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BASIC SCIENCE CLINICAL EVIDENCE
(How) does High Power Laser Therapy in
photobiomodulation work? multiple indications
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Basic Science

(How) Does Photobiomodulation Work?

"" A

Karu,2010 —— Karu, 1989
-
Ketz, 2017 —— Chow,2016 —— Chow, 2011
Pallotta, 2012 —— Bjordal, 2010
'— Gao, 2009 —— Chen, 2009
Alves, 2014 ——  Luo, 2013

Torricelli, 2001 —— Morrone, 2000




Clinical Evidence '

High Power Laser Treatment

Temporomandibular

Joint Disorder (TMD) HEp b | |
Neck Pain ——— Alayat, 2022 - Alayat, 2019 - Alayat, 2016 L Dundar, 2015
Shoulder Pain —— Yilmaz, 2022 S Atan, 2021 = Elsodany, 2018
Fibromyalgia —— Panton, 2013 — —
Low Back Pain ——— Chen, 2018 —_— Alayat, 2019 — Alayat, 2014
Epicondylitis ——— Roberts, 2013 | ——
Carpal Tunnel — Ezzati, 2020 —_— —
Hand Arthropathy ——— Abdel-Aal, 2020 — —_—
Hamstring Tendinopathy ——— Verma, 2022 Borsa, 2019 Qceps Muscle Recovery
Knee OA ——— Ahmad, 2022 ] Akaltum, 2021 B Song, 2020 | Nazari, 2019
Achilles Tendinopathy —— Mardh, 2016 ——— Tumilty, 2016 —
Diabetic Neuropathy ———— Chatterjee, 2020 —— E

Plantar Fasciitis ——— Ordahan, 2018 TR -




Karu 2010 | Mitochondria, ATP -

Karu T. Mitochondrial mechanisms of photobiomodulation in context of new data about multiple roles of ATP. Photomed Laser Surg. 2010 Apr;28(2):159-60.

Photomedicine and Laser Surgery
Volume 28, Number 2, 2010

@ Mary Ann Liebert, Inc.

Pp. 159-160

DOI: 10.1089/pho.2010.2789

Guest Editorial

Mitochondrial Mechanisms of Photobiomodulation
in Context of New Data About Multiple Roles of ATP

Tiina Karu, Dr. Sci., Ph.D.

This article summarizes the literature that
investigated the cellular responses to laser
irradiation. It highlights the importance of

- Mitochondria and Cytochrome C
- ATP

O
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Mitochondria are the initial site of light action in cells, and
cytochrome c oxidase (the terminal enzyme of the
mitochondrial respiratory chain) is the responsible molecule.

Mixed-valence copper components of cytochrome c oxidase,
CuA and CuB, are believed to be the photo-acceptors.

The excitation of the photo-acceptor molecule sets in motion
cellular metabolism through cascades of reactions called
cellular signalling or retrograde mitochondrial signalling.

At least two reactions are starting points for monitoring
cellular-signalling reactions after light action on the
cytochrome c oxidase molecule.
- One of them is dissociation of NO from the catalytic
center of cytochrome c oxidase.
- Another signalling pathway starting from the
mitochondria is connected with ATP.


https://pubmed.ncbi.nlm.nih.gov/20374017/
https://intranet.djo.eu/en_US/variant-80119.html

Karu 1989 | Mitochondria, ATP

Back to
overview

Karu T. Photobiology of low-power laser effects. Health Phys. 1989 May;56(5):691-704.

Health Physics Vol 56.No. 5(May) pp. 691-704,1989
Printed in the U.5.A.

O017-90TE/E9 5300000
(e 1989 Health Physics Society
Pergamon Press ple

PHOTOBIOLOGY OF LOW-POWER LASER EFFECTS

Tiina Katru

Laser Technology Center of the US55 F. Academy of Sciences, 142092 Moscow Region, Troitsk, US.5. R,

Abstract—Quantitative studies have been performed to determine the action of low-intensity visible
monochromatic light on various cells (E. cofi, veasts, HeLa, Chinese hamster fibroblasts and human lvmphocytes):
also irradiation conditions (wavelength, dose and intensity) conducive to vital activity stimulation have been
examined. Respiratory chain components are discussed as primary photoacceptors. The possible wavs for
photosignal transduction and amplification are discussed. It is proposed that enhanced wound healing due to
irradiation with low-intensity visible laser light (He-Cd, He-Ne and semiconductor lasers) is due to the increasing
proliferation of cells.

This article discusses the biological processes of photobiomodulation.
- Respiratory chain components are discussed as primary photo-
acceptors.

- The possible ways for photo-signal transduction and amplification are
discussed.

- Itis proposed that enhanced wound healing due to irradiation with low-
intensity visible laser light is due to increasing proliferation of cells.

EE
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Laser biostimulation is a photobiological phenomenon

Primary photo-acceptors are components of the respiratory
chain. This explains the universality of low-power laser
effects.

The respiratory chain components can be the photoacceptors
in the case of cellular metabolism stimulation, as well as
inhibition depending on the dose of light. At low doses,
irradiation causes redox regulation of cellular metabiolism; at
high doses photodynamic damage prevails.

Light quantum is only a trigger for cellular metabolism
regulation. This explains the low doses and intensities
needed.

The magnitude of the biostimulation effect depends on the
physiological state of the cell before irradiation. This explains
why biostimulation effect isnot always possible.

The therapeutic effects of low-power laser irradiation can be
explained by an increase of proliferation of G, and G, cells or
by changes in the physiological activity of excitable cells.


https://pubmed.ncbi.nlm.nih.gov/2651364/
https://intranet.djo.eu/en_US/variant-80120.html

Ketz et al. 2017 | Analgesia o

Kobiela Ketz A, Byrnes KR, Grunberg NE, Kasper CE, Osborne L, Pryor B, Tosini NL, Wu X, Anders JJ. Characterization of Macrophage/Microglial Activation and Effect of Photobiomodulation in the Spared Nerve Injury Model of Neuropathic Pain. Pain

Med. 2017 May 1;18(5):932-946.

