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Qual Fonte de Luz utilizar?

e LASER VERMELHO (V)

* Tecidos vermelhos e mais superficiais

* LASER INFRA-VERMELHO (IV)

* tecidos brancos ou translucidos e mais profundos.









Técnica
pontual — por
contato



COR DA PELE

+ CROMOFOROS

Nao irradiar pintas, manchas e tatuagens!



Quanto
utilizar???

* O SEGREDO PARA O SUCESSO DE
QUALQUER ACAO TERAPEUTICA E
A DOSE, SABER AVALIAR 0OS
EFEITOS, E CORRIGIR A DOSE
SEMPRE QUE NECESSARIO!



Energia

onde:

E = Energia (J)
P = Poténcia (W)
T = Tempo de aplicacdo (seg.)
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Disturb Comun, Séo Paulo, 29(3): 570-578, setembro, 2017
O USO DA LASERTERAPIA DE BAIXA INTENSI-

DADE NA FONOAUDIOLOGIA

Quanto as patologias fonoaudiologicas da area
de Motricidade Orofacial o destaque foi para: de-
sordem temporomandibular, disfagia orofaringea,
paralisia facial e patologias que necessitam de
cicatrizacao tecidual (agressoes proteses/implantes,
pos-operatorio de cirurgia ortognatica e fissuras



O LASER vermelho no modo ILIB, aplicado
na artéria radial tem efeito sist€mico e pode ser
aplicado sem riscos ao paciente que muitas vezes
esta debilitado. Ja com o LASER infravermelho ¢
possivel estimular o trofismo da musculatura que,
associado a exercicios miofuncionais, favorece a
tonificacao ou relaxamento muscular. Também ¢
possivel utilizar-se da terapia fotodinamica para
estimular a aceleragdo do combate do proprio or-
ganismo a fungos, bactérias e inflamag¢des comuns
a esses pacientes'”>.



Laserterapia nas Disfagias



DESEMPENHO MUSCULAR

LaserVelV Melhora o
desempenho muscular

Reduz a fadiga Beneficia o reparo
muscular durante os muscular
exercicios



Lasers Med Sa
DO1 101007 510103013 14654

REVIEW ARTICLE

Effect of phototherapy (low-level laser therapy and light-emitting
diode therapy) on exercise performance and markers of exercise
recovery: a systematic review with meta-analysis

Emesto Cesar Pinto Leal-Junior - Adriane Aver Vanin -

Eduardo Foschini Miranda - Paulo de Tarso Camillo de Carvalho -
Simone Dal Corso - Jan Magnus Bjordal

Received: 4 Auguse 2013 / Aceepeed: R Octeber 2013
L) Springes-Vezlag Landon 2013

* V e |V resultados semelhantes * Melhora no desempenho

* Dosimetria: 5 a 6J/ponto muscular

H g 7 . (Y by i
» Aplicacdo antes dos exercicios Prevencao de lesdes musculares

* Acelera a recuperacao muscular



Lasers Med Sci
DAOI 10.1007:%101034013-1465-4

Effect of phototherapy (low-level laser therapy and light-emitting
diode therapy) on exercise performance and markers of exercise
recovery: a systematic review with meta-analysis

Emesto Cesar Pinto Leal-Junior - Adriane Aver Vanin -
Eduardo Foschini Miranda - Paulo de Tarso Camillo de Carvalho -
Simone Dal Corso - Jan Magnus Bjordal

Received: 4 Auguse 2013 / Acczpied: R October 2013
1) Springes-Vesing Landon 2013
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REVIEW ARTICLE

Photobiomodulation therapy for the improvement of muscular
performance and reduction of muscular fatigue associated
with exercise in healthy people: a_systematic

review and meta-analysis

Adriane Aver Vanin'? - Evert Verhagen>" - Saulo Delfino Barboza* -

Leonardo Oliveira Pena Costa” - Ernesto Cesar Pinto Leal-Junior
Lasers Med S B3:181-214

Interestingly, positive results were found in Estudos sugerem que os dois

most studies that combined different comprimentos de onda, quando

wavelengths and sources of light, and it must | ) . .
be explored because few studies used this kind utilizados  juntos (V. + V),

of device. apresentaram melhores resultados.




Brazilian Journal of Physical Therapy 2018;xxX(XX):XXX—XXX

Brazilian Journal of
Physical Therapy

https://www.journals.elsevier.com/brazilian-journal-of-physical-therapy

MASTERCLASS

Clinical and scientific recommendations for the use of
photobiomodulation therapy in exercise performance
enhancement and post-exercise recovery: current
evidence and future directions

Ernesto Cesar Pinto Leal-Junior?:-*, Rodrigo Alvaro Brand&ao Lopes-Martins®©,
Jan Magnus Bjordal

Musculos pequenos: 20 a 60)J

Poténcia média utilizada: 50 a 200mW

Comprimento de onda: vermelho + infravermelho (melhora da performance muscular)

Tempo: minimo 30seg/ponto

Aplicagao pontual por contato

Aplicagao em toda a extensao do muculo

Efeito: 5min. a 6h antes da atividade




RESUMINDO...

* Laser melhora desempenho muscular
* Diminui indice de fadiga

 Aumento do tempo de execucgao

e Acelera o tempo de recuperacao

* Beneficia o reparo muscular

* Previne lesoOes



FORTALECIMENTO MUSCULAR NAS DISFAGIAS
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FORTALECIMENTO MUSCULAR NAS DISFAGIAS

5.3.1

Management of patients with stroke:

A national clinical guideline

identification and management of dysphagia

MUSCLE-STRENGTHENING EXERCISES

A small RCT of the effectiveness of a suprahyoid muscle-strengthening exercise programme
demonstrated significant improvements. Fourteen of the 27 patients had chronic post-stroke
dysphagia and were tube fed prior to the intervention.'®' Suprahyoid strengthening programmes(a
are designed to have an effect on the pharyngeal biomechanics of the swallow by increasing

upper oesophageal opening, increasing anterior laryngeal excursion and reducing post-swallow .
aspiration. NIV

A cohort study examining the effectiveness of lingual exercises showed a positive effect on al
patients in the sample, even those patients who were up to four years post stroke.'®2

Published June 2010
SIGN consents to the photocopying of this guideline for the
purpase of implementation in NH535cotland

Scottish Intercollegiate Guidelines Network
Elliott House, 8 -10 Hillside Crescent
Edinburgh EH7 SEA

www_sign.ac.uk

EIS DE EVIDENCIA



QUAL A HIPOTESE PARA USAR O
LASER NO PACIENTE DISFAGICO???

