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Improvement in quality of life of an oncological patient by laser phototherapy.
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OBJECTIVE AND BACKGROUND DATA: Common side effects of radiotherapy (RT) to the head
and neck include oral mucositis, xerostomia, and severe pain. The aim of this study is to
report improvement in the quality of life of an oncological patient by laser phototherapy (LPT).
CLINICAL CASE AND LASER PHOTOTHERAPY PROTOCOL: The patient, a 15-year-old girl
diagnosed with mucoepidermoid carcinoma, underwent surgical excision of a tumor of the left
palatomaxilla. After that, she was subjected to 35 sessions of RT (2 Gy/d). Clinical
examination revealed the spread of severe ulcerations to the jugal mucosa, gums, lips, hard
palate, and tongue (WHO mucositis score 3). She had difficulty in moving her tongue and she
was unable to eat any solid food. Oral hygiene orientation and LPT were performed throughout
all RT sessions. A continuous diode laser, 660 nm, 40 mW, 6 J/cm(2), 0.24 ] per point in
contact mode, with spot size of 0.04 cm(2) was used in the entire oral cavity. A high-power
diode laser at 1 W, 10 sec per cm of mucositis, approximately 10 J/cm(2), was used in
defocused mode only on ulcerative lesions. After the first laser irradiation session, decreases
in pain and xerostomia were reported; however, a more significant improvement was seen
after five sessions. At that point although the mucositis score was still 2, the patient reported
that she was free of pain, and consequently a palatine plate could be made to rehabilitate the
entire surgical area. Seventeen laser irradiation sessions were necessary to eliminate all oral
mucositis lesions. CONCLUSION: Normal oral function and consequent improvements in the
quality of life of this oncologic patient were observed with LPT.

Res Commun Mol Pathol Pharmac2004;115-116:185-201.

Effects of diode 808 nm GaAlAs low-power laser irrdiation on inhibition
of the proliferation of human hepatoma cells in vito and their possible
mechanism.

Liu YH , Cheng CC Ho CC, Pei RJ, Lee KY, Yeh KT, Chan Y, Lai YS.




Center for Research and Development, Chung-tatutsiof Health Sciences and
Technology, Taichung, Taiwan.

Low-power laser irradiation (LPLI) has come intwigle range of use in medical field.
Considering basic research, LPLI can enhance DNvthggis and increases proliferation
rate of human cells. But only a few data aboutetfiects of LPLI on human liver or
hepatoma cells are available. The cytoskeletonsglaportant roles in cell function and
therefore is implicated in the pathogenesis of ntamnyan liver diseases, including
malignant tumors. In our previous study, we foumel stability of cytokeratin molecules
in human hepatocytes was related to the intactanibule network that was influenced
by colchicine. In this study, we are going to shate effect of LPLI on proliferation of
human hepatoma cell line HepG2 and J-5 cells. dlitiad, the stability of cytokeratin
and synemin (one of the intermediate filament-assed proteins) were analyzed under
the action of LPLI to evaluate the possible mecsrmnof LPLI effects on proliferation of
human hepatoma cells. In experiment, HepG2 andell$ were cultured in 24-well plate
for 24 hours. After irradiation by 130 mW diode 8@8® GaAlAs continue wave laser in
different time intervals, the cell numbers wererded. Western blot and
immunofluorescent staining examined the expresai@hdistribution of PCNA,
cytokeratin and synemin. The cell number countindf RCNA expression were
evaluated to determine the proliferation. The oizmtion and expression of cytokeratin
and synemin were studied to identify the stabiitgytoskeleton affected by LPLI. The
results revealed that proliferation of HepG2 arfcells was inhibited by LPLI since the
cell number and PCNA expression was reduced. Maxeffiect was achieved with 90
and 120 seconds of exposure time (of energy debsifyJ/cm2 and 7.8 J/cm2,
respectively) for HepG2 and J-5, respectively. @ibereased ratio of cell number by this
dose of irradiation was 72% and 66% in HepG2 aBaéHs, respectively. Besides that,
the architecture of intermediate filaments in theslés was disorganized by laser
irradiation. The expression of intermediate filatrassociated protein, synemin, was also
reduced. Two significant findings are raised irs thtiudy: (1) Diode 808 nm GaAlAs
continuous wave laser has an inhibitory effecthengroliferation of human hepatoma
cells line HepG2 and J-5. (2) The mechanism ofaition might be due to down-
regulation of synemin expression and alteratioaytbkeratin organization that was
caused by laser irradiation.