Pain Medicine 2017; 18: 932-946

doi: 10.1093/pm/pnw 144

NEUROPATHIC PAIN SECTION

Design: Animal study

Subjects: 33 Sprague-Dawley rats
- Sham surgery (n=13)
- SNl surgery (n=13)
- SNl surgery + PBM treatment (n=7)

Original Research Article

Characterization of Macrophage/Microglial

’ ; ) ) - PBM (980 nm) protocol:
Activation and Effect of Photobiomodulation - Affected hind paw: 1 W, 20 s, 41cm above skin, dose 20 J
in the Spared Nerve Injury Model of - Dorsal root ganglia: 4.5W, 19s, skin contact, dose 85.5 J
Neuropathic Pain - Spinal cord regions 1.5 W, 19s, skin contact, dose 28.5 J
- Every other day from day 7-30 post-operatively.
Ann Kobiela Ketz, PhD,* Kimberly R. Byrnes, PhD,|  and Lite Cure, LLC; received equipment from B&W - Results:
Neil . Grunberg, PhD. Brian Preor. PO Tk, it Lts Cure, Nit Derko PrioThors: ok - Injured groups demonstrated mechanical hypersensitivity 1-30 days post-
Nichoias L Tosn. - X, 51 an e e g e operatively.
Armal e e Bura LLE Lumilhar ne-and sanvad - Photobiomodulation-treated animals began to recover after two
CONCLUSION: treatments; at day 26, mechanical sensitivity reached baseline.

- Peripheral nerve injury caused region-specific macrophages/ microglia

Photobiomodulation effectively reduced mechanical - : . . )
activation along spinothalamic and dorsal-column medial lemniscus

hypersensitivity, potentially through modulating

pathways.
macrophage/microglial activation to an anti-inflammatory - A pro-inflammatory microglial marker was expressed in the spinal cord of
phenotype injured rats compared to photobiomodulation-treated and sham group.

- Photobiomodulation-treated dorsal root ganglion macrophages expressed
Pubmed .
anti-inflammatory markers.

°
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Chow et al. 2016 | Analgesia

Back to
overview

Chow RT, Armati PJ. Photobiomodulation: Implications for Anesthesia and Pain Relief. Photomed Laser Surg. 2016 Dec;34(12):599-609.

Photomedicine and Laser Surgery
Volume 34, Number 12, 2016

©@ Mary Ann Liebert, Inc.
Pp. 599-609
DOI: 10.108%/pho.2015.4048

Imp

Photobiomodulation:
lications for Anesthesia and Pain Relief

Roberta T. Chow, MB, BS (Hons), FRACGP, PhD, and Patricia J. Armati, PhD?

CONCLUSION

This review provides strong evidence in neuroscience

identifying inhi

bition of neural function as a mechanism for

the clinical application of PBM in pain and anesthesia.

enovis.
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Design & purpose: Review of electrophysiological

studies in humans and animal models and cell
culture studies to examine neural responses to PBM.

Results:

Evidence shows that PBM can inhibit nerve
function in vivo, in situ, ex vivo, and in culture.

- Animal studies using noxious stimuli indicate
nociceptor-specific inhibition with other studies
providing direct evidence of local conduction
block, leading to inhibited translation of pain
centrally.

Evidence of PBM disrupted neuronal physiology

affecting axonal flow, cytoskeleton organization,
and decreased ATP is also presented.

- PBM changes are reversible with no side effects
or nerve damage.


https://pubmed.ncbi.nlm.nih.gov/27419354/
https://intranet.djo.eu/en_US/variant-80125.html

Chow et al. 2011 | Analgesia o

Chow R, Armati P, Laakso EL, Bjordal JM, Baxter GD. Inhibitory effects of laser irradiation on peripheral mammalian nerves and relevance to analgesic effects: a systematic review. Photomed Laser Surg. 2011 Jun;29(6):365-81.

Volume 25, Numbar 8, 2011 Review Article |  Design: Systematic review.

© Mary Ann Liebert, Inc.

Pp. 365-381 N . . .

DOI: 10.1088/pho.2010.2928 * 44 studies were suitable for inclusion, 18

human and 26 animal studies.
Inhibitory Effects of Laser Irradiation on Peripheral

Mammalian Nerves and Relevance to Analgesic Effects: Results:
A Systematic Review * In 13 of 18 human studies, pulsed or
continuous wave visible and continuous wave
Roberta Chow, M.B., BS(Hons), FRACGP, MAppiSci, (Med Acu), Ph.D.! Patricia Armati, B.Sc., M.Sc., Ph.D.; infrared (lR) laser irradiation slowed
E-Liisa Laakso, B Phty(Hons1), Ph.D., GCMgmt(QH)? Jan M. Bjordal, B.Sc., . .
Physiotherapy, M.Sc., DPhil? and G. David Baxter, TD BSc(Hons), DPhil, M.B.A* conduction VE|OCIty (CV) and/or reduced the
amplitude of compound action potentials
CONCLUSION: (CAPs).
The evidence supports the view that neural inhibition is a * In 26 animal experiments, IR laser irradiation
plausible mechanism for the relief of acute and chronic pain with suppressed electrically and noxiously evoked
LLLT. action potentials including pro-inflammatory

°
en' )VISTM © 2022 Enovis Corporation CONFIDENTIAL 9


https://pubmed.ncbi.nlm.nih.gov/21456946/
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Pallotta et al. 2012 | Anti-inflammatory 52

Pallotta RC, Bjordal JM, Frigo L, Leal Junior EC, Teixeira S, Marcos RL, Ramos L, Messias Fde M, Lopes-Martins RA. Infrared (810-nm) low-level laser therapy on rat experimental knee inflammation. Lasers Med Sci. 2012 Jan;27(1):71-8.