QUEM E MEU PACIENTE?
QUAL A PATOLOGIA DE BASE?
QUAL A CAUSA DA DISFUNCAO DA
DEGLUTICAQ?
QUAL A ALTERACAO NA DEGLUTICAO:
- BIOMECANICA?
- SENSITIVA?
QUAL O MEU PROGRAMA
TERAPEUTICO?
O LASER PODERA AJUDAR NESSE
PROGRAMA?




Imagem retirada da Internet



CHAVE PARA O
SUCESSO » 3
TERAPEUTICO -~

ASSOCIADOS A FUNCAO!

Estimulos sensitivos baseados na
NEUROFISIOLOGIA

Fortalecimento Muscular baseado na FISIOLOGIA
DO EXERCICIO




O LASER SOZINHO NAO AUMENTA FORCA MUSCULAR!

N\

Aumenta a
ENERGIA no

musculo
\ Programa de

Treinamento =2
Fisiologia do
Exercicio

Potencializa
0S exercicios




O LASER SOZINHO NAO AUMENTA FORCA MUSCULAR,

MAS MELHORA O DESEMPENHO!




DESEMPENHO MUSCULAR

© & v

SELECIONAR O SELECIONAR O APLICAR LASER V+IV
OBJETIVO TERAPEUTICO EXERCICIO ESPECIFICO ANTES DO EXERCICIO



RELAXAMENTO MUSCULAR




ALTERACOES
MUSCULARES
ENCONTRADAS

* ORBICULAR BOCA

* BUCINADOR

e LINGUA

* PALATO

» SUPRA-HIOIDEOS
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ISSN 2317-1782 (Online version)

Efeitos imediatos da fotobiomodulacao

Artigo Original - , . L
sobre a pressao maxima dos labios

Original Article
Vanessa Mouffron' Immediate effects of photobiomodulation on
Renata Maria Moreira Moraes Furlan? . .
Andréa Rodrigues Motta? maximum lip pressure

Investigar os efeitos imediatos da fotobiomodulagdo sobre a pressao maxima dos labios

B ’
=»
-
i
e B
da .
~
’
»

- 40 sujeitos
- Avaliados IOPI antes e apds a FBM
- Bulbo entre os labios: pressiona-lo com a maior forca
possivel
- 4 grupos

Figura 1. Avaliacéo da forga labial utilizando-se o IOPI



Parametros: |

d)

Poténcia: 100mW

Comprimento de onda: infravermelho - 808 nm
6 pontos orbicular da boca

4 grupos:

Grupo controle: ndo houve aplicacdo do LASER;

G1: aplicou-se dose de 1 J por ponto, densidade de energia de
35 J/em? em cada ponto, tempo de aplicagdo de 10 segundos
por ponto, totalizando 6 J no musculo;

G4: aplicou-se 4 J por ponto, densidade de energia de
140 J/em?, tempo de aplicacdo de 40 segundos por ponto,
totalizando 24 J no musculo;

G7: aplicou-se 7 J por ponto, com densidade de energia de
245 J/cm?, tempo de aplicacdo de 70 segundos por ponto ¢
dose total no musculo de 42 J.

Figura 2. Pontos de aplicacdo do LASER



Resultados: |

Tabela 1. Medidas da presséo labial em kPa antes e ap6s o LASER em cada grupo

Grupo Controle 1J 4J 7J
Pré Pés Pré Pés Pré Pés Pré Pés
Média 11,80 11,70 12,90 12,90 11,50 12,20 10,60 11,90
Mediana 11,50 12,50 12,50 13,00 11,00 13,00 10,50 11,50
DP 3,77 3,27 3,60 4,70 2,12 2,15 2,63 2,88
Minimo 6,00 6,00 7,00 6,00 9,00 7,00 7,00 8,00
Méaximo 20,00 15,00 18,00 20,00 15,00 14,00 14,00 16,00

valor de p* 1,000 1,000 0,250 0,013

*Teste de Wilcoxon
Legenda: J = joule; DP = desvio-padrao.

- No grupo irradiado com 4 J nao houve diferenca estatisticamente significativa
nos niveis de pressao maxima
- Aumento significativo da pressdao maxima dos labios para a dose de 7]/ ponto

Conclusao: |

- O LASER de baixa intensidade na dose de 7 J promoveu mudangas no desempenho
do musculo orbicular da boca em tarefa de pressao maxima.




ORBICULAR DA BOCA

— Para potencializar o exercicio:

QUANDO?

QUANTO?

COMO?

AVALIANDO OS
RESULTADOS PARA

CORRIGIR A DOSE!




BUCINADOR

— Para potencializar o exercicio:

QUANTO?







LINGUA

Palatopharyngeus muscle

mmmm) Palatoglossus muscle

‘ Inferior longitudinal muscle of tongue

Mastoid process

Digastric muscle (posterior
belly) (cut)

Styloid process
Pharyngobasilar fascia

Superior pharyngeal constrictor muscle
Stylohyoid ligament

Styloglossus muscle < mmmm
Glossopharyngeal part of superior
pharyngeal constrictor
Stylopharyngeus muscle

Stylohyoid muscle

Middle pharyngeal constrictor muscle
Digastric muscle (posterior belly) (cut)
Hyoglossus muscle

Intermediate tendon of digastric muscle (cut)
Mylohyoid muscle (cut) Fibrous loop for intermediate digastric tendon

Hyoid bone
Geniohyoid muscle L
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Superior Longitudinal Inferior Longitudinal Transverse/Vertical

HG SL TV

G) Superior view of extrinsic muscles H) Superior view, surface transparent [) Frontal view, surface transparent