Med Surg. 2002; 20 (1): 23-26.
Effects of low-level laser therapy on malignant céd: In vitro study. J Clin

Pinheiro A L, Carneiro Nascimento S, De Barros M\ L et al.

The aim of a study by Pinheiro was to assess feetedf 635- and 670-nm laser irradiation on H.Egells
in vitro using MTT. It was decided to evaluate #ffect of increased doses of laser light on thedls.cThe
cells, obtained from SCC of the larynx. The cultuveere kept either at 5% or 10% of FBS. Twenty-four
hours after transplantation, the cells were irradiawith laser light (5 mW diode lasers; 635 an6 éwm;
beam cross section 1 mm at local light doses betvWe@4 and 4.8.10(4) J cm2. For 670 nm, significant
differences in the proliferation were observed lestw the two concentrations of FBS and between



irradiated cultures and controls. Although the ltsswere not significant, 635-nm irradiated cellsoa
proliferated more than non-irradiated ones. Thisuoed under both conditions of nutrition. It was
concluded, that irradiation with 670 nm laser ligipplied at doses between 0.04 and 4.8104 J/cmd cou
significantly increase proliferation of laryngeancer cells.

Anesteziol Reanimatol. 2001 Sep-Oct;(5):47-50.

[Validation and approaches to correction of hemorhelogic disorders in
patients with gastrointestinal cancer]

[Article in Russian]
Karabanov GN, Karimov Al, Ogii ll, Gantsev KSh, Khalikov RA, Ishmuratova
RSh.

A total of 237 patients were examined: 127 withtgagancer and 110 with colonic
cancer, 99 women and 138 men, mean age 57.5 yagtsrocyte deformability and
aggregation were studied by original methods. Reddj protein metabolism, and
endogenous intoxication parameters were evaluatedutine laboratory tests. Increased
aggregation and volume of erythrocytes and decrefbeir deformability and
hemoglobin content in parallel with hypo- and dygpmemia and increased level of
endogenous intoxication were observed in all padienth gastrointestinal cancer.
Correction of these disorders by intravenous lagposure of the blood essentially
improved the erythron status and protein metabotisthdecreased endotoxicosis.
Infusion/transfusion therapy also notably improteel erythron function and decreased
endogenous intoxication. Analysis of the resultswhery showed decreased incidence
of complications and lethal outcomes, which wastduaethods of corrective therapy.

Klin Khir. 1999;(5):27-9.

[Intravascular laser irradiation of the blood in complex treatment of the
patient with esophageal cancer]

[Article in Ukrainian]

Hanul VL, Zaitsev SL, Kirkilevs'kyi Sl, Fil'chakov FV.

Complex treatment of 41 patients with intrathorasophageal cancer using
intravascular laser irradiation of the blood was&lolrhe immunorehabilitating method

application had promoted the postoperative comiatina rate lowering, the mortality
reduction, the three-year survival rate indexesawgment.

Vopr Onkol. 1998;44(6):672-5.

[Microcirculation in gastrointestinal cancer and sane possibilities of its
correction]



[Article in Russian]

Karabanov GN, Ogiij Il, Reshetova LA.

Bashkir Republican Oncological Dispensary, Ufa.

Microcirculation and blood rheology were studiedB#8 patients with tumors of the
gastrointestinal tract. Such disorders as increbbemtl and plasma viscosity, aggregates
of erythrocytes and their increased stability aighwere recorded in conjunction with
hypo- and dysproteinemia, endogenous intoxicatyoiiiome and microvascular
disturbances. Microcirculation significantly impexy and endoxemia was alleviated
following photomodification of the blood by uselwlium-neon laser radiation and
application of an original procedure of infusion.

Klin Khir. 1998;(3):40-1.

[Results of the clinical use of laser therapy in nanant tumors]
[Article in Ukrainian]

Dryzhak VI, Halaichuk Il , Dombrovich Ml , Oleksii OP, Zahurs'ka NO.