Lasers Med Sci(2012) 27:71=78
DO 10.1007/510103-01 1-0906-1

Design: animal study (30 Whistar rats)

ORIGINAL ARTICLE

Methods: knee joint inflammation was induced with

Results:
Infrared (810-nm) low-level laser therapy

: ) - - Significant reduction of the number of leucocytes
on rat experimental knee inflammation

and neutrophils in the joint cavity

Rodney Capp Pallotta - Jan Magnus Bjordal - Licio Frigo -
Ernesto Cesar Pinto Leal Junior - Simone Teixeira - Rodrigo Labat Marcos -

- Significant reduction of pro-inflammatory mediators

Luciano Ramos - Felipe de Moura Messias - Rodrigo Alvaro Branddo Lopes-Martins (IL-1, IL-6) implicated in cartilage degeneration

CONCLUSION:

The results suggest that laser radiation could A - Total Leukocytes - 03 Hours s QP Total Leukocytes - 06 Hours

be acting to modulate the inflammatory < T 104 I -

process and possibly to stimulate the %muo- ; - % . "

production of anti-inflammatory mediators. S 1000 - - zﬂu 3} =
3 g w0

Pubmed 0~ S — T - T 0 : . = .
AT Diclof AT +1J AT+3J AT+BJ AT +10J AT Dielal AT +1J AT +3J AT +6J AT +104

Fig. 1 Analysis of articular wash 3 and 6 h after induced inflammation. a Total number of leukocytes in articular lavage fluid after 3 h in the
control group and after LLLT (n=6 animals per group (*p<0.05) (**p<0.001). b Total number of leukocytes in articular lavage fluid after 6 h
in the control group and after LLLT (n=6 animals per group arthritis group (AT); the arthritis group treated with diclofenac (Diclof); the

° arthritis group treated with 1 J LLLT (AT+ 1)J); the arthritis group treated with 3 J LLLT (AT+3 J); the arthritis group treated with 6 J LLLT
enQVISTM © 2022 Enovis Corporation  CONFIDENTIAL (AT+6 J); the arthritis group treated with 10 J LLLT (AT+10 J). Results are expressed as mean (+SEM)


https://pubmed.ncbi.nlm.nih.gov/21484455/
https://intranet.djo.eu/en_US/variant-80133.html

Bjordal et al. 2010 | Anti-inflammatory

Bjordal JIM, Lopes-Martins RA, Joensen J, Iversen VV. The anti-inflammatory mechanism of low level laser therapy and its relevance for clinical use in physiotherapy. Physical Therapy Reviews 2010;15(4):286-293.

|./_;\ Taylor & Francis . . .
= Design: Systematic review
Physical Therapy Reviews
Studies: 11 cell studies and 27 animals studies met all
inclusion criteria, and another 6 animal studies met the
| | inclusion criteria for drug comparisons and LLLT
ISSN: 1083-3196 (Print) 1743-288X (Online) Journal homepage: http://www.tandfonline.com/loi/yptr20 . .
interactions.
The anti-inflammatory mechanism of low level Results:
laser therapy and its relevance for clinical use in —_ _ o
physiotherapy - There is strong evidence of an anti-inflammatory
effect from LLLT, which is consistent across all 12
Jan Magnus Bjordal, Rodrigo Alvaro Brandao Lopes-Martins, Jon Joensen & . .
Vegard Vereide Iversen tested laboratory models and phases of inflammation

and wavelengths between 633 and 904 nm.

- The magnitude of the anti-inflammatory effect is not
significantly different from that of non-steroidal anti-
inflammatory drugs (NSAIDs), but it is slightly less
than glucocorticoid steroids.

CONCLUSION:

There is strong evidence that red and infrared LLLT has a
dose-dependent anti-inflammatory effect in animals, and
scant evidence that the anti-inflammatory effect also occurs
after LLLT in humans. The magnitude of the effect is not _ There is moderate evidence that concomitant use of

significantly different from NSAIDs glucocorticoid steroid has a negative effect on LLLT

m m mechanisms and should be avoided.

°
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Gao et al. 2009 | Tissue repair

Back to
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Gao X, Xing D. Molecular mechanisms of cell proliferation induced by low power laser irradiation. J Biomed Sci. 2009; 16(1): 4.

@

BioMed Central

Review

Molecular mechanisms of cell proliferation induced by low power
laser irradiation
Xuejuan Gao and Da Xing*

Journal of Biomedical Science

Address: MOE Key Laboratory of Laser Life Science & Institute of Laser Life Science, South China Normal University, Guangzhou 510631, PR China

Email: Xuejuan Gao - gaoxj@scnu.edu.cn; Da Xing* - xingda@scnu.edu.cn
* Corresponding author

Received: 15 October 2008
Accepted: |2 January 2009

Published: 12 January 2009
Journal of Biomedical Science 2009, 16:4  doi:|0.1186/1423-0127-16-4

Molecular mechanisms of LPLI induced cell proliferation involve a
number of signalling proteins, cell cycle-specific proteins and other
molecules such as growth factors, interleukins, inflammatory
cytokines and other small molecules.

EE

enovis.
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This study discusses the discovered mitochondrial
photoacceptors and nonmitochondrial photoacceptors,
and then reviews the studies on the molecular
mechanisms of LPLI-induced proliferation since January
1999, which will serve as a reference for the
researchers in this field

A number of signalling proteins are involved with
laser-induced cell proliferation.

Laser irradiation can regulate cell cycle progression
by by the activation or elevated expressions of cell
cycle-specific proteins.

Laser irradiation reduces signal molecules involved
in inflammatory response and enhances
immunomodulatory effects.

Laser irradiation induces expression and secretion of
growth factors, interleukins, inflammatory cytokines
and small molecules (such as ATP, ROS, intracellular
Ca?t).

12


https://pubmed.ncbi.nlm.nih.gov/19272168/
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Back to

Chen et al. 2009 | Tissue repair

Chen CH, Tsai JL, Wang YH, Lee CL, Chen JK, Huang MH. Low-level laser irradiation promotes cell proliferation and mRNA expression of type | collagen and decorin in porcine Achilles tendon fibroblasts in vitro. J Orthop Res. 2009 May;27(5):646-50.