Anat Rec (Hoboken). 2013 July ; 296(7): 1102-1114. doi:10.1002/ar.22711.
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I ]
Vhen kaser therapy s When laser therapy is

appiied drectly 1o the skin applied directly to the skin ‘
in an OFF-CONTACT in an ON-CONTACT method, |
method. some of the some of the energy is ‘
Ontgy 1 shecdbad andior \ absorbed by the skin, less
refiected by the skin. This ‘ eflect and |
means an acceptable \ energy is reflected, a PO ntU a I
amount of enargy reaches j tissue is compressed, This { \
the target tissue ‘ means that much more

‘ energy reaches the target

tissue. Por contato

Em repouso
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ORIGINAL ARTICLE

The Effects of Lingual Exercise in Stroke Patients
With Dysphagia

JoAnne Robbins, PhD, Stephanie A. Kays, MS, Ronald E. Gangnon, PhD, Jacqueline A. Hind, MS,
Angela L. Hewitt, MS, Lindell R. Gentry, MD, Andrew J. Taylor, MD

Arch Phys Med Rehabil Vol 88, February 2007




Bulbo: 10 repeticoes

- Anterior 3x/dia ETNMENER

- Posterior 3 dias/semana

Bulb 1 = Anterior Position
Bulb 2 = Middle Position
Bulb 3 = Posterior Position

RESULTADOS:

- Maior abertura do EES

- Aumento da excursao anterior da laringe
- Reducdo da aspiracdo apos a degluticdo )
- Aumento da pressdo da degluticdo o 7

Digital
Swallowing
Workstation




| )
aundiiha. 0 @

§ C A W ST IECOL CIE315 3 kﬂ
pepm———— HOSPITAL Fonoaudiologia

LIENL.

RISOLETA TOLENTINO NEVES

FOTOBIOMODULACAO DE BAIXA POTENCIA PARA PRESSAO DE LINGUA EM
PACIENTES POS AVC NA FASE AGUDA

Tatiana Simdes Chaves, Rafaela Teodoro da Silva, Laélia Cristina C. Vicente, Alexandre Cavallieri Gomes

Hospital Risoleta Toentino Neves e Universidade Federal de Minas Gerais — Minas Gerais

Descritores: Laserterapia, Lingua e Acidente Vascular Cerebral.

* Objetivo: Verificar a acao do uso da PBM associada a terapia
miofuncional na pressao de lingua em pacientes pds-AVC na fase aguda.

- UAVC HRTN
- AVCifase aguda
- |ldade: entre 44 e 79 anos



60 pacientes
UAVC/HRTN

Grupo Caso:
29p
LASER + FONO

Grupo Con:
31p
Placebo+ FONO

Anyplitude (kPa)

Avaliados:
NIH
FOIS
MASA
PLL

Biofeedback Pré-Fono Fonoaudidlogo: Rosana 08:23
Pressdo da Labion @ da Lingua (PLL Fré-fono) Usudrio: Pedro 17/06/2016
ldbios
@ dorso de lingua
ponta de lingua
primeira medigio
78,09 kPa
segunda medigio
76,70 kPa
terceira medigdo
79,97 kPa
Média das 3
medigbes
|78.26 kPa
Selecione a
Impressora
PDF Creator
imprimir
| voltar
00204060811,21,4161,822224262833,2343,63,84424446485525456586

Tempo (s)




(Gca)

| 3 J/ponto

12 Repeticoes

) %L Contra resisténcia 4 Ant. e Post.
l‘ % (100% V.A.)

Y “3; ) 5 Séries

Satparmace) ) 4 i

Fig 1. Positioning of air-filled 10P1 pressure sensor between tongue
blade and hard palate.
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RESULTADOS

TABELA 2: CARACTERIZACAO E COMPARACAO DAS MEDIAS DAS AVALIAGOES DA
PRESSAO DE LINGUA ENTRE A PRE E POS-INTERVENGOES E ENTRE OS GRUPOS

Ponta de Ponta de Dorso de Dorso de
, ] , X Valor , z , , *
lingua pré- lingua pos- * lingua pré- lingua pés- Valor p
intervencao intervencao intervencao intervencao

Minimo 9.72 33.51 7.34 25.26
Maximo 84.43 106.42 73.60 88.07

Caso Mediana 4721 23.1 7551 <0.001 _27.4722.3 4855 < 0.001
Média 48.82 71.93 31.15 53.47
Desvio padrao 20.62 20.06 10.05 17.46
Minimo 19.28 29.79 7.89 21.13
Maximo 91.03 98.93 67.82 71.29

Controle  Mediana 6351 12-3 7353 <0.001 3978 11.5 4734  <0.001
Média 59.77 72.07 36.62 48.17
Desvio padrao 23.35 20.60 17.30 15.16

Valor p** 0.060 0.980 - 0.209 0.215 -

Minimo 9.72 29.79 7.34 21.13
Maximo 91.03 106.42 73.60 88.07

Total Mediana 51.46 74.52 < 0.001 31.99 48.04 < 0.001
Média 54.48 72.00 33.98 50.73
Desvio padrao 22.57 20.18 16.78 16.40

(*) Teste t de 'Student’ para amostras pareadas; (**) Teste t de 'Student’ para amostras

independentes

A
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RESULTADOS

PONTA DE LINGUA: W\ R | DORSO DE LINGUA:

! 47,3% melhora Gca | , { - ' ! 71,7% melhora Gca |

20,57% Placebo | = ‘ 31,5% Placebo

A LASERTERAPIA ASSOCIADA A TERAPIA MIOFUNCIONAL, APRESENTOU O DOBRO DO GANHO DAS
PRESSOES MAXIMAS ANTERIORES E POSTERIORES EM COMPARACAO COM A TERAPIA MIOFUNCIONAL
EXCLUSIVA.



AVALIAR OS
RESULTADOS PARA
CORRIGIR A DOSE!

Para potencializar o exercicio:

QUANDO?

QUANTO?




PALATO

Incisive papilla Incisive fossa

Transverse palatine folds .
Greater palatine a. and n.

Palatine raphe
Greater palatine foramen

Palatine process of
maxillary bone

Lesser palatine a. and nn.

Palatine glands
Pterygoid hamulus

Horizontal plate of palatine bone .
Buccinator m. ) .
Basilar part of occipital bone

Levator veli palatini m. -

Choanae

Palatine aponeurosis
(from tensor veli palatini m.)

- Musculus uvulae
‘ Palatopharyngeus m.