The raise of natural antitumoral resistance e, reduction of intoxication severity,

the raise of an organism tolerance to irradiatioth polychemotherapy were permitted by
adjuvant low-energy laser therapy absorption incthraplex of treatment of 27 patients
with colonic cancer in early postoperative perib6s-cervix uteri cancer while

irradiation therapy conduction, and 14--with cutanemelanoma during
polychemotherapy.

Biomodulation of normal and tumor cells
J Photochem Photobiol B: Biology. 1997; (40): 2%3-2

In a study by Schaffer et al. various cells weradiated by 805 nm laser light. The cells weren{lyine
skeletal myotubes, (2) normal urothelial cells, l{8nan squamous carcinoma cells of the gingivalasac
and (4) urothelial carcinoma cells. Mitotic indeor f1, 2 and 4 increased at fluences of 4 J/cm2ewhil
irradiation at 20 J/cm2 resulted in a slight deseed he no 3 cells showed a decrease of the mitmtax
with both fluences. The most interesting observaiiathe different reaction of the two carcinombsce

Abstract Volume 13 Issue 3 (1998) pp 214-218

Biological Effect of Helium-Neon (He-Ne) Laser Irraliation on Mouse
Myeloma (Sp2-Ag14) Cell Line In Vitro

J.M. Ocafa-Quero (1), J. Perez de la Lastra (1gdRez-Villamandos (2), M. Moreno-
Milldn (1)(1) Departamento de Genética(2) Departatmele Patologia Animal, Facultad
de Veterinaria de Cordoba, Spain
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We examined the effect of helium-neon (He-Ne) lasadiation with a wavelength of 632.8 nm on cell
cycle synchronisation of monolayer growing mousesioga (Sp2-Agl14) cell line. The monolayer cultures
were exposed to repeated doses of different erdegyities (4-64 J&sol:chh The nuclear DNA content
has been studied by flow cytometry to obtain thié mercentage in each cell cycle phase. Results/stio
that the He-Ne laser irradiation at energy derssitie8-64 J&sol;crhproduced a significative and different
effect on the GO-G1 and S phases of cell cycle owatrol. In contrast, no significant effect in G2phase
was produced by He-Ne laser irradiation at any gndensity compared with non-treated control. These
results support previous observations suggestiag ke-Ne laser irradiation of low energy density
interferes with cell cycling and may inhibit celtgliferation when irradiation is performed at dosds3
J&sol;cnt or more.

[Nizkointensivnaia lazernaia terapiia v detskoi onklogii] Voprosy
onkologii. 2000; 46 (4): 459-461.

Balakirev S A, Gusev L |, Kazanova M B et al.

The study by Balakirev suggests that the applicatidlaser therapy makes it possible to reducéithe
needed for the management of radiation injury drehmtherapy complications in pediatric patients2t.5
fold. It was shown that exposure to laser causedomaclear levels of donors' blood to rise, whicluim
led to release, in higher concentrations, of ILatl ENO cytokins, major factors of immune response
development.

[Low-intensity lasers in pediatric oncology].VestrRoss Akad Med Nauk.
2000; (6): 24-27.

Durnov L A, Gusev L |, Balakirev S A et al

The study by Durnov outlines the outcomes of treaitinfor complications associated with chemo- and
radiation therapy in children with malignant negois by using low-intensity laser radiation. The ake
this therapy may reduce the duration of treatménh@se complications by 1.5-2 times. The use woflo
intensity laser radiation in the treatment of otbemplications that are common in pediatric oncizalg
care is briefly described..

[The correction of the subcellular postradiation chages in the
hypothalamus and parathyroid gland by using low-inensity laser
radiation. An experimental study]. Vopr Kurortol Fi zioter Lech Fiz Kult.
2000; (3): 3-4

Korolev lu N, Panova L N, GeniatulinaM S

The study by Korolev showed that exposure of theadaenals 30 days after radiation (1 Gy) to irdcar
laser radiation arrested the development of utmasiral disorders in the cells of the hypothalarand the
parathyroid gland and enhanced subcellular maatiesis of adaptation and rehabilitation processes.