I.Bw-l.el.rel Laser Irradiation Promotes Ce!l F:rnlifere.ltinn anf;i mRNA Design: Laboratory study
Expression of Type I Collagen and Decorin in Porcine Achilles Tendon
Fibroblasts In Vitro Methods: 4 groups of identically cultured fibroblasts

were exposed to LLLI and harvested after 24 h.

Chia-Hsin Chen," Jin-Lian Tsai,” Yan-Hsiung Wang,** Chia-Ling Lee," June-Kai Chen," Mao-Hsiung Huang'

Department of Physical Medicine a "u:.l Rc‘|1.'=|>i|i|.'=lim1_. F.n::-llx';.'.t- of .\tt'tii{'lnl:'. Kaohsiung .‘L-1-:*{|i.{'.1| University, I.1!'-.'.'=r.. “Onthopaedic Research Center, b G ro u p 1 (CO nt r0| g rO u p) rece ived n O LLLI .
Kaohsiung Medical University, Kachsiung, Taiwan, “Graduate Institute of Occupational Safety and Health, College of Health Science, Kaohsiung
Medical University, Kaohsiung, Taiwan, “%chool of Dentistry, College of Dental Medicine, Kaohsiung Medical University, Kachsiung, Taiwan ° G rou p 2 received 1 J/Cm 2 LLLI
Received 7 April 2008, accepted 25 September 2008
Published online 7 November 2008 in Wiley InterScience (waww inferscience. wiley.com ). DO 101002 [jor 20800 [ ] G ro u p 3 rece ived 2 J/C m 2 LLLI
* Group 4 received 3 J/cm2 LLLI
Results:
Low level laser irradiation promotes cell proliferation and *  When compared to the control group, the cell
synthesis. other 3 groups increased significantly by 13%
(Group 2), 30% (Group 3), and 12% (Group 4)
respectively.

« The mRNA expressions of decorin and type |
collagen in fibroblasts with LLLI were significantly

m higher than in the control condition (p < 0.05).

°
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https://pubmed.ncbi.nlm.nih.gov/18991342/

Alves et al. 2014 | Muscle repair e

Alves AN, Fernandes KP, Deana AM, Bussadori SK, Mesquita-Ferrari RA. Effects of low-level laser therapy on skeletal muscle repair: a systematic review. Am J Phys Med Rehabil. 2014 Dec;93(12):1073-85.

Authors: Design: Systematic review of 17 studies on the use
Agnela Neves Alves, MsC i of LLLT for the repair of skeletal muscle in any animal
Kiiomne Pore Soon Perodes, LD Muscle Repair model
Sandra Kalil Bussadori, PhD )
Raquel Agnelli Mesquita-Ferrari, PhD Results:
Affiliations: e LLLT has been shown to be an extremely efficient
Froom the Postgroiunts, Pregrom in therapeutic resource for the modulation of the
ehabilitation Sciences (ANA, KPSF, . .
SKB, RAM-F) and Postgraduate inflammatory process and the attenuation of
Heatn Seences aesr. i, ravn, | Effects of Low-Level Laser Therapy on oxidative damage after muscle injury.
E'aﬁfif;dﬁﬂzoﬁ? de Julbo Skeletal Muscle Repair e LLLT has shown promise in modulating MRFs
Correspondence: A Systematic Review (myogenic regulatory factors).

* LLLT has been shown to be effective in modulating

the formation of fibrotic tissue during the repair

The main effects of LLLT in muscle injuries were a reduction in the of injured muscle tissue. It has been shown to be
inflammatory process, the modulation of growth factors and effective in reducing the gene expression of TGF-B

which plays a key role in the initiation of fibrotic
cascades and the differentiation of satellite cells
into myofibroblasts in injured muscle.

e LLLT is extremely effective in modulating the
expression of VEGF mRNA and the consequent

m formation of new blood vessels during the repair

en@ViSTM © 2022 Enovis Corporation CONFIDENTIAL Of InJ u red Skeleta l m USC|e 14

myogenic regulatory factors, remodelling of extracellular matrix,
and increased angiogenesis.


https://intranet.djo.eu/en_US/variant-72709.html
https://pubmed.ncbi.nlm.nih.gov/25122099/

Back to

Luo et al. 2013 | Muscle repair

Luo L, Sun Z, Zhang L, Li X, Dong Y, Liu TC. Effects of low-level laser therapy on ROS homeostasis and expression of IGF-1 and TGF-81 in skeletal muscle during the repair process. Lasers Med Sci. 2013 May;28(3):725-34.

) Springer Link Design: Laboratory study

Methods: Adult male Sprague-Dawley rats (n=96) were
randomly divided into three groups: control group (no

. . lesion, untreated, n=6), contusion group (n=48), and
Effects of low-level laser therapy on ROS homeostasis contusion-plus-LLLT group (n=42).

and. expression f)fIGF'l and TGF-1 in skeletal muscle Muscle remodelling was evaluated at 0 h and 1, 2, 3, 7, 14,
during the repair process 21, and 28 days after injury.

Li Luo, Zhongwen Sun, Lin Zhang, Xiaoning Li, Yu Dong & Timon Cheng-Yi Liu Results:

* LLLT markedly promoted the regeneration of muscle
and reduced scar formation.

e LLLT also significantly enhanced muscle SOD (muscle

Original Article | Published: 20 June 2012

Lasers in Medical Science 28, 725-734 (2013) | Cite this article

This study showed that LLLT could modulate the homeostasis superoxide dismutase) activity and significantly

of ROS (reactive oxygen species) and of the growth factors decreased muscle MDA (malondialdehyde) levels 1, 2,
IGF-1 and TGF-B1, which are known to play important roles in and 3 days after injury.

the repair process. This may constitute a new preventive * LLLT increased the expression of IGF-1 2, 3, and 7 days
approach to muscular fibrosis. after injury and decreased the expression of IGF-1 21

and 28 days after injury.
* LLLT decreased the expression of TGF-f1 3 and 28 days

m after injury but increased expression at 7 and 14 days

after injury.