Palatine tonsil

Pterygomandibular raphe - Tensor veli palatini m.

Superior pharyngeal constrictor m. Medial pterygoid plate

Palatoglossus m._ Pterygoid hamulus
% Nﬂq{; Tendon of tensor veli palatini m.

Pterygoid hamulus

Superior pharyngeal constrictor m. (cut)
/

Levator veli palatini m. (cut) Palatopharyngeus m.

Musculus uvulae

FIGURE 8.44 Posterior View of Soft Palate Muscles. (From Atlas of human anatomy, ed 7, Plate 67.)



Palatoglossus muscle

Levator veli
palatini muscle

muscle

Levator veli palatini

Tensor veli palatini
Muscle uvula

Palatopharyngeus and
palatoglossus



—> Para potencializar o exercicio:

QUANDO?

QUANTO?

Imagem retirada da Internet



Medicine
I study Protocol Clinical Trial e I C I n e

................................................

Photobiomodulation by low-level laser therapy in
patients with obstructive sleep apnea
Study protocol clinical trial (SPIRIT compliant)

Fernanda Cristina Ferreira de Camargo, BS?, José Roberto DeMoura, MS®®, Felipe Xerez Cepeda, PhD?,
Marilia de Aimeida Correia, PhD?, Reginaldo Ceolin Nascimento, BS?, Lucas Fortes-Queiroz, BS?,
Fabiana Gongalves Ferreira, BS?, Renata Kelly da Palma, PhD?, Maria Fernanda Hussid, MD, MS?,

Maria Cristina Chavantes, MD, PhD?, lvani Credidio Trombetta, PhD*"

Evaluated for eligibility (n =)

Excluded (n =)
Do not meet the inclusion criteria (n =)

Give up participating (n =)
. Other reasons (n =)

Drnnivind-1 Enherigry 2020 / Accepted: 13 February 2020

—_—

— k TCLE Signature
I Randomized (n =36) |
| ( Evaluation ) [ Evatwation |
Evaluations before intervention Evaluations before intervention
[ Allocation ] [ Allocation ] l
A}
LLLT group (n=18) C group (n=18)
LASER applications Placebo applications
(2 times a week for 2 months) (2 times a week for 2 months)
[ Revaluation ] [ Revaluation ] 1

\
16 session 16™ session
Flowchart source: Authors

Figure 1. Flowchart of the study.




Figure 2. The 8 points of LLLT application: soft palate, uvula, pharyngeal walls,
palatine tonsils, and on the tongue base. The LASER therapy will apply twice a
week, over a 2-month period, totaling 16 sessions. Each point will be
stimulated for 8seconds in the soft palate, uvula, pharyngeal walls, palatine
tonsils, and on the tongue base. Figure adapted from Storchi IF.¥! LASER=
light ampilification by stimulated emission of radiation, LLLT=low-level laser
therapy.

LLLT protocol applied by continuous infrared in patients with

obstructive sleep apnea.

Dosimetric parameters

Wave-length

Operating mode

Power

Exposure time

Irradiance

Radiant exposure

Radiant energy

Number of irradiated points
Application sites

Application technique
Number of sessions and frequency

Total energy
Photosensitizer

808 nm

Continuous

250 mw

8seconds x 8 points =64 seconds
5.76 W/cm?

46.11J/em?

2J

8

Soft palate, palatine tonsils, pharyngeal walls,
uvula, and on the base of the tongue

Prolonged contact irradiation

Two times per week, for 2 months:
16 sessions

2Jin 8 points=16J

None
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Digastrico: ventre anterior e
posterior

Milohiédeo

Geniohioideo

Estilohioideo

Mastoid process
Styloid process
Digastric muscle
(posterior belly)
Stylohyoid muscle

| Greater horn )
Lesser horn }Hymd bone
Body

Thyrohyoid muscle
Omohyoid muscle
Sternohyoid muscle

Lingual Sublingual gland

; l/nerve - F_.'- &}.

Superior men
(genial tuberc
for origin of

L [

; Lesser horn
Body
tGreater horn




Mastoid process

Stylohyoid muscle

Digastric muscle (posterior belly)

Thyrohyoid muscle

Geniohyoid muscle Oblique line of thyroid cartilage

Sternohyoid muscle

Omohyoid muscle Omohyoid muscle (inferior belly)

(superior belly)

Sternothyroid
muscle o~

(o

— )&

Sternum



— Para potencializar o exercicio:

QUANDO?

ONDE?

QUANTO?

AVALIAR OS

RESULTADOS PARA N SRR A
CORRIGIR A DOSE! - I;‘nam rerbda dalnnt |




ELEVACAO LARINGEA

@

SELECIONAR O
OBJETIVO
TERAPEUTICO

Melhora da
elevacao
laringea 2
supra hioideos

_ v

SELECIONAR O APLICAR LASER
EXERCjCIO ANTES DO EXERCICIO
ESPECIFICO

« |OPI/PLL 4JV +4J IV

5 pontos

TUBO RESSONANCIA

EXTERIORIZACAO LINGUA

NECKLINE

FUNCAO!




J. Prys. Ther. Sci. 2% 1817188, 2017

-~ P .

Original Article

Effects of jaw opening exercise on aspiration in
stroke patients with dysphagia: a pilot study

DoxG-Hwax O, Juna-Hze Won?, Yousa-A Kiv®, Wos-Jin Kiv?*

)
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Isométrico:

1x/dia _
60 seg. 3x . Avaliacao VDF
o 5 dias/semana e
Isotonico: Pre e pos
4 semanas
30 x

RESULTADO:

- Reducdo de 2 pontos na PAS

- Sugere que o exercicio de contra-resitencia mandibular € efetivo na
reducdo da aspiragao



O SEGREDO
E A DOSE-

RESPOSTA!




dentistry journal I

Case Report
Photobiomodulation Therapy in the Treatment

of Chronic Dysphagia Post Hormonal Therapy
in a Breast Cancer Patient

Marwan El Mobadder 1*(0, Fadi Farhat 2 and Samir Nammour !