USE OF LOW-LEVEL LASER THERAPY (LLLT) FOR TREATMENT
OF THE PATIENTS WITH A CANCER OF A ESOPHAGUS T3NOMX



V.A.Mikhailov,* I.B.Sudakov,** I.N.Denisov,*** V.L.Osin Moscow scientific-practical
center on laser therapy,*Oncologic hospital, Rjagavoscow medical academy named
after Setchenov,***Medical Center at business managnt of the President of Russian
Federation

In this part of work at 20 patients received theetatherapy (LLLT) in a combination with externadral
therapy under the radical program (1group), 15epéi (2 groups) received only one laser therafne, t
control group consist of 18 men receiving only ex# radial therapy on the radical program (3 gg)up
10 patients received only symptomatic therapy (dugs). The stage of disease T3NOMX and spent
treatment in skilled and control groups was ideti®Radial therapy carried out on kettles "Lutchatitl
"Agat- ?" on a procedure from three fields (1 ptaml, 2 and 3 - juxtaspinal under an angle ofld@rees

to a backbone) with a single dose till 90 % on ddsga curve 1,8 Gr and cooperative dose 64-64 (&
irradiation was carried out 5 days per one weelkhvatbreak 2 days. A GaAs semiconductor laser
(wavelength 890 nm., pulsed mode, pulse power B¥10wvas used for laser therapy. Laser therapyesrri
out after leading to a tumor of a dose 15-20 G $hssions LLLT carried out 3 times per one week in
day. A cooperative dose - 5,8 J/cm2 The analyslgesipan of the patients in group receiving LLLTtlw
radial therapy and in control group has shown, tisat of laser therapy increases lifespan of thiemtat 1
group - up to 10,28 +2,03 months, in 2 groups ufigt +3,02 months, in 3 groups it makes 7,35 2,4
months, in 4 groups - 6,3 = 1,94 months. Use LLLIoves to reduce quantity of occurrence of
complications after radiation therapy in 2,9 times.

HeNe laser reduces mucositis
a) Barasch B et al. Helium-neon laser effects ordtmning-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 reduce rejection ofitly@ant. These drugs induce an oral mucosits. The
mucositis is painful and complicates nutrition. Sdimes the intake of the drug has to be stoppedalue
complications. In the study above 20 patientsiveceHeNe to their oral mucosa, either right ot tdf
midline. One side was sham irradiated. Lasernmeat was well-tolerated and reduced the severityraif
mucositis.

b) Cowen D et al. Low energy helium-neon lasehmm prevention of oral mucositis in patients undergo
bone marrow transplant: results of a double blamtiomized trial. Int J Radiat Oncol Biol Phys. 1938
(4): 697-707. Significant reduction of oral mucasitising a 60 mwW HeNe laser

CHEMO-AND RADIATION-INDUCED MUCOSITIS : RESULTS OF
MULTICENTER PHASE Ill STUDIES.

Rene Jean Bensadoun Centre Antoine-Lacassagne,Rxaee

Considerable buccal toxicity of radiotherapy andfoemotherapy in patients with cancer can cause
patients to become discouraged and can alterdhaility of life. In addition, such toxicity often
necessitates alterations of treatment plannindy ariave consequences in term of tumor responseam
survival (concept of dose-intensity). With 5-fluaracil and head and neck radiotherapy for exanguete
mucosal toxic effect is the main limiting factor fwhich no clinically appropriate prophylaxis or
efficacious antidote has been found to date. Mamagé of oral mucositis is currently primarily dited at
palliation of the symptoms, and prevention of itif@ts. Low Level Laser Therapy (LLLT) has been
reported effective in reducing the severity of areicositis lesions in a non-randomized trial, &i#d in
Nice (France) by Ciais et al. (1). The efficacytlif method in the prevention of chemotherapy ireduc
oral mucositis has been subsequently confirmediinprospective, double-blind randomized trials, in



patients undergoing bone marrow transplant (2 TBgse initial findings and the high incidence of
radiation-induced mucositis prompted a randomizettioenter trial to evaluate LLLT for the preventio

of acute radiation-induced oropharyngeal mucosibfes. The trial was open to patients with carciaah
the oropharynx, hypopharynx and oral cavity benegtied by external radiotherapy, with a total dofsg5

Gy at a rate of 1 fraction of 2 Gy/day, 5 days &kydrom cobalt-60 or linear accelerator photorithout
prior surgery or concomitant chemotherapy. Betwgeptember 1994 and March 1998, thirty patients
entered this double-blind randomized study confago the Huriet law. The goal was to determine
whether preventive HeNe laser beam application&la@auce or prevent oropharyngeal mucositis caused
by radiotherapy.