°
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Torricelli et al. 2001 | Cartilage repair

Torricelli P, Giavaresi G, Fini M, Guzzardella GA, Morrone G, Carpi A, Giardino R. Laser biostimulation of cartilage: in vitro evaluation. Biomed Pharmacother. 2001 Mar;55(2):117-20.

Biomedicine & Pharmacotherapy

Volume 55, Issue 2, March 2001, Pages 117-120

Original article

Laser biostimulation of cartilage: in vitro

P Torricelli 1 & B, G Giavaresi 1, M Fini 1, G.A Guzzardella X, G Morrone %, A Carpi %, R Giardino -+ 3
L' Experimental Surgery Department, Istitute di Ricerca Codivilla-Putti, Istituti Ortopedici Rizzoli, Servizio di
Chirurgia Sperimentale, Via di Barbiano, 1/10, 40136 Belogna, ltaly
2 Department of Ageing and Reproduction, University of Pisa, Pisa, Italy
* Chair of Surgical Pathophysiclogy, University of Bologna, Bologna, Italy

Laser irradiation had a positive biostimulation effect
on chondrocyte cell proliferation which was
maintained for five days following the laser

treatment.
o —

°
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Design: In vitro study.

Methods: Chondrocyte cultures were derived from rabbit and human

cartilage.

* These cells were exposed to laser treatment for 5 days, using the
following parameters: 300 joules, 1 watt, 100 (treatment A) or 300
(treatment B) hertz, pulsating emission for 10 minutes, under a sterile
laminar flow.

* Control cultures (no treatment) received the same treatment with the
laser device off.

Outcome: Cell viability was measured by MTT assay at the end of the laser
treatment and then after 5 days.

Results:
Neither rabbit nor human cultured chondrocytes showed any damage
under a light microscope and immunostaining control following laser
treatment.

 The MTT test results indicated a positive biostimulation effect on cell
proliferation with respect to the control group.

* The increase in viability of irradiated chondrocytes was maintained for
five days following the end of the laser treatment.

16
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Morrone et al. 2000 | Cartilage repair -

Morrone G, Guzzardella GA, Tigani D, Torricelli P, Fini M, Giardino R. Biostimulation of human chondrocytes with Ga-Al-As diode laser: 'in vitro' research. Artif Cells Blood Substit Immobil Biotechnol. 2000 Mar;28(2):193-201.

(@) Taylor & Francis Design: In vitro study.

Artificial Cells, Blood Substitutes, and Biotechnology Methods: The cartilage sample used for the biostimulation

treatment was taken from the right knee of a 19-year-old
patient. After the chondrocytes were isolated and suspended

ISSN: 1073-1199 (Print) 1532-4184 (Online) Journal homepage: https:/fwww.tandfonline.com/loifianb19 for CUIt|Vat|0n, the CU|tureS Were InCUbated for 10 days' The
cultures were divided into four groups.
Biostimulation of Human Chondrocytes with Ga- « Groups |, Il, Il were subject to biostimulation with the

Al-As Diode Laser: ‘In Vitro’ Research following laser parameters: 300 J, 1 W, 100 Hz, 10 min.

_ o exposure, pulsating emission; 300 J, 1 W, 300 Hz, 10 min.
Gianfranco Morrone, Gaetano A. Guzzardella, Domenico Tigani, Paola . L.
Torricelli, Milena Fini & Roberto Giardino exposure, pulsating emission; and 300 J, 1 W, 500 Hz, 10
min. exposure, pulsating emission, respectively.
* Group IV did not receive any treatment. The laser

Laser irradiation provides biostimulation to chondrocytes o ) _ _
biostimulation was conducted for five consecutive days.

without cell damage
Outcomes: At the end of the treatment, the Calcium, Alkaline

Phosphate, MTT tests and proteoglycan were performed to
assess cell metabolism and toxicity level.

Results
The data showed good results in terms of cell viability and

m levels of Ca and Alkaline Phosphate in the groups treated with

laser biostimulation compared to the untreated group.

°
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Ekici et al. 2021 | TMD oversn

Ekici O, Diindar U, Biiyiikbosna M. Effectiveness of high-intensity laser therapy in patients with myogenic temporomandibular joint disorder: A double-blind, placebo-controlled study. J Stomatol Oral Maxillofac Surg. 2022 Jun;123(3):e90-e96.

| Stomatol Oral Maillofac Surg 123 {2022) e80—ed - Design: Prospective, double-blind, placebo controlled
= clinical study
Available online at Elsevier Masson France i, ) M 70 pf';\tlents with myogenic T™MD
. ) EMlconsulte M - Device: ASA Hiro 3
ScienceDirect -V |CONSUTE - HILT Protocol:
www.sciencedirect.com WWW.em-consulte.com
- mean power 10.5W
- total dose per session: 1029 J
Original Article - 1session per day, 5 days / week for 3 weeks
Effectiveness of high-intensity laser therapy in patients with myogenic @mmﬂ (15 sessions in total)
temporomandibular joint disorder: A double-blind, placebo-controlled
study
) . 70 -
Omer Ekici™*, Umit Diindar”, Murat Biiyiikbosna“
A D0E, Fid, Department af Orol and Mosdllofincial Surgery, Foculty of Dentisory, Afyonkorahisor Hemth Solences Universiry, Afponkarahisar, Turkey 60 1
= Proff. Dr. Department of Plysical Medicine and Rehabilitation, Faculty of Medicine, Afyonkorahisor Health Sciences University, Afyonkarahisar, Turkey
= Physical therapist, Department of Physical Medicine and Rehebilitation, Faculty of Medicine, Afyonkarafisar Health Sciences University, Afvonkarafisar, Turkey 50
40
CONCLUSION: oo ——HILT
=~ Placebi HILT
HILT is a highly effective, non-invasive therapeutic method for S |
patients with myogenic TMD. It provides significantly better results 10 -
than placebo for improvement of pain, function and quality of life. 0 ‘
Baseline week 4 week 12 ‘

m Pubmed Fig. 2. Mean VAS scores in the HILT and placebo HILT groups.