1 Department of Dental Science, Faculty of medicine, University of Liege, 4000 Liege, Belgium;

S.Namour@ulg.ac.be

Department of Hematology—Oncology, Hammoud Hospital University Medical Centre, G. Hammoud Street,
Sidon 652, Lebanon; drfadi.research@gmail.com
Correspondence: marwan.mobader@gmail.com

check for
Received: 30 March 2019; Accepted: 30 April 2019; Published: 13 May 2019 updates

*



International Journal of

=
Environmental Research m\DP|
and Public Health =

Case Report

Photobiomodulation Therapy in the Treatment of
Oral Mucositis, Dysphagia, Oral Dryness, Taste
Alteration, and Burning Mouth Sensation Due to
Cancer Therapy: A Case Series

Marwan E1 Mobadder 1-*(, Fadi Farhat 2, Wassim El Mobadder 2 and Samir Nammour !

1 Department of Dental Science, Faculty of medicine, University of Liege, 4000 Liege, Belgium;

S.Namour@ulg.ac.be

Department of Hematology-Oncology, Hammoud Hospital University Medical Centre, Saida 652, Lebanon;
drfadi.research@gmail.com (F.F.); wmobader@gmail.com (W.E.M.)

*  Correspondence: marwan.mobader@gmail.com; Tel.: +961-71-343-767

Received: 19 October 2019; Accepted: 12 November 2019; Published§15 November 2019 ﬁ;e(f‘.l:t?;



Table 4. Photobiomodulation therapy for the management of dysphagia parameters: Applications and
treatment protocol.

Irradiation Treatment Area Parameters

Four points on the soft palate, four
points on the oropharynx.

Intraoral Bilaterally, four points to soft Wavelength of 635 nm, 3 J/cm? for
palate and onto oropharynx. 10 s on each point, 100 mW,
Lateral and ventral pharynx and continuous and contact mode.
E larynx. Midline neck and lateral
xtraoral

neck anterior to
sternocleidomastoid muscle.

Table 5. Results of the assessments of oral mucositis using the national cancer and dysphagia using the
functional outcome swallowing scale for staging oropharyngeal dysphagia.

Assessment Method Ti T1 T2 T3 T4 T5
FOSS scale 2 2 1 1 0 0
NCI scale 2 2 1 0 0 0

Ti = before treatment, T1 = after 24 h of the first session, T2 = after 24 h of the second session, T3 = 24 h after the third
session, T4 = 24 h after the fourth session, T5 = 24 h after the fifth session, FOSS = functional outcome swallowing
scale for staging oropharyngeal dysphagia, NCI= national cancer institute. Oral mucositis measurements were
made according to the National Cancer Institute.

4. Conclusions

Within the limitations of the study, photobiomodulation therapy with the specific parameters
and treatment protocol used in this study can be considered effective in the management of oral
mucositis, dysphagia, oral dryness, taste alteration, and burning mouth sensation due to cancer therapy.

Further studies need to be done to confirm its effectiveness and to identify the optimal parameters and
treatment protocol.



Table 2. Functional outcome swallowing scale for staging oropharyngeal dysphagia proposed by ]
R. Salassa in the 39th annual meeting of the American Society for Head and Neck Surgery.

Stage Stage Criteria

Stage 0 Normal physiological function and asymptomatic.

Normal physiological function but with episodic or daily symptoms of
dysphagia such as reflux symptoms, globus, odynophagia, repetitive
swallow, throat-clearing habit, difficulty chewing, minor oral
incompetence, sensation of food getting stuck in the throat or esophagus.

Stage I

Compensated abnormal function manifested by significant dietary
Stage II modifications or prolonged mealtime. Weight is stable, cough is absent
or occasional, aspiration is absent or occasional and mild.

Decompensated abnormal function manifested by weight loss of 10% or
loss of body weight over 6 months due to dysphagia, or frequent cough,
gagging, or aspiration during meals. Aspiration may be mild or
moderate. Patients in this stage are unstable in terms of nutrition or
respiratory status. Pulmonary complications have not occurred, but the
patient is at risk.

Stage III

Severely decompensated abnormal function manifested by weight loss
of more than 10% of body weight over 6 months due to dysphagia,
or severe aspiration. Non-oral feeding recommended for most (>50%) of
nutrition. Patients in this stage are nearly complete failures at
swallowing and may safely swallow only under strictly defined
conditions, which do not meet their nutritional needs.

Stage IV

Nonoral feeding for all nutrition. Patients in this stage are complete
Stage V failures at swallowing. They are different from stage IV in that they
cannot swallow anything safely.
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Low-level laser therapy/photobiomodulation in the management
of side effects of chemoradiation therapy in head and neck
cancer: part 2: proposed applications and treatment protocols

Judith A. E. M. Zecha', Judith E. Raber-Durlacher':2, Raj G. Nair3, Joel B. Epstein*:°,

Radiation Prophylactic: Extra-oral: Extra-oral: Extra-oral:

dermatitis Start daily treatment at the Red laser diodes cluster, | Prophylactic: 2 J/cm? for Cutaneous surfaces on the
initiation of radiotherapy, or with 630-680 nm, laser diodes panel, radiation field where dermatitis
a grade 1 radiation dermatitis 20-150 mW/cm? 3 J/cm? for extra oral LED is anticipated (often

or Cluster erythematous after RT)

Therapeutic: Mixed Red and IR LED
Continue treatment at least 3 cluster 20mW/cm? - Therapeutic:
times a week until symptoms 80mW/cm? At least 4 J/cm?
improve

Dysphagia Prophylactic: Extra-oral: Extra-oral: Extra-oral:
Radiotherapy: start treatment the | Lateral and ventral IR laser diodes or LED Extra-oral: Midline neck and lateral neck
first day of radiotherapy and pharynx and larynx cluster Prophylactic: 3 Jfcm? laser anterior to sternocleidomastoid
continue all days of radiation (no 750- 830 nm diodes or LED Cluster muscle

requirement regarding the
timeing of laser sessions, before
of after radiation session)

Therapeutic:

Continue treatment at least 3
times a week until symptoms
improve

Intraoral:
Soft palate, oropharynx

20mW/cm? - 80mW/cm?

