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Mucositis
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Laser phototherapy as topical prophylaxis against head and neck cancer radiotherapy-induced
oral mucositis: comparison between low and high/low power lasers.

Simodes A, Eduardo FP, Luiz AC, Campos L, Sa PH, Cristéfaro M, Marques MM, Eduardo
CP.

Centro de Pesquisa em Biologia Oral, Departamento de Materiais Dentarios, Faculdade de Odontologia,
Universidade de Sao Paulo (FOUSP), Sao Paulo 05508-900, Brazil. lysimoes@usp.br

BACKGROUND AND OBIJECTIVE: Oral mucositis is a dose-limiting and painful side effect of
radiotherapy (RT) and/or chemotherapy in cancer patients. The purpose of the present study
was to analyze the effect of different protocols of laser phototherapy (LPT) on the grade of
mucositis and degree of pain in patients under RT. PATIENTS AND METHODS: Thirty-nine
patients were divided into three groups: G1, where the irradiations were done three times a
week using low power laser; G2, where combined high and low power lasers were used three
time a week; and G3, where patients received low power laser irradiation once a week. The
low power LPT was done using an InGaAlIP laser (660 nm/40 mW/6 J cm(-2)/0.24 ] per point).
In the combined protocol, the high power LPT was done using a GaAlAs laser (808 nm, 1
W/cm(2)). Oral mucositis was assessed at each LPT session in accordance to the oral-
mucositis scale of the National Institute of the Cancer-Common Toxicity criteria (NIC-CTC).
The patient self-assessed pain was measured by means of the visual analogue scale.
RESULTS: All protocols of LPT led to the maintenance of oral mucositis scores in the same
levels until the last RT session. Moreover, LPT three times a week also maintained the pain
levels. However, the patients submitted to the once a week LPT had significant pain increase;
and the association of low/high LPT led to increased healing time. CONCLUSIONS: These
findings are desired when dealing with oncologic patients under RT avoiding unplanned
radiation treatment breaks and additional hospital costs.
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L ow-level laser therapy in the prevention and treatment
of chemotherapy-induced oral mucositisin young
patients.

Abramoff MM, Lopes NN, LopesLA, Dib LL, Guilherme A, Caran EM, Barreto
AD, Lee ML, Petrilli AS.




Private practice, Sado Paulo, Brazil.

Abstract Objective: A pilot clinical study was caraded to evaluate the efficacy and
feasibility of low-level laser therapy (LLLT) in éhprevention and treatment of
chemotherapy (CT)-induced oral mucositis (OM) iniyg patients. Background Data:
Besides compromising the patient's nutrition antd-tbing, oral mucositis represents a
portal of entry into the body for microorganismeg®nt in the mouth, which may lead to
sepsis if there is hematological involvement. Oagal treatment tolerance decreases and
systemic complications may arise that interferdnwlhie success of cancer treatment.
LLLT appears to be an interesting alternative teeoapproaches to treating OM, due to
its trophic, anti-inflammatory, and analgesic pnties. Materials and Methods: Patients
undergoing chemotherapy (22 cycles) without muosiere randomized into a group
receiving prophylactic laser-irradiation (group and a group receiving placebo light
treatment (group 2). Patients who had already ptedavith mucositis were placed in a
group receiving irradiation for therapeutic purpoggroup 3, with 10 cycles of CT).
Serum granulocyte levels were taken and compar#tketprogression of mucositis.
Results: In group 1, most patients (73%) presewiddmucositis of grade 0 (p = 0.03
when compared with the placebo group), and 18%epted with grade 1. In group 2,
27% had no OM and did not require therapy. In grdughe patients had marked pain
relief (as assessed by a visual analogue scalg) decrease in the severity of OM, even
when they had severe granulocytopenia. Concludiba:ease of use of LLLT, high
patient acceptance, and the positive results aetljenake this therapy feasible for the
prevention and treatment of OM in young patients.
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Efficacy of He-Ne Laser in the prevention and
treatment of radiotherapy-induced oral mucositisin
oral cancer patients.
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OBJECTIVE: The objective of this study was to eadduthe efficacy of low-level lasers
for the prevention and treatment of radiotheramuoed oral mucositis in oral cancer
patients. MATERIAL AND METHODS: Twenty-four hosplized patients with oral
cancer, scheduled to undergo radiotherapy at KM&niphl, were enrolled in the present
study and assigned to laser (Group I)/control gr@oup II). They were treated using
He-Ne laser (lambda = 632.8nm, output = 10 mW ametgyy density = 1.8 J/cm(2)).
Patients were subjected to treatment using lasemse for 8 days and subsequently were
treated using laser probe at 6 anatomic sitesaital cavity for 5 minutes each. The
patients were evaluated on each day of treatmemtio severity (NRS), functional
impairment (FIS), and oral mucositis (RTOG) andevallowed until the end of cancer