Patients characteristics: There were 26 men andren. Mean age was 60.4 years (range 36 - 78). Oral
examination and preventive dental management werfermed prior to radiotherapy. Daily oral hygiene
(cleaning of the teeth and dental prosthesis) dureatment was recommended. Patients were assigned
either laser treatment (L+) or sham-treatment fy-fomputer blocked randomization. The protocdlechl
for the inclusion of 30 patients, 15 in each arm.ddsociated anti-inflammatory or other treatmesm w
authorized. Analgesics could be prescribed, butlnahg the 2 days preceding each week evaluation.
Patients received HeNe laser applications dailyfif@ consecutive days (Monday to Friday) each week
during the seven weeks of radiotherapy. The matighanor had to be located outside the areas select
for randomized preventive LLL application. Lasersveelivered to the tissues by a straight optidzdrfi
with a 1.2 mm spot size. The 9 treatment areasidied : posterior third of buccal mucosa, soft fatatd
anterior tonsillar pillars. Laser illumination casted of a continuous beam (wavelength: 632.8 rowgp:
60 mW), calibrated at the end of the optical fibeery day. The treatment time (t) for each appbecat
point was given by the equation : t (sec) = en€dgym2) x surface (cm2)/ Power (W). The averagegne
density delivered to the treatment areas was 22]/and was applied on these nine points, equally
distributed on the treated surfaces, for 33 s pertfeach specific LLL session lasted approximatel
minutes). The 60 mW lasers were designed and peatiog Fradama S.A. (Geneva, Switzerland). All laser
illuminations were performed by the same individinatach center. This operator was the only petson
know whether or not the patient was sham-treated déd not participate in the evaluation and saprin
mucositis. During the sessions, patients wore vemgth-specific dark glasses and were instructéeép
their eyes closed, to assure that they did not kwbether they were sham-treated or whether thegived
laser applications. The laser made the same n@rdshe probe was held in the mouth exactly theesa
way, when treating control subjects and when tngdaser patients. The whole irradiation field, el
cavity and the visible oropharynx were inspecte@kiyeduring seven weeks by the same physician (head
and neck surgeon, or radiation oncologist), blinttethe result of randomization. The evaluation of
mucositis and pain was performed on the orophasirgeas (9 points). Criteria for evaluation wére t
standard WHO scale for mucositis in the orophanamd a segmented visual analogic scale for pain
(patient self evaluation). In this phase Il studg,adverse effect was noted with the use of a @DHieNe
laser, though it is important to emphasize the ifge of preventing retinal damage by the use of
wavelength-specific goggles. This is consistenhitevious reports. Laser applications delayed tifne
onset, attenuated the peak severity and shortéeediration of oral mucositis. The difference betwé+
and L- patients was statistically significant frevaek 4 to week 7. With the total delivered dosé%®y,
conventionally fractionated, all L- patients deyed mucositis at week 2, with a peak at week 5a(tl3
grade 3 mucositis, and 2 with grade 2 mucositil)LA patients also had mucositis at week 2, witheak
at week 5 (5 with grade 3 mucositis, 9 with grad#é @ith grade 1). During the 7 weeks of treatmérd,
mean grade of mucositis in L+ patients was sigaiftty lower (p=0.01) than the mean grade in L-qras.
Results on decrease in pain intensity were alsie goinvincing. Laser applications reduced the etk
and duration of morphine administration. Abilitydwallow was also improved. These results confirm
previous data collected with this method, especfall patients undergoing bone marrow transplant
(BMT). In a prospective study, Barasch et al. (@dia 25- mW laser on one side of the mouth ordy an
reported a statistically significant reduction mralomucositis on that side, according to the sapsiystem
they used. In the Barasch study, each patient ¥gaw ner own control, which could be of importance
since mucosal damage on the sham-treated side kaué&benefited also from a distant systemic laser
effect. Cowen et al. (3), using a 60 mW HeNe lagerformed a double-blind randomized phase il tia
which laser was administered to the treatment gohumg conditioning, prior to the day of transglan
This study showed a 33% reduction of grades 3 amdiebsitis in L+ patients. In this trial, mucosivas
scored according to an oral examination guide, @ift6 items scale, of which 4 were assessed by the