Intra-oral:
630 - 680nm
20mW - 150mW

Intra-oral:
Prophylactic: 3 J per point

Intra-oral:
Bilaterally, 4 points to soft
palate and onto oropharynx

Support Care Cancer. 2016 June
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Review

Photobiomodulation Therapy (PBMT) in Peripheral
Nerve Regeneration: A Systematic Review

Marcelie Priscila de Oliveira Rosso 1, Daniela Vieira Buchaim 2-3, Natalia Kawano 2
Gabriela Furlanette 2, Karina Torres Pomini ! and Rogério Leone Buchaim 1-2-*

Received: 17 May 2018; Accepted: 7 June 2018; Published: 9 June 2018

4

Acelera o processo de regeneracao do nervo
Aumenta o numero de fibras mielinizadas

Melhora a organizacao da bainha de mielina durante a
regeneracao

Estimula a propagacao do impulso elétrico

Reduz a inflamacao

Reduz a dor

Aumenta a vascularizagao

Libera fatores de crescimento

E aumento do colageno

5. Conclusions

concluded that PBMT has beneficial effects on the recovery of nerve lesions, especially when related
to a faster regeneration and functional improvement, despite the variety of parameters. 7



=5 SENSIBILIDADE
= Para pacientes com reducao da sensibilidade:

e Estimula terminacdes nervosas superficiais
* Potencial de acao
* Doses baixas: 3-4 )
* CO: IV
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ORIGINAL ARTICLE

Photobiomodulation therapy (PBMT) and/or cryotherapy
in skeletal muscle restitution, what is better? A randomized,
double-blinded, placebo-controlled clinical trial

Paulo Roberto Vicente de Paiva'? - Shaiane Silva Tomazoni® - Douglas Scott Johnson* -
Adriane Aver Vanin'” « Gianna Mées Albuquerque-Pontes ' -

Caroline dos Santos Monteiro Machado' - Heliodora Ledo Casalechi'® -

Paulo de Tarso Camillo de Carvalho'?” - Ernesto Cesar Pinto Leal-Junior ">
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Placebo PBM melhores resultados
PBM — PBM + crioterapia
Crioterapia

Crio + PBM

Pbm + Crio



SENSIBILIDADE

—> Para pacientes com sensibilidade aumentada
* Reducado da sensibilidade = criancas com hipersensibilidade:

seletividade alimentar e algumas sindromes. Adultos pos TCE

* Laser infravermelho — modulacao

* Aproximadamente 5 a 6J/ponto

MODULACAO




DISGEUSIA

ApOds mucosite para regeneracao

da mucosa.
Pacientes respiradores orais.

Pacientes com dieta suspensa por
muito tempo para estimulo

gustativo.

REPALADARIZACAO:

- 10 pontos
- 2 a 3J Laser vermelho
- 2 a 3x/ semana

Support Care Cancer. 2016 June



Treatment area

MUCOSITE ORAL

* Prevencdo e tratamento
* Profilatico: 2J/ponto

A\ Terapéutico: 3 a 4J/ ponto
* CO:V

Nao irradiar sobre o local de bidpsia
\ OuU sobre onde estava localizada a
-V |esao tumoral

Support Care Cancer. 2016 June




MUCOSITE PREVENCAO

* 12 dia de Quimio
» 2]/ ponto

* CO:V

* Total 18 pontos
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Efficacy of low-level laser for treatment of cancer oral mucositis:
a systematic review and meta-analysis

Fernando Anschau ' - Jacqueline Webster' - Marcelo Eduardo Zanella Capra’' - André Luis Ferreira de Azeredo da
Silva? - Airton Tetelbom Stein'*
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EFEITOS DO LASER NA MUCOSITE ORAL

 Aumento da microcirculacao;
* Melhora da drenagem linfatica;
 Aumento da sintese de colageno;

 Aumenta proliferacao de células epiteliais;
e Alivio da dor;

 Recomendado pelos 6rgaos internacionais de estudo do cancer.



DISTURBIOS SALIVARES




Glandulas Salivares

* As PAROTIDAS produzem
saliva mais serosa e aquosa
como resultado da
estimulacao durante as
refeicoes.

As glandulas
SUBMANDIBULARES e
SUBLINGUAIS produzem
saliva mais viscosa e de uma
forma mais constante ao
longo do dia
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XEROSTOMIA

Uotume XX, Numbor X%, 2017 Original Research

© Mary Ann Liebert, Inc.
Pp. 1-5
DOI: 10.1089/pho.2017.4325

Different Protocols of Photobiomodulation
Therapy of Hyposalivation

BoZana Londar Brzak, DMD, PhD; Livia Cigi¢, DMD, PhD? Marinka Barievi¢, DMD, PhD?
lvan Sabol, PhD# Marinka Mravak-Stipeti¢, DMD, PhD! and Dubravko Risovié, PhD®

Photomedicine and Laser Surgery, 2017

GRUPOI:
15 pctes -V
GRUPO Ii: 10 dias Sublingual

15 pctes - IV consecutivos Pardtida

1x/dia Submandibular




RESULTADOS

LASER MELHOROU
A SALIVACAO V e IV

(p<0,0001)

A MELHORA SE
MANTEVE 10 DIAS
APOS

RESULTADOS
MELHORES PARA O

IV

TABLE 1. RELEVANT TECHNICAL DATA

FOR LASER THERAPY

Salivary
gland

Laser specifications  685nm 830 nm

Parotid gland

Submandibular
gland

—_—

Sublingual
gland

—_—

Dose (J/cm?) 1.80 1.80
Power (mW) 30 35
Area (cm?) 4.00 4.00
Applied energy (J) 9 8.995
Power density (W/ecm?) 0.0075 0.00875
Distance (cm) 0.5 0.5
Time (min:sec) 5:00 4:17
Max. power (mW) 30 35
Frequency (Hz) 5.20 5.20
Number of treatments 10 10
Cumulative 18.0 18.0
dose given (J/em?)
Dose (J/cm?) 1.80 1.80
Power (mW) 30 35
Area (cm?) 1.60 1.60
Applied energy (J) 3.6 3.605
Power density (W/cm?) 0.01875 0.021875
Distance (cm) 0.5 0.5
Time (min:sec) 2:00 1:43
Max. power (mW) 30 35
Frequency (Hz) 5.20 5.20
Number of treatments 10 10
Cumulative 18.0 18.0
dose given (J/em?)