treatment. Statistical analysis was done using SR&$on 10. RESULTS: Laser therapy
applied prophylactically during radiotherapy caduee the severity of oral mucositis,
severity of pain, and functional impairment.

Oral Dis.2007 Nov;13(6):538-43.

L ow-energy laser therapy for prevention of oral
mucositisin hematopoietic stem cell transplantation.
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AIM: To evaluate the clinical effects of laser thpy on the prevention and reduction of
oral mucositis in patients who underwent hematdpogtem cell transplantation
(HSCT). PATIENTS AND METHODS: From January 20033eptember 2004, 24
patients received prophylactic laser therapy (Leug). The applications started from the
beginning of the conditioning regimen up to day ¥2e oral assessment was performed
daily until day +30. This group was compared witktdrical controls, namely 25
patients, who did not receive laser therapy (Lug)o RESULTS: All patients developed
some grade of mucositis. However, the L- groupearesd initial mucositis by 4.36 days,
whereas the L+ group presented it in 6.12 days @®%). The maximum mucositis
occurred between day +2 and day +6 with healinddyy+25 in the L- group and
between day +2 and day +7 with healing by day et4te L+ group (P = 0.84). Laser
therapy also reduced the time of oral pain frond1%62.45 days (P = 0.04), and
decreased the consumption of morphine (P = 0.00NCLUSION: This study suggests
that laser therapy can be useful in oral mucogtidSCT patients and improve the
patient's quality of life. However, controlled ramdized trials should be performed to
confirm the real efficacy of laser therapy.

Indian J Med Re<2006 Oct;124(4):399-402.

Effect of low level helium-neon (He-Ne) laser therapy in
the prevention & treatment of radiation induced
mucositisin head & neck cancer patients.

Arun Maiva G, Sagar M S, Fernandes D.

Departments of Physiotherapy , Manipal College liEA Health Sciences, Kasturba
Medical College, MAHE University, Manipal, Indignaaiya@yahoo.com

BACKGROUND & OBJECTIVES: Oral mucositis is a commaebilitating
complication of radiotherapy occurring in aboutg@ cent of cancer patients.



Considerable buccal toxicity of radiotherapy orrolo¢gherapy in cancer patients to
become discouraged and can affect their qualitifeofin addition, such toxicity can alter
the treatment plan. At present, there is no clithiappropriate prophylaxis efficacious
antidote for mucositis. The low level laser (LElpp&ars to be a simple, non-traumatic
technique for the prevention and treatment of tawhanduced mucositis. Therefore the
present study was carried out to find out the ¢fdedow-level helium-neon (He-Ne)
laser in the prevention and treatment of radiatluced mucositis in head and neck
cancer patients. METHODS: The patients with cancia®f oral cavity with stages II-1V
a being uniformly treated with curative total tumaolese of 66 Gy in 33 fractions over 6
wk were selected for the study. The patients wesieed based on computer generated
randamosization into laser (study group) and cogit@mups with 25 patients in each
group. Both study and control groups were comparabterms of site of the lesion,
stage of the cancer and histology. The study gpatignts were treated with He-Ne laser
(wavelength 632.8 nm and output of 10mW) and coigmaup patients were given oral
analgesics, local application of anaestheticsp@rent saline and povidine wash during
the course of radiotherapy. RESULTS: All patieolertated the laser treatment without
any adverse effect or reactions. The result shan&dnificant difference in pain and
mucositis (P<0.001) between the two groups. Atethe of radiotherapy (after 6 wk)
mean pain sure and mucositis grade were significiower (P<0.001) in the study
group compared to control. INTERPRETATION & CONCLII®N: The low-level He-
Ne laser therapy during the radiotherapy treatmest found to be effective in
preventing and treating the mucositis in head auk wancer patients. Further studies
need to be done on a larger sample to find the aresm.