°
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Yilmaz et al. 2022 | Shoulder pain oversn

Yilmaz M, Eroglu S, Dundar U, Toktas H. The effectiveness of high-intensity laser therapy on pain, range of motion, functional capacity, quality of life, and muscle strength in subacromial impingement syndrome: a 3-month follow-up, double-
blinded, randomized, placebo-controlled trial. Lasers Med Sci. 2022 Feb;37(1):241-250.

Lasass in Andical Sclance Design: Double-blind randomised placebo controlled trial
hittps./doi.org/10.1007/510103-020-03224-7

T ® - Subjects: 63 patients who were diagnosed with SAIS

Qe - HILT + exercise group (n=32)

. —_ : : - Sham HILT i =31
The effectiveness of high-intensity laser therapy on pain, range am +exercise group (n=31)

of motion, functional capacity, quality of life, and muscle strength - Device: ASA Hiro 3
in subacromial impingement syndrome: a 3-month follow-up, - HILT Protocol:
double-blinded, randomized, placebo-controlled trial

- total dose per session: 2781 )

: 5 s . - 5sessions / week for 3 weeks (15 sessions in total)
Muhammed Yilmaz + Selma Eroglu » Umit Dundar< % - Hasan Toktas

- Results:

Recetved: 10 September 2020 / Accepted: 16 December 2020 . . .
) The Author(s), under exclusive licence to Springer-Verlag London Lid. part of Springer Nature 2021 Both groups Improved S|gn|f|ca ntIy, but the HILT group

had a statistically significant greater improvement
compared with the placebo group in

CONCLUSION: - the active shoulder flexion,
HILT combined with exercise appears to provide significantly better - IRand ER ROM measurements
outcomes than exercise alone for improving pain and increasing - all VAS scores;

ROM, function, quality of life, and muscular strength. - CMS activities of daily living,

- all the sub-parameters of SF-36

m - IR120,180, 210 and ER 120,180 degrees peak

[ . . .
GHQVIS © 2022 Enovis Corporation  CONFIDENTIAL torque values of isokinetic measurement 19
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Atan et al. 2021 | Shoulder pain

Back to
overview

Atan T, Bahar-Ozdemir Y. Efficacy of high-intensity laser therapy in patients with adhesive capsulitis: a sham-controlled randomized controlled trial. Lasers Med Sci. 2021 Feb;36(1):207-217.

Lasers in Medical Science
hittps:/dolong/10.1007/510103-020-03121-2

ORIGINAL ARTICLE m

Chacﬁ far
updates

Efficacy of high-intensity laser therapy in patients with adhesive
capsulitis: a sham-controlled randomized controlled trial

Tugba Atan' (© - Yeliz Bahar-Ozdemir®

Recehed: 7 May 2030 /Accepted: 10 August 2020
) Springer-Verlag London Ltd., part of Springer Mature 2020

CONCLUSION:

Pain and quality of life significantly improved when HPL is
combined with exercises, compared to placebo laser treatment or
exercises only.

s [l rumes

© 2022 Enovis Corporation CONFIDENTIAL

Design: Double-blind randomised placebo controlled trial
Subjects: 36 patients diagnosed with adhesive capsulitis

- HILT plus therapeutic exercises
- Sham-laser plus therapeutic exercises
- Control: therapeutic exercises only

Device: Mectronic iLux
HILT Protocol:

- 100J/cm?, 8-12 W in stochastic and burst mode
- Scanning over anterior & posterior joint line
- 5sessions / week for 3 weeks (15 sessions in total)

Results:

Only HILT plus therapeutic exercises group showed
significant decrease with time of the VAS-pain score and
significant improvement of all SF-36 subscores over time,
except for subscore emotional well-being.

At the end of the study, there was a significant (p<0.05)
difference in VAS-pain, SPADI-pain, and SF-36 (subgroups of
energy/fatigue, pain, and general health) scores in favour
of the HILT plus ex. group compared to the other groups.

All groups provided comparable improvements in SPADI-
disability and ROM of shoulder joint after the interventiod*ns

: p)
and during the follow-up (all P < 0.05).
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Elsodany et al. 2018 | Shoulder pain

Elsodany AM, Alayat MSM, Ali MME, Khaprani HM. Long-Term Effect of Pulsed Nd:YAG Laser in the Treatment of Patients with Rotator Cuff Tendinopathy: A Randomized Controlled Trial. Photomed Laser Surg. 2018 Sep;36(9):506-513.

Design: Randomised placebo controlled trial

Photomedicine and Laser Surgery
Volume 36, Number 9, 2018
@ Mary Ann Liebert, Inc.

Subjects: 60 patients with rotator cuff tendinopathy

Pp. 506-513
DOI: 10.108%/pho 2018.4476 - HILT + exercise group (n=30)
- Sham HILT + exercise group (n=30)
Long-Term Effect of Pulsed Nd:YAG Laser - Device: ASA Hiro 3
in the Treatment of Patients with Rotator Cuff Tendinopathy: - HILT Protocol:
A Randomized Controlled Trial - total dose per session: 2050 J
- 3 sessions / week for 4 weeks (12 sessions in total)
Ahmed Mohamed Elsodany, PhDPT! Mohamed Salaheldien Mohamed Alayat, PhDPT! - Average power: 10.5W
Mohamed Mohamed Ebrahim Ali, PhDPT? and Hussien Mosa Khaprani, MscPT? - Results:
- Pain, ROM and shoulder function improved
significantly in both groups after treatment and at
CONCLUSION: follow-up intervals (p<0.091): | | |
- The improvements were significantly higher in the
Adding HILT to active exercise therapy is of clinical significance for HILT group compared to the control group.
improving symptoms associated with rotator cuff tendinopathy and - There was a significant difference between HILT

group and control group for all outcome variables
at all time points (post-treatment, 3m, 6m) in
favour of the HILT group (p<0.001).

this positive impact lasts for 6 months.