Dose (J/cm?) 1.80 1.80
Power (mW) 30 35
Area (cm?) 0.80 0.80
Applied energy (J) 1.8 1.785
Power density (W/em?) 0.0375 0.04375
Distance (cm) 0.5 0.5
Time (min:sec) 1:00 0:51
Max. power (mW) 30 35
Frequency (Hz) 5.20 5.20
Number of treatments 10 10
Cumulative dose 18.0 18.0

given (J/cmz)

Photomedicine and Laser Surgery, 2017
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Photobiomodulation and salivary glands: a systematic review

A.S.Sousa' - J.F.Silva' - V. C. S. Pavesi® - N. A. Carvalho' - O. Ribeiro-Junior' « M. L. Z. Varellis - R. A. Prates’ -
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screened for retrieval:

MEDLINE, EMBASE and LILACS (n=471)

Hand searching /reference lists (n=12

- Efeito da Fotobiomodulag¢ao nas glandulas salivares
- Estudos in vivo e clinical trials

Articles excluded on basis of
title and abstract

Full text article screening of
potentially relevant studies for
the review

Exclude publications: i.e.

articles thatdid not fui Estudos tem mostrado que a FBM vem sendo utilizada para

inclusion criteria: Do not treat
with laser (n=5); Absence of a

ool s (1) colatny melhora da funcionalidade das glandulas salivares e do fluxo

(n=2); no sample size (n=1) ;

incomplete parameter (n = 1) | H
Full text articles included in the Sa |Va r
review

Salivary glands treated with
laser:

Animals =10
Clinical trials =11

Fig. 2 Flowchart
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21 Estudos

Comprimento de onda: Ve IV
Energia: 4 a 60J/sessdo

1 a 24 sessoOes

A maioria dos autores observoulreducao da xerostomia e aumento do fluxo salivar



Salivary flow rate

8 Estudos

Comprimento
de onda

aumento do
fluxo salivar

2 Indiferente

IV melhores
resultados




PBM on salivary glands of healthy subjects

PBM nao alterou as glandulas mandibulares e
parotidas de ratos saudaveis

3 estudos
ERITEIS

T Proteina

l Amilase




Lasers in Medical Science
https://doi.org/10.1007/s10103-019-02914-1

REVIEW ARTICLE

Conclusao

- PBM nas glandulas salivares é segura e bem

tolerada
- Auséncia de relatos de efeitos colaterais

- PBM se mostra eficaz no tratamento da
xerostomia




XEROSTOMIA

Para aumentar producao Saliva:
Laser IV

2Ja4)

Melhores resultados:

Figure 8.27 Floor of the mouth and ventral tongue. (1) Lingual nerve,
(2)lingual frenulum, (3) deep lingual artery and vein, (4 ) sublingual caruncle with
opening of submandibular duct (orange border), (5) sublingual folds (black border),
(6) sublingual duct,(7) sublingual glands (pink border).

- Pardétidas e Submandibulares: Extra-oral

- Sublingual: Intra-oral

Imagem retirada da Internet






SIALORREIA

Quem é
meu
paciente?

Qual a
dosimetria para

atingir inibicao?

Parotid Duct

/ B
o '4-' e

e
- ¢ +
» :
ko
y - ’f 2
z Parotid Gland

"I

Sublingual \\\\\
Gland

- Submandibular Gland
Producao normal : Quantos
Submandibular

ou alterada? Duct pontos em
cada glandula?




SIALORREIA

[ATENCAO]

CONTRA INDICADO EM GLANDULAS
HIPERFUNCIONANTES!

Normal/Resting

LEI DEARNDI-SCHULTZ
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Amount of Stimulatica Applied

BIOMODULADOR!




LASE
H|PE

R X GLANDULAS

RFUNCIONANTES

Laser = acelera metabolismo

Glandula hiperfuncionante 2 metabolismo acelerado

- Qual o nivel de comprometimento para
gue eu saiba qual a energia de inibicao?

- N3do existe nenhum estudo publicado
para inibicao de glandulas



* Glandulas:
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Hindawi Publishing Corporation
International Journal of Photoenergy
Volume 2014, Article ID 384816, 8 pages
http://dx.doi.org/10.1155/2014/384816

Hindawi

Research Article

Photobiomodulation on Bax and Bcl-2 Proteins and
SIRT1/PGC-1«a Axis mRNA Expression Levels of Aging Rat

Skeletal Muscle Fang-Hui Li,"” Yan-Ying Liu," Fei Qin,' Qing Luo,’ Hai-Ping Yang,’
Quan-Guang Zhang,* and Timon Cheng-Yi Liu'

- Estudo realizado em ratos

- 2 grupos (10 Gr. Controle e 10 Gr LLLT)

-CO: IV
-E:1,5)
-T: 30 seg

Conclusao:
- A utilizacao da FBM IV pode inibir a sarcopenia
em ratos idosos

- Potencial de reduzir a progressao da apoptose
— dos miocitos em musculos sarcopénicos
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Journal of Pathology
» | Pathol July 2021; 254: 239243 BRIEF REPORT
Published online 21 May 2021 in Wiley Online Library
(wileyonlinelibrary.com) DOI: 10.1002/path.5679

Salivary glands are a target for SARS-CoV-2: a source for saliva
contamination

Bruno Fernandes Matuck', Marisa Dolhnikoff' @, Amaro Nunes Duarte-Neto %@, Gilvan Maia>, Sara Costa Gomes,

Daniel Isaac Sendyk®, Amanda Zarpellon®, Nathalia Paiva de Andrade®, Renata Aparecida Monteiro',
Jodo Renato Rebello Pinho®, Michele Soares Gomes-Gouvéa®, Suzana COM Souza®, Cristina Kanamura?,
Thais Mauad', Paulo Hildrio Nascimento Saldiva', Paulo H Braz-Silva®’®, Elia Garcia Caldini' and

Luiz Fernando Ferraz da Silva'®*®




ANOSMIA E DISGEUSIA
POS COVID

QUAL O PAPEL DO
LASER?