Int Nurs Rev. 2005 Mar;52(1):68-72

Patients with moder ate chemother apy-induced mucositis: pain therapy
using low intensity lasers.

Nes AG, Posso MB.
Buskerud University, Drammen, Norway. s-oddmun@unho

BACKGROUND: Intensive cancer therapy normally afemalignant and normal cells
with high replication rates. Cells in the gastrestinal tract are therefore commonly
affected by cytotoxins. This often results in tlewelopment of chemotherapy-induced
oral mucositis (COM). COM is the inflammatory respe of the oral mucous membrane
to the chemotherapy drugs. Low level laser thefapy. T) has proved to be effective in
treating and repairing biologically damaged tisand to reduce pain. LLLT has also
proven to be an efficient method for the preventboral mucositis. OBJECTIVE: To
investigate the effect of LLLT on pain relief amopatients who have developed COM.
METHOD: The study was performed as a clinical teish a sample consisting of 13
adult patients receiving oncology treatment. Thisepés were treated during a 5-day
period, and the pain was measured before andestdr laser application. The laser used
was an AsGaAl, with a wavelength of 830 nm andtamry of 250 mW. The energy
given was 35 J cm(-2). ANALYSIS: The results wenalgsed using the Wilcoxon test.



RESULTS: There was a significant (P = 0.007) 67%relese in the daily average
experience of pain felt before and after eachitneat, confirming that LLLT can relieve
pain among patients who have developed COM. STUIMITATIONS: The low
number of COM patients at the hospital did notwaléocontrol group to be included in
the study, and therefore the results contain anpiateolacebo effect. IMPLICATIONS
FOR NURSING CARE: The most important benefit théhaus consider to be the value
for the patients of better and quicker treatmenh\&idrastic reduction in painful
mucositis..

Cancer J. 2002 May-Jun;8(3):247-54.

Pilot study of laser effects on oral mucositisin patientsreceiving
chemotherapy.

Wong SF, Wilder-Smith P.
Western University of Health Sciences, College lzdifhacy, Division of
Hematology/Oncology, Pomona, California 91766, USA.

PURPOSE: The purpose of this study was to exarhimeffectiveness of laser therapy in
the prevention and/or healing of chemotherapy-ieduaral mucositis lesions. This study
also evaluated the ease and feasibility of the ldweapy and the impact of the treatment
on improving the patient's quality of life. PATIEISTAND METHODS: Fifteen patients
with an episode of prior chemotherapy-induced gfade 4 mucositis with 5-fluorouracil
continuous infusion consented to participate is gtudy. All patients were provided with
standardized mouth care instructions at the ifotabf chemotherapy treatments.
Enrolled patients received laser therapy treatm2fhitsours before the chemotherapy and
then recommenced weekly with evenly distributedosxpe to the standardized
designated areas by one operator during the aiile of chemotherapy at the same
doses until the mucositis resolved or the chemafhecycle was completed. Intraoral
perfusion was measured by laser Doppler technoPBglfents were assessed for response
to laser therapy according to standardized musaogitiding criteria by evaluating
development of lesions, extent and duration oblesi and time to healing. The effect of
laser therapy on ability to continue planned chér@py, the reduction in dose, delays,
and ability to maintain planned dose intensity wassessed. The impact of laser therapy
on pain control was evaluated using the visualagad score. A quality-of-life survey
was completed by each patient at the initiationf@fmotherapy and then weekly
throughout the chemotherapy. RESULTS: Eleven gbdttents experienced grade O
mucositis, three patients experienced grade Ini@ositis, and one patient experienced
grade 3 to 4 mucositis. Fourteen patients complétedasertherapy as planned, and none
of the patients withdrew from the laser therapgtimeents because of noncompliance.
One patient continued to experience grade 4 musakdt necessitated an interruption in
the planned chemotherapy regimen and, consequémtlyaser treatment. Patients
tolerated the laser therapy very well and did epbrt any increased discomfort. No
significant changes in perfusion were observedrasat of laser therapy.