T Tl
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FIG. 7. Visual analog scale showing 7 59
the statistical difference between the :
study groups after treatment and during 5
follow-up periods and the consistency e 49
of the results in the treatment group a3 i
over time. HILT. high-intensity laser | T L
therapy. : o
]
Baseline after treatment 3 months & months
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SPADI
& 75.1
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60 FIG. 8. SPADI for shoulder function
showing the statistical difference be-
0 tween the study groups after treatment
m and during follow-up periods and the
R 44 consistency of the results in the treat-
30 L¥] ment group over time. SPADI, shoulder
1 o= pain and Idisabri-:lity index:; HILT, high-
= ! u 22 intensity laser therapy.
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92.9 FIG. 1. Active shoulder abduction
100 nes 1108 11 showing the statistical difference be-
&0 18 tween the study groups after treatment
and during follow-up periods and the
- consistency of the results in the treat-
40 ment group over time. HILT, high-
- intensity laser therapy.
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© 2022 Enovis Corporation
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tation showing the statistical difference
between the treatment groups after
treatment and during follow-up periods
and the consistency of the results in the 30 s
treatment group over time. HILT, high-
intensity laser therapy.

0
70

FIG. 3. Active shoulder external ro- g
50 0.9
40

Baseline

Back to
overview

Active shoulder external rotation

Active shoulder internal rotation

T3 751 TS

569 56.8 553

alter treatment 3 months 6 months

=8=HILT =%*=Control group

FIG. 5. Active shoulder internal ro-

tation showing the statistical difference
193 between the treatment groups after
treatment and during follow-up periods
and the consistency of the results in the
treatment group over time. HILT, high-
intensity laser therapy.

] 533 511 519
20
- 295 44 5;7
30 .
0 8.6
10

L]

Baseline after treatment 3 months

=@=HILT ==%=Conirol group

& months

Elsodany AM, Alayat MSM, Ali MME, Khaprani HM. Long-Term Effect of Pulsed Nd:YAG Laser in the
Treatment of Patients with Rotator Cuff Tendinopathy: A Randomized Controlled Trial. Photomed Laser

Surg. 2018 Sep,;36(9):506-513.
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Alayat et al. 2022 | Neck Pain -

Alayat MSM, Battecha KH, Elsodany AM, Alzahrani OA, Alqurashi AKA, Jawa AT, Alharthi YS. Effectiveness of Photobiomodulation Therapy in the Treatment of Myofascial Pain Syndrome of the Upper Trapezius Muscle: A Systematic Review and
Meta-Analysis. Photobiomodul Photomed Laser Surg. 2022 Oct;40(10):661-674.

Vokums 40, Numbor 10, 2005 T o Laser Surgery Photobiomodulation—Review = Design: systematic review with meta-analysis
© Mary Ann Lisbert, Inc.
Pp. 661-674

DOI: 10.108%/photob.2022 0056 e 17 studies included in the review

Opan cameara or OR readear and
scan code to accass this articls
and other resources onling.  [FI™

* 16included in the meta-analysis
* 3 HILT studies
* 12 high quality studies (PEDRO)

Effectiveness of Photobiomodulation Therapy * 8studies (441 patients) compared ‘PBMT alone’
in the Treatment of Myofascial Pain Syndrome with control treatment (placebo /medication
of the Upper Trapezius Muscle: /other PT / manual therapy).
A Systematic Review and Meta-Analysis « 7 studies (421 patients) compared ‘PBMT +
Exercise’ with control treatment.
Mohamed Salaheldien Mohmed Alayat, PhD PT-* Kadrya Hosney Battecha, PhD, PT? Results:
Ahmed Mohamed Elsodany, PhD PT? Omer Abdulaziz Alzahrani, BSc,' - L .
Abdulmajeed Khalaf Allah Alqurashi, BSc. AbdulAziz Talal Jawa, BSc, and Yazan Saleh Alharthi, BSc' *  PBMT and PBMT+Ex were significantly more effective
_ than control or comparator groups post-treatment and
Conclusion: at follow-up for pain reduction and increase of PPT (pain
PBMT is an effective treatment modality for myofascial pain oressure threshold)
syndrome with significant effects compared to controls. e  PBMT: medium effect size

_ienovis + PBMTvEx: farge effect size
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Alayat et al. 2019 | Back - Neck pain e

Alayat MSM, Alshehri MA, Shousha TM, Abdelgalil AA, Alhasan H, Khayyat OK, Al-Attar WS. The effectiveness of high intensity laser therapy in the management of spinal disorders: A systematic review and meta-analysis. J Back Musculoskelet
Rehabil. 2019;32(6):869-884.

Jowmal of Back and Misculsskelesal Rehabilitation 32 (2019) 369584 869 . . . . .
s - Design: Systematic review with Meta-analysis

The effectiveness of high intensity laser Studies: 10 RCTs met the inclusion criteria

therapy in the management of spinal - 4 studies on neck pain

disorders: A systematic review and - 6 studies on low back pain

meta-analysis - Results: Forest plots showed that

Mohamed Salaheldien Mohamed Alayat®, Mansour Abdullah Alshehri®®*, Tamer Mohamed Shousha®, - H I LT Wit h exe rCise was Sig ] ifi Ca ntly more effe Ctive th an
Abdelgalil Allam Abdelgalil®, Hammad Alhasan® Orjwan Khalid Khayyat® and . . . . .