REABILITACAO POS COVID- LASER

<Y . SOMENTE SE PACIENTE ESTIVER COM
| e ’}% N CV NEGATIVADA!
SISTEMA LIMBICO - '\
1 - LIMPEZA NASAL

CELULAS OLFATIVAS . 2 - LASER INTRA NASAL

|

| 3 - LASER INTRA ORAL
CAVIDADE NASAL
NEURONIOS

OLFATIVOS -~ .

SUBSTANCIAS
AROMATICAS




/ FOTOBIOMODULACAO PARA REABILITACAO DO OLFATO
# Bulbo olfatdrio

APLICAR ANTES DOS ESTIMULOS
1 PONTO POR NARINA
COMPRIMENTO DE ONDA:

Vermelho

- Modulag¢ao da inflamacao

- Aumento da microcirculacao local
- Vasodilatacao

Infravermelho :
- Regeneracdo de nervo periférico
- Estimula a propagacao do impulso elétrico

DOSIMETRIA: POSSO
3JDEV+3JIV AUMENTAR

olIv?

LASER: a cada 48h (nao fazer em menor
intervalo de tempo)



A Randomized Trial of Olfactory Stimulation Using Black Pepper
Oil in Older People with Swallowing Dysfunction

Takae Ebibara, MD, PhD,* Satoru Ebibara, MD, PhD,” Masahiro Maruyama, MD,*

Mitsuru Kobayashi, BS,* Azusa Itou, BS,® Hiroyuki Arai, MD, PhD,” and Hidetada Sasaki, MD, PhD*

JAGS 54:1401-1406, 2006
© 2006, Copyright the Authors
Journal compilation © 2006, The American Geriatrics Society

105 Pacientes

- 33 Oleo Lavanda (OL)
- 34 Oleo Pimenta Preta (OPP)

- 33 Agua destilada
\J

- Estimulos apresentados papel filtro para serem inalados durante 1
minuto antes de cada refeicao

3



Os achados indicam que a estimulag¢ao olfativa usando OPP pode melhorar a disfuncao da
degluticao, aumentando a ativa¢ao principalmente do cortex insular esquerdo por meio do sistema
olfativo (SPECT).

A estimulacao olfativa com OPP:

- Melhora significativa da resposta sensorial

- Melhora do reflexo motor da degluticao

- Reducao da laténcia do reflexo de degluticao

Estudo prévio:
- Reducao do acumulo em seios piriformes
apos inalacao de OPP



Prega glossoepiglética
mediana

Nervo vago
Epiglote

Tonsila
lingual

Tonsila
palativa

Nervo
Glossofaringeo

Amargo
Papilas Ramificac8o lingual
circunvaladas do nerve mandibular

Papilas

conicas
Papilas
fungiformes
Azedo ‘

Papilas |\~ f Dorso da lingua
foliadas /
/ Margem da lingua

Salgado
Doce = \ "/ Apice da lingua

Ramificacdo do
nervo facial

Corpo da lingua
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DISGEUSIA POS COVID

= ELPAIS

PANDEMIA DE CORONAVIRUS >

Materia
111

Estudo com mais de 600 pacientes descreve a “lingua
de covid-19” como um sintoma do coronavirus

Mais de 25% dos pacientes apresentavam alteragdes na mucosa oral, ulceras bucais, lingua dilatada com
marcas dos dentes nos laterais, sensa¢ao de ardéncia e inflamacgao da lingua

A dermatologista e seus colegas estudaram 666

pacientes internados entre 10 e 25 de abril de 2020 no
hospital de campanha da Ifema. A média de idade dos
pacientes era de 56 anos e quase metade era de origem
latino-americana. Todos tinham pneumonias leves ou
moderadas. A analise dos médicos mostra que mais de
25% deles apresentavam também alteragcdes na mucosa
oral, como a papilite lingual transitéria (11%) — doenga
inflamatdria que causa pequenas protuberancias na

lingua —, ulceras bucais (7%), lingua dilatada com

marcas dos dentes nos laterais (7%), sensacao de

ardéncia (5%) e inflamacgao da lingua com a citada
despapilagao (4%), segundo os resultados da pesquisa, ja p
setembro na revista especializada British Journal of Dermat

Lingua dilatada e com marcas dos dentes nas laterais de um paciente com covid-19. HOSPITAL
UNIVERSITARIO LAPAZ HOSPITAL UNIVERSITARIO LA PAZ



FOTOBIOMODULACAO PARA REABILITACAO DO PALADAR

COMPRIMENTO DE ONDA:

Vermelho

- Modulagao da inflamacao

- Aumento da microcirculagao local
- Vasodilatacao

Infravermelho :
- Regeneracdo de nervo periférico
- Estimula a propagacao do impulso elétrico

DOSIMETRIA:
3JDEV+3JIV

LASER: a cada 48h (nao fazer em

menor intervalo de tempo)
POSSO

AUMENTAR

olIv?

Lingua dilatada e com marcas dos dentes nas laterais de um paciente com covid-19. HOSPITAL
UNIVERSITARIO LAPAZ HOSPITAL UNIVERSITARIO LA PAZ
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LETTERS:

Photobiomodulation therapy for
treatment olfactory and taste

dysfunction COVID-19-related: a
case report

Viviane Brocca de Souza 1,2,3 | Lais Tatiane Ferreira 1,2,3 | Marcela Sene-Fiorese*2,3 | Vanessa Garcia 2,3|Tiago
"~ Uccolotto Rodrigues 2,3 | Antonio Eduardo de Aquino Junior 2,3| Vanderle1 Salvador Bagnato 2,3 Vitor Hugo
Panhoca 2,3

Protocolo:
- 10 sessodes, intervalo de 48h, por 25
dias CONCLUSAO:
Resultados: Reestabelecimento total das fungdes olfativa e
Antes do tratamento = 4 na VAS olfato e paladar gustativa apos 10 sessGes de tratamento

ApOds o tratamento > 10 na VAS olfato e paladar






Contra — Indicacoes :

e Gravidez (utero)

e Diretamente sobre o tumor
* Lesao sem diagnostico

* Diretamente sobre os olhos
* Areas hemorragicas

* Tecidos infeccionados

* Fotossensibilidade




Consideracoes Finais

. Facil acesso _
. Baixo custo _
. Indolor/ sem efeitos colaterais _
. Alta aplicabilidade _
. Mais estudos _
. Futuro altamente promissor _
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