DISCUSSION: In this pilot study, laser therapy siigantly reduced the incidence and
the severity of mucositis in chemotherapy patiehte laser therapy does not appear to



promote wound healing by affecting the intraorafpsion, as assessed by Doppler
measurements. The mechanisms involved in the niegliat the observed effects remain
unknown at this time. Continued research is waedid determine the optimal laser
wavelength and parameters.

Support Care Cancel999 Jul;7(4):244-52.

L ow-energy He/Nelaser in the prevention of radiation-
induced mucositis. A multicenter phaselll randomized
study in patientswith head and neck cancer.
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Use of the low-energy helium-neon laser (LEL) appéa be a simple atraumatic
technique for the prevention and treatment of miisasf various origins. Preliminary
findings, and significant results obtained for cloginerapy-induced mucositis in a
previous phase Il study, prompted a randomizedioauiter double-blind trial to
evaluate LEL in the prevention of acute radiatindticed stomatitis. Irradiation by LEL
corresponds to local application of a high-photensgity monochromatic light source.
Activation of epithelial healing for LEL-treatedréaces, the most commonly recognized
effect, has been confirmed by numerous in vitralisst The mechanism of action at a
molecular and enzymatic level is presently beinglisd. From September 1994 to
March 1998, 30 patients were randomized. Techsigatification: 60 mW (25 mW at
Reims, 1 patient), He-Ne, wavelength 632.8 nm. ffiaéwas open to patients with
carcinoma of the oropharynx, hypopharynx and caslty, treated by radiotherapy alone
(65 Gy at a rate of 2 Gyl/fraction, 5 fractions peek) without prior surgery or
concomitant chemotherapy. The malignant tumor bdzktlocated outside the tested
laser application areas (9 points): posterior tbirthe internal surfaces of the cheeks,
soft palate and anterior tonsillar pillars. Patsanere randomized to LEL or placebo light
treatment, starting on the first day of radiothgrapd before each session. The treatment
time (t) for each application point was given bg #quation : t(s)= energy (J/cm2) x
surface (cm2)/Power (W). Objective assessmenteotidgree of mucositis was recorded
weekly by a physician blinded to the type of treatiy using the WHO scale for grading
of mucositis and a segmented visual analogue $magmin evaluation. Protocol
feasibility and compliance were excellent. GradalRositis occured with a frequency of
35.2% without LEL and of 7.6% with LEL (P<0.01). & frequency of "severe pain”
(grade 3) was 23.8% without LEL, falling to 1.9%twiLEL (P<0.05). Pain relief was
significantly reduced throughout the treatmentqeweeks 2-7). LEL therapy is
capable of reducing the severity and duration af srucositis associated with radiation



therapy. In addition, there is a tremendous padéfdr using LEL in combined treatment
protocols utilizing concomitant chemotherapy andiotherapy.

Int J Radiat Oncol Biol Phy4.997 Jul 1;38(4):697-703.

L ow energy Helium-Neon laser in the prevention of oral
mucositisin patients under going bone marrow
transplant: results of a double blind randomized trial.