patients themselves. Daily mucositis index wasii@gntly lower in L+ patients (p < 0.05) from d+@
d+7 after BMT. The duration of grade 3 stomatitesvalso reduced in L+ patients (p = 0.01). Orat pai
was lower (p = 0.05), and L+ patients required hassphinomimetics (p = 0.05). Finally, xerostomiada
ability to swallow were improved among L+ patiefis= 0.05, and p = 0.01, respectively). All these
results were in keeping with previous observatisogigesting the efficacy of the method (1, 4). $elu
et al. for example (4), identified a trend towal@ser oral mucositis scores, on all examinationsjay an
interim results report of a phase I/l study, iniethlaser application was performed prophylacticall
during conditioning before BMT.

In conclusion, LLLT seems to be a safe and efficraathod for the prevention of chemo- and radiation
induced mucositis, with a tremendous potentialregefor combined modality treatment. The concontita
use of chemo- and radiotherapy is becoming thestandard of care in advanced head and neck cancer,
with very encouraging results, even in nonreseetabbes. Since the main limiting factor of these
combined protocols is the acute mucositis, thisglementary treatment option with low level HeNeclas
could be important in enhancing the feasibilitysa€h regimens, and especially in the conservafion o
dose-intensity effect. At Nice, where the methodasv used routinely during head and neck radiatian,
project a new study testing LLL in patients beirgated with concomitant chemo- and radiotherapy for
advanced head and neck cancer. Even more thamghievement of patient comfort, the therapeutic \nde
of combined specific treatment should be incredmsetthe use of LLLT, besides standard supportive,car
oral care and enteral nutrition (5). During thisdst, other laser wavelengths and powers could stede
and compared to 60-mW HeNe laser.
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Effects of low-level laser therapy on malignant cé: in vitro study.

Barbosa P, Carneiro NS, de B, Brugnera A Jr, ZanirFA, Barros RA, Soriano D.
School of Dentistry, Universidade Federal da BaSalyador, BA, Brazil. albp@ufba.br
The aim of this study was to assess the effecBbf &nd 670-nm laser irradiation on

H.Ep.2 cells in vitro using MTT. In addition to oprevious report on the effects of
LLLT on the proliferation of laryngeal carcinomdlsan which it was found that



irradiaton H.Ep.2 cells with 670-nm laser resulisnicreased cell proliferation, it was
decided to evaluate the effect of increased doskeser light on these cells. The cells,
obtained from SCC of the larynx, were routinelyqassed from defrost to the
experimental condition. The cultures were keptegitit 5% or 10% of FBS. Twenty-four
hours after transplantation, the cells were irrfadiavith laser light (5-mW diode lasers;
635 and 670-nm; beam cross section approximateiyn) at local light doses between
0.04 and 4.8.10(4) Jm(-2). For 670 nm, signifiadifferences in the proliferation were
observed between the two concentrations of FBSQ®82) and between irradiated
cultures and controls (p = 0.000). Although thaultsswere not significant, 635-nm
irradiated cells also proliferated more than n@drated ones. This occurred under both
conditions of nutrition. It is concluded, that dration with 670-nm laser light applied at
doses between 0.04 and 4.810(4) Jm(-2) could signify increase proliferation of
laryngeal cancer cells.

J Photochem Photobiol B. 2000 Dec;59(1-3):1-8.

Magnetic resonance imaging (MRI) controlled outcomef side effects
caused by ionizing radiation, treated with 780 nm-gbde laser --
preliminary results.

Schaffer M, Bonel H, Sroka R, Schaffer PM, Busch MSittek H, Reiser M, Duhmke
E.

