6%inthegroupthat recaived thelaser (L+). Inaddition,
the frequency of severe pain was 23.8% in the L- group and
1.9%inthe L+ group. Inthe present study, despitethedevated
number of patients that presented grade 3 mucositis (white
coating) at the end of laser therapy, this finding is probably
related to the hedling process of the lesions, since there were
no associated symptoms. This fact reveds an old problem
related to effective scoring of mucositis. Sonis, et a.*° (1999)
demonstrated a strong correl ation between objective patterns
(clinicd appearance of ord mucositis) and symptomsduring a
validation study of an ord mucositis scoring system, however,
it could not be shown in ours. Other validation studies with
enough toolsand relevant endpoints are needed.

Patients undergoing bone marrow transplantation (BMT)
areasowiddy approached by low-energy laser trids. Cowen,
et al.” (1997) showed a 33% reduction of severe mucostisin
patientssubmitted to laser therapy during conditioning regimen
for BMT. The assessment of oral pain was based on the need
of morphine administration, which was significantly reduced
by laser applications (p=0.05). Thisfinding is in agreement
with the study conducted by Bensadoun?. Inour study, the pain
severity was scored in asubjective way by the patients. It was
assessed before and after laser applications. Immediate pain
relief after laser application was referred by 66.6% of the
patientsduring thefirst application, and at the last application,
it happened with 88.8% of the patients. Inadouble-blind study
of painrdief dueto LEL , alargeincreaseintheurinary excretion
of 5-hydroxyindoleacetic acid was found in patients who
received LEL treatment, what suggested that LEL treatment
may affect the serotonin metabolism.?? Another possible
mechanism rdaed to theana gesic effect of LEL wasdescribed

by Snyder-Mackler and Bork in 1988. 22 They documented a
physicad finding concerning aninterferencein the sensory nerve
transmission caused by laser irradiation. However, in our study,
persistent ord pain wasdemonstrated in 12.2% of the patients,
and this could be a consequence of the association of other
pathol ogies, such asherpesinfection.

Agpects related to the duration of mucositis and pesk
severity attenuation were not statistically calculated and
discussed in our study because of the diversity of pathologies
and respectivetreatments present in our sample. Theagerange,
distribution of patientsby diagnosisand therapeutic regimens
(chemotherapy, radiotherapy, concomitant chemotherapy and
radiotherapy, conditioning for blood marrow transplantation)
werevariablesthat wereextremely difficult to control insucha
small sample. In addition, severa factors could influence the
development, severity and duration of oral mucositis, including
the underlying disease, trestment schedule, doses, combination
and duration of exposure to drugs and/or ionizing radiation,
systemic clearance of drugs, loca and microbial irritation,
among others.

Finally, there are many uncontrolled reports of potential
benefits of low-energy lasers, but only afew controlled studies
have been published. Despite the small and heterogeneous
characterigtic of our sample, it is evident that LEL is a non-
invasivetechniquethat seemsto promotepainrelief and reduce
the severity of ord mucositis; for thisreason, patientspresent a
high acceptance and compliance to this therapy, even the
youngest ones. After the present study, the use of LEL inthe
management of oral mucositis became a routine at our
institution. Further randomized controlled trials with
homogeneous samplesand different laser application schedules
should be conducted with theaim to devel op effective protocols
to treat and prevent such debilitating complication as ord
mucositis.
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RESUMO

Mucosite € a complicacdo oral mais comum do
tratamento de algumas doencas malignas, podendo causar
a necessidade de modificacBes terapéuticas, o que pode
interferir com o prognoéstico da doenga. Muitas tentativas
tém sido feitas com o intuito de desenvolver um tratamento
ou método preventivo para minimizar a severidade da
mucosite oral. Vérios estudos tém mostrado bons resultados
com o uso do laser de baixa poténcia, devido a aceleracéo
do processo de cicatrizagdo das lesdes e da promogéo do
alivio da dor. Métodos: Os pacientes que desenvolveram
mucosite oral durante tratamento quimioterdpico e/ou
radiotergpico (n=18), foram submetidos a aplicacbes de laser
de baixa poténcia até que fosse atingida a cessacéo dos
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sintomas. A severidade damucositefoi avaliadaatravésde
uma escala baseada em caracteristicas clinicas e de uma
escala para avaliagdo de toxicidade oral desenvolvida pelo
Instituto Nacional do Cancer, baseada na habilidade de
degluticdo; ador foi avaliada através de umaescalavisual,
antes e depois de cada aplicacdo. Resultados: Alivio
imediato da dor ap6s a primeira aplicacdo foi referido por
66.6% dos pacientes. Com base na escala funcional,
mucositegrau |1 (incapacidade deingerir alimentos solidos)
foi reduzidaem 42.85% dos casos. De acordo com aescala
baseada em aspectos clinicos, mucosite grau |V (presenca
de Ulceras) foi reduzida em 75% dos pacientes que
apresentavam essa condi¢do no inicio daterapiacom laser.
Conclusdes. O laser de baixapoténciafoi bem tolerado pelos
pacientes, e mostrou efeitos benéficos durante 0 manejo da
mucosite oral, melhorando aqualidade de vidados pacientes
durante o tratamento oncol 6gi co.

UNITERMOS: Laser debaixapoténcia; Mucositeoral.
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