Cowen D, Tardieu C, Schubert M, Peterson D, Resbeut M, Faucher C, Franguin
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PURPOSE: To evaluate the efficiency of Helium-Néde-Ne) laser in the prevention of
oral mucositis induced by high dose chemoradiofhebefore autologous bone marrow
transplantation (BMT). METHODS AND MATERIALS: Betvea 1993 and 1995, 30
consecutive patients receiving an autologous perglistem-cell or bone marrow
transplant (BMT) after high dose chemoradiothenapye randomized to possibly
receive prophylactic laser to the oral mucosa afieng informed consent.
Chemotherapy consisted of cyclophosphamide, 60 grigtkavenously (I.V.) on day (d)-
5 and d-4 in 27 cases, or melphalan 140 mg/kgdriMd-4 in three cases. Total body
irradiation (TBI) consisted of 12 Gy midplane dasaix fractions (4 Gy/day for three
days). He-Ne laser (632.8 nm wavelength, power @0 epplications were performed
daily from d-5 to d-1 on five anatomic sites of thral mucosa. Oral examination was
performed daily from dO to d + 20. Mucositis waergdl according to an oral exam guide
with a 16 item scale of which four were assessethéyatients themselves. Mean daily
self assessment scores for oral pain, ability tallew and oral dryness were measured.
A daily mucositis index (DMI) and a cumulative omalicositis score (COMS) were
established. Requirement for narcotics and paranetrition was recorded. RESULTS.:
The COMS was significantly reduced among lasetered_+) patients (p = 0.04). The
improvement of DMI in L+ patients was also statiglly significant (p < 0.05) from d +
2tod + 7. Occurrence and duration of grade kil anucositis were reduced in L+
patients (p = 0.01). Laser applications reducetipas as assessed by patients (p = 0.05)
and L+ patients required less morphine (p = 0.8Byostomia and ability to swallow
were improved among the L+ patients (p = 0.005@rd.01, respectively).
Requirement for parenteral nutrition was not reduge= NS). CONCLUSION: Helium-
Neon laser treatment was well tolerated, feasibklicases, and reduced high dose
chemoradiotherapy-induced oral mucositis. Optirasét treatment schedules still needs
to be defined.

HeNe laser reduces mucositis



a) Barasch B et al. Helium-neon laser effects orditmning-induced mucositis in bone
marrow transplantation patients. Cancer. 1995;12¢: 2550-2556.

Oral mucositis is a common complication of bonenmartransplantation conditioning
therapy. Different drugs are given in order to tejection of the implant. These drugs
induce an oral mucosits. The mucositis is painfl @omplicates nutrition. Sometimes
the intake of the drug has to be stopped due tgbtoations. In the study above 20
patients received HeNe to their oral mucosa, ettigét or left of midline. One side was
sham irradiated. Laser treatment was well-tolerated reduced the severity of oral
mucositis.

b) Cowen D et al. Low energy helium-neon lasehmprevention of oral mucositis in
patients undergoing bone marrow transplant: resfiléssdouble blind randomized trial.
Int J Radiat Oncol Biol Phys. 1997; 38 (4): 697-78ignificant reduction of oral
mucositis using a 60 mW HeNe laser.

Eur Arch Otorhinolaryngol. 2001 Nov;258(9):481-7.

Chemotherapy- and radiother apy-induced mucositisin head and neck
cancer patients. new trendsin pathophysiology, prevention and treatment.

Bensadoun RJ, Magne N, Marcy PY, Demard F.
Department of Radiation Oncology, Centre Antoinedssagne, Nice, France. rene-
jean.bensadoun@nice.fnclcc.fr

Mucositis is the intensity-limiting toxicity in theanagement of locally advanced non-
resectable head and neck cancer with radiothenaghgl@emotherapy. New radiation
modalities (hyperfractionation and/or acceleratias)vell as combined modality
regimens in this situation induce higher ratesooft@ toxicity. Hyperfractionation, for
example, allows higher control rates, with few labeicities, but it slightly increases
acute mucositis. The addition of chemotherapy tioes systemic toxicity and can
exacerbate local tissue reactions when used cantiywith radiotherapy. Mucositis is
recognized as the principal limiting factor to het treatment intensification. As local
regional control and overall survival are relatedlose-intensity in this case, further
research into the assessment, analysis, prevearibitreatment of mucosal toxicity is not
only crucial to improvement in quality of life, bogrtainly also to improved rates of
disease control. Several topical and systemicrtreats are directed to the decrease and
the acceptance of this acute toxicity, but few hstvewn a significant preventive effect.
The efficacy of low-level laser therapy in the mg&aent of such toxicity could hence
yield important developments with this method ia field of oncology.