Department of Radiation Therapy, University of MumiGermany. sroka@life.med.uni-
muenchen.de

BACKGROUND and OBJECTIVE: lonizing radiation thekapy way of various beams
such as electron, photon and neutron is an egtablisiethod in tumor treatment. The
side effects caused by this treatment such as, yearful mastitis and delay of wound
healing are well known, too. Biomodulation by losvél laser therapy (LLLT) has
become popular as a therapeutic modality for tleelacation of wound healing and the
treatment of inflammation. Evidence for this kinfdapplication, however, is not fully
understood yet. This study intends to demonsthet@dsponse of biomodulative laser
treatment on the side effects caused by ionizidgti@n by means of magnetic
resonance imaging (MRI). STUDY DESIGN/PATIENTS ai8ETHODS: Six female
patients suffering from painful mastitis after lse@mnizing irradiation and one man
suffering from radiogenic ulcer were treated wambda=780 nm diode laser irradiation
at a fluence rate of 5 J/cm2. LLLT was performeda@eriod of 4-6 weeks (mean
sessions: 25 per patient, range 19-35). The tissponse was determined by means of
MRI after laser treatment in comparison to MRI ptmthe beginning of the LLLT.
RESULTS: All patients showed complete clinical resmon. The time-dependent contrast
enhancement curve obtained by the evaluation ofilWijes demonstrated a significant
decrease of enhancement features typical for imflation in the affected area.
CONCLUSION: Biomodulation by LLLT seems to be ampising treatment modality
for side effects induced by ionizing radiation.



Lasers Med Sci. 2003;18(2):100-3.

Low-level 809 nm GaAlAs laser irradiation increaseshe proliferation rate
of human laryngeal carcinoma cells in vitro.

Kreisler M, Christoffers AB, Willershausen B, d'Hoedt B.

Poliklinik fur Zahnarztliche Chirurgie, Johannesténberg-University, Mainz, Germany.
matthiaskreisler@web.de

The aim of the study was to investigate the efféddow-level 809 nm laser irradiation on
the proliferation rate of human larynx carcinomisce vitro. Epithelial tumor cells

were obtained from a laryngeal carcinoma and cedtwumder standard conditions. For
laser treatment the cells were spread on 96-vesilié culture plates. Sixty-six cell
cultures were irradiated with an 809 nm GaAlAs tag@other 66 served as controls.
Power output was 10 mW(cw) and the time of expo36r800 s per well, corresponding
to an energy fluence of 1.96-7.84 J/cm2. Subsedodaster treatment, the cultures were
incubated for 72 h. The proliferation rate was dateed by means of fluorescence
activity of a redox indicator (Alamar Blue Assay)ded to the cultures immediately after
the respective treatment. The indicator is redumechetabolic activity related to cellular
growth. Proliferation was determined up to 72 lerfaser application. The irradiated
cells revealed a considerably higher proliferaetivity. The differences were highly
significant up to 72 h after irradiation (Mann-Wiety U test, p < 0.001). A cellular
responsiveness of human laryngeal carcinoma celsit-level laser irradiation is
obvious. The cell line is therefore suitable fosibaesearch investigations concerning
the biological mechanisms of LLLT on cells.

Braz Dent J. 2002;13(2):109-12.

Does LLLT stimulate laryngeal carcinoma cells? Anm vitro study.

Pinheiro AL, do Nascliento SC, de Vieira AL, RolimAB, da Silva PS, Brugnera A
Jr.

Faculty of Dentistry, Federal University of Bah&alvador, BA, Brazil. alop@ufba.br

Low level laser therapy (LLLT) has been used susfcdly in biomedicine and some of

the results are thought to be related to cell faxdtion. The effects of LLLT on cell
proliferation is debatable because studies havedduoth an increase and a decrease in
proliferation of cell cultures. Cell culture is arcellent method to assess both effects and
dose of treatment. The aim of this study was tessthe effect of 635nm and 670 nm
laser irradiation of H.Ep.2 cells in vitro using MT3-[4,5-dimethylthiazol-2-yl]-2,5-
diphenyltetrazolium bromide). The cells were obggifrom squamous cell carcinoma
(SCC) of the larynx and were routinely processedfdefrost to the experimental



condition. Twenty-four hours after transplantattba cells were irradiated with doses
ranging from 0.04 to 0.48J/cm2 for seven conseeutays (5 mW diode lasers: 635nm
or 670 nm, beam cross-section approximately 1 mrwocal light doses between 0.04
and 0.48 J/cm2. The results showed that 635nm ligkedid not significantly stimulate
the proliferation of H.Ep.2 cells at doses of 0J0em2 to 0.48 J/cm2, However, 670nm
laser irradiation led to an increased cell proéifean when compared to both control and
635nm irradiated cells. The best cell proliferatveas found with 670nm laser irradiated
cultures exposed to doses of doses of 0.04 toJc#82. We conclude that both dose and
wavelength are factors that may affect cell pradif®n of H.Ep.2 cells.
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Combined endoscopic laser and radiotherapy palliatin of advanced rectal
cancer.

Chapuis PH, Yuile P, Dent OF, Sinclair G, Low L, Agiarwal G.

Department of Colon and Rectal Surgery, The Unitseas Sydney at Concord Hospital,
New South Wales, Australia. pchapuis@mail.usydaadu.

BACKGROUND: In the palliative treatment of patient#h advanced, inoperable rectal
cancer, combined endoscopic laser and radiothdraps been claimed to be more
effective than laser therapy alone. The numbeasél treatments, laser energy used,
relapse rate, treatment of relapse, morbidity amdigal in consecutive patients who
were treated either by laser therapy alone or lalssrradiotherapy was compared.
METHODS: Prospective data were analysed with regardimber of treatments, laser
energy used, relapse rate, morbidity and survimab6 consecutive patients. RESULTS:
The crude relapse rate was significantly highehelaser only group than in the laser
plus radiotherapy group (58 and 15%, respectively;0.002). There was no difference
between the groups in the median total numbersafrlreatments or the mean total laser
energy used. In patients experiencing a relapseg tlvas no difference in the median
number of relapses, the number of laser treatnparsisrelapse or the total energy used
post-relapse. Survival did not differ between theugs and there were no treatment-
related deaths. CONCLUSIONS: These findings demnatest clear reduction in relapse
after using combined laser and radiotherapy tagialpatients with advanced rectal
cancer with no appreciable additional morbidity &iagte encouraged continuing use of
this treatment.

LASER THERAPY IN CLINICAL ONCOLOGY

R. Kabisov, V. Chissov, V. Sokolov
Moscow Gertsen Cancer Research Institute, Moscassig

The methodological basis for the treatment of nmelig tumors will remain multivariant
combinations of surgical, radiation and medicinatimods in the next century just like in
this century. Such approach undoubtedly providesesesults although the effectiveness



of the treatment, rehabilitation indices and thistenxg standards of oncological patients
do not meet requirements of society, physicianspatignts. It is for the first time that
system of Low Intensity Laser Therapy (LILT) hagbeised. From the position of the
system approach LILT technologies with oncologatients represent complicated
biotechnical processes and at its application fipdeatures of the system, i.e. "tumor-
organism"”, technology of the irradiation as welpasfessional experience of the
operator (i.e. physician) play a very importantrahd should be taken into account.
LILT has been applied for 1000 patients with ongad@athology of major localizations,
different clinical states and morphological fornmglependent of sex, age, psychosomatic
features and other standard factors. The maingrentILT in the treatment of
oncological patient were: protective action during antitumorogenic and radiation
therapy (hemo-clinical correction); stimulationgsbwth-inhibiting factors and increase
of the tumor sensivity to special and other addalaneans of treatment; preventive
measures and treatment of complications after cairgperations; improvement of the
results and quality of rehabilitation therapy aadliptive treatment; treatment of
opportunist pathologies with oncological patiepigivides elimination of reaction for
radiation therapy in 93,6% of cases; eliminatioswfgical complications in 89,4%.
Effectiveness of the palliative LILT is 68,4%. Albste contraindications of LILT have
not been revealed. The analysis of immediate amgk ltierm results reveals a complete
absence of oncostimulating influence of LILT. Thiiss possible to say that LILT is a
new mean, improving the quality and results of mlsimed treatment of patients with
malignant tumors.