CHEMO-AND RADIATION-INDUCED MUCOSITIS: RESULTSOF
MULTICENTER PHASE Il STUDIES.

Rene Jean Bensadoun Centre Antoine-Lacassagne,Rxacee



Considerable buccal toxicity of radiotherapy anatoemotherapy in patients with cancer
can cause patients to become discouraged andteanhalir quality of life. In addition,
such toxicity often necessitates alterations afttreent planning, with grave
consequences in term of tumor response and eveivaujconcept of dose-intensity).
With 5-fluorouracil and head and neck radiotheregryexample, acute mucosal toxic
effect is the main limiting factor for which no wmically appropriate prophylaxis or
efficacious antidote has been found to date. Mamageé of oral mucositis is currently
primarily directed at palliation of the symptomagdagrevention of infections. Low Level
Laser Therapy (LLLT) has been reported effectiveeniucing the severity of oral
mucositis lesions in a non-randomized trial, in@cin Nice (France) by Ciais et al. (1).
The efficacy of this method in the prevention oéetotherapy induced oral mucositis has
been subsequently confirmed in two prospectiveptisblind randomized trials, in
patients undergoing bone marrow transplant (2 TBgse initial findings and the high
incidence of radiation-induced mucositis promptedradomized multicenter trial to
evaluate LLLT for the prevention of acute radiatinduced oropharyngeal mucosal
lesions. The trial was open to patients with canaia of the oropharynx, hypopharynx
and oral cavity being treated by external radiatpgs with a total dose of 65 Gy at a rate
of 1 fraction of 2 Gy/day, 5 days a week, from doba or linear accelerator photons,
without prior surgery or concomitant chemotherg@pgtween September 1994 and
March 1998, thirty patients entered this doublexdbliandomized study conforming to the
Huriet law. The goal was to determine whether pnéve HeNe laser beam applications
could reduce or prevent oropharyngeal mucositis@aly radiotherapy.

Patients characteristics: There were 26 men andmen. Mean age was 60.4 years
(range 36 - 78). Oral examination and preventivealenanagement were performed
prior to radiotherapy. Daily oral hygiene (cleanmighe teeth and dental prosthesis)
during treatment was recommended. Patients weignaskto either laser treatment (L+)
or sham-treatment (L-) by computer blocked randation. The protocol called for the
inclusion of 30 patients, 15 in each arm. No asgedi anti-inflammatory or other
treatment was authorized. Analgesics could be phest; but not during the 2 days
preceding each week evaluation. Patients receiadeHaser applications daily for five
consecutive days (Monday to Friday) each weeknguhe seven weeks of radiotherapy.
The malignant tumor had to be located outside thasaselected for randomized
preventive LLL application. Laser was deliveredtte tissues by a straight optical fiber
with a 1.2 mm spot size. The 9 treatment areasidea : posterior third of buccal
mucosa, soft palate and anterior tonsillar pillaeser illumination consisted of a
continuous beam (wavelength: 632.8 nm; power: 60)ntdlibrated at the end of the
optical fiber every day. The treatment time (t) éaich application point was given by the
equation : t (sec) = energy (J/cm2) x surface (¢mdyer (W). The average energy
density delivered to the treatment areas was 22]/and was applied on these nine
points, equally distributed on the treated surfaf@s33 s per point (each specific LLL
session lasted approximately 5 minutes). The 60 las&ts were designed and produced
by Fradama S.A. (Geneva, Switzerland). All lademinations were performed by the
same individual in each center. This operator \lwasonly person to know whether or not
the patient was sham-treated, and did not parteipethe evaluation and scoring
mucositis. During the sessions, patients wore vemgth-specific dark glasses and were



instructed to keep their eyes closed, to assutdhbg did not know whether they were
sham-treated or whether they received laser apigita The laser made the same noises,
and the probe was held in the mouth exactly theesaay, when treating control subjects
and when treating laser patients. The whole irtaahdield, the oral cavity and the
visible oropharynx were inspected weekly duringeseweeks by the same physician
(head and neck surgeon, or radiation oncologistjdéd to the result of randomization.
The evaluation of mucositis and pain was performethe oropharyngeal areas (9
points). Criteria for evaluation were the stand&hidO scale for mucositis in the
oropharynx; and a segmented visual analogic soaledin (patient self evaluation). In
this phase Il study, no adverse effect was notitla te use of a 60-mW HeNe laser,
though it is important to emphasize the importasigereventing retinal damage by the
use of wavelength-specific goggles. This is coesiswith previous reports. Laser
applications delayed time of onset, attenuategpéak severity and shortened the
duration of oral mucositis. The difference betwéerand L- patients was statistically
significant from week 4 to week 7. With the totalidered dose of 65Gy, conventionally
fractionated, all L- patients developed mucositiweek 2, with a peak at week 5 (13
with grade 3 mucositis, and 2 with grade 2 mucgsiflll L+ patients also had mucositis
at week 2, with a peak at week 5 (5 with grade 8amsitis, 9 with grade 2, 1 with grade
1). During the 7 weeks of treatment, the mean gadiaeucositis in L+ patients was
significantly lower (p=0.01) than the mean gradé-patients. Results on decrease in
pain intensity were also quite convincing. Lasesl@ations reduced the incidence and
duration of morphine administration. Ability to sheav was also improved. These results
confirm previous data collected with this methasheially for patients undergoing bone
marrow transplant (BMT). In a prospective studyrddah et al. (2) used a 25- mW laser
on one side of the mouth only and reported a $statll significant reduction in oral
mucositis on that side, according to the scorirggesy they used. In the Barasch study,
each patient was his or her own control, which d¢dod of importance, since mucosal
damage on the sham-treated side could have baheafge from a distant systemic laser
effect. Cowen et al. (3), using a 60 mW HeNe laserformed a double-blind
randomized phase Il trial, in which laser was aulstered to the treatment group during
conditioning, prior to the day of transplant. Thisdy showed a 33% reduction of grades
3 and 4 mucositis in L+ patients. In this trial, cositis was scored according to an oral
examination guide, with a 16 items scale, of whlclere assessed by the patients
themselves. Daily mucositis index was significamdhyer in L+ patients (p < 0.05) from
d+2 to d+7 after BMT. The duration of grade 3 stttisawas also reduced in L+ patients
(p = 0.01). Oral pain was lower (p = 0.05), anddatients required less
morphinomimetics (p = 0.05). Finally, xerostomial ability to swallow were improved
among L+ patients (p = 0.05, and p = 0.01, respelgli. All these results were in
keeping with previous observations, suggestingthfieacy of the method (1, 4).
Schubert et al. for example (4), identified a trémdards lower oral mucositis scores, on
all examination days, in an interim results redrd phase /1l study, in which laser
application was performed prophylactically durimnditioning before BMT.

In conclusion, LLLT seems to be a safe and efficraathod for the prevention of
chemo- and radiation-induced mucositis, with a gredous potential interest for
combined modality treatment. The concomitant usehefno- and radiotherapy is



becoming the new standard of care in advanced &e@daeck cancer, with very
encouraging results, even in nonresectable casee e main limiting factor of these
combined protocols is the acute mucositis, thisglementary treatment option with low
level HeNe laser could be important in enhancirggféasibility of such regimens, and
especially in the conservation of dose-intensifgaf At Nice, where the method is now
used routinely during head and neck radiation, wmgept a new study testing LLL in
patients being treated with concomitant chemo-raddtherapy for advanced head and
neck cancer. Even more than the improvement oépiatiomfort, the therapeutic index
of combined specific treatment should be incredsetthe use of LLLT, besides standard
supportive care, oral care and enteral nutritign@oiring this study, other laser
wavelengths and powers could be tested, and coohpa@-mW HeNe laser.
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