Wesam Saleh Al-Atiar® - S placebo HILT with exercise in terms of pain reduction
*Deparment of Basic Science, Faculty of Physical Therapy, Caire University, Giza, Egypr

b Pliysiotherapy Department, Faculty of Applied Medical Sciences, Umm Al-Qura University, Mecca, Saudi Arabia H 1

* Department of Physiotherapy, School of Health and Rehabilitation Sciences, University of (ueensland, Brishane, a n d fu n Ct I O n a I I m p rove m e nt *

Australia

4 Department of Physiotherapy, College of Health Sciences, University of Sharjah, Sharjah, United Arab Emirates _ H H H

* Department of Physical Therapy for Musculoskeletal Disorders, Faculty of Physical Therapy, Cairo University, H I LT a IO n e O r H I LT Wlt h CO nve nt I O n a I p hys I Oth e ra py

Egwpit . . oo
(CPT) provided significantly better outcomes than CPT
alone.

CONCLUSION:

HILT as a complementary modality to exercise or

conventional physical therapy may offer significant m
additional pain relief and functional improvement. ubivie I—'

°
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Alayat MSM, Alshehri MA, Shousha TM, Abdelgalil AA, Alhasan H, Khayyat OK, Al-Attar WS. The effectiveness of high intensity laser therapy in the management of spinal disorders: A systematic
review and meta-analysis. J Back Musculoskelet Rehabil. 2019;32(6):869-884.
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HALT + EX Placeba HILT + EX Std. Mean Differ ence Sid. Mean Difference .
Study of Subgroup _ Mean _ SD_Total Mean  SD_ Total Weight IV, Random, 95% CI_Year IV, Random, 95% C1 :':":’LLE::::’:L Mosw SO Tolel Mean SO Totol Weight N, Randem, &5% CI IV, Rendom, 95% 1
1.1.1 Low Back Pain s
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Total (95% CI) 96 91 100.0%  -1.11[-1.42, .0.80] E 3
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Teztfor pverall efact 2= 698 (P = 0.00001) HILT » EX Placeba HILT = EX Heterogeneity: Tau® = 0.06; Chi¥= §.41, df= 2 (P = 0.07), P= 63% i 5 b } 7

Testfor subgroup differences: Chif= 1.28, di=1 (P = 0.26), I¥= 22 §%

Fig. 2. Meta-analyses of the VAS pain score after HILT 4 EX compared to placebo HILT 4 EX.
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2
HILT Conventonal FT

Fig. 4. Meta-analysis of the VAS pain score after HILT compared to CPT.
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Fig. 3. Meta-analysis of functional scales score afier HILT 4+ EX compared o placebo HILT 4 EX. Fig. 5. Meta-analysis of functional scales score afier HILT compared to CPT.
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Alayat et al. 2016 | Neck pain o

Alayat MS, Mohamed AA, Helal OF, Khaled OA. Efficacy of high-intensity laser therapy in the treatment of chronic neck pain: a randomized double-blind placebo-control trial. Lasers Med Sci. 2016 May;31(4):687-94.

Lasers Med Sci (2016) 31:687-694 @H - Design: Double-blind randomised placebo controlled trial
DOL 10.1007/510103-016-1910-2 o

- Subjects: 60 male patients with chronic neck pain (>3m)
ORIGINAL ARTICLE

- HILT + Exercise group (n=30)
- Sham laser + Exercise group (n=30)

- Device: ASA Hiro 3
- HILT Protocol:

Efficacy of high-intensity laser therapy in the treatment of chronic
neck pain: a randomized double-blind placebo-control trial

Mohamed Salaheldien Mohamed Alayat' - Ashraf Abdelaal Mohamed" -

. - total dose per session: 2250 J
Omar Farouk Helal' - Osama Ahmed Khaled®

- 2 sessions / week for 6 weeks (12 sessions in total)

Table 2  Changes in the VAS and NDI between treatment groups

CONCLUSION:
vAS (Pain) NDl (Meck Disability Index)
HILT was S|gn|f|cant|y more effeCtlve than p|aCEbO h Pre Fost f value P value Pre Pt t value o value
. . . . HILT + B B.00-+0.79 1.77+0.73 —50.288 0.0005* 4587+512 T80+ 1.65 —50.4222 00008 *

Iaser treatment for ImprOVIng paln’ funCtlon and PL+EX 783+080 283079 —42.573 0.0001* 4797+£329 QE6+ 148 ~T78.546 0.0002*
cervical ROM in patients with chronic neck pain. ¢ value 0.817 54331 1891 ~5.1106

p value 04170° 00001 0063 © L0003 "

FAS wisual amalogue scale, NDJF neck disability index

* Significant difference in the same treatment group (Wilcoxon signed ranks test; p=<0.05)

® Significant difference between two treatment groups (Mann-Whitney U test; p= 00.05)
m PUbMGd “ Monsignificant difference in pre-treatment mean values

°
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Dundar et al. 2015 | Neck pain o

Dundar U, Turkmen U, Toktas H, Solak O, Ulasli AM. Effect of high-intensity laser therapy in the management of myofascial pain syndrome of the trapezius: a double-blind, placebo-controlled study. Lasers Med Sci. 2015 Jan;30(1):325-32.

Lasers Med Sci (2015) 30:325-332
DOL 10100 T s 10103-014-1671-8

Design: Double-blind randomised placebo controlled trial

Subjects: 76 female patients with myofascial pain syndrome

ORIGINAL ARTICLE of the trapezius
- HILT + Exercise group (n=38)
Effect of high-intensity laser therapy in the management - Sham laser + Exercise group (n=37, 1 drop-out)
of myofascial pain syndrome of the trapezius: a double-blind, - Device: ASA Hiro 3
placebo-controlled study - HILT Protocol:
- total dose per session: 1060 J
Umit Dundar - Utku Turkmen - Hasan Toktas - - 1session per day, 5 days / week for 3 weeks (15

Ozlem Solak - Alper Murat Ulasli . .
sessions in total)

CONCLUSION:

Fig- ¥ Mean VAS (pain at might) 5
scomes in the HILT and sham -
HILT produced significantly greater improvements in ey B e e, -
pain (at rest, during movement and at night), disability ;iﬁ_:;;;;‘f,{'ﬁ:;t;};” N
and quality of life than sham laser in patients with MPS. e e :
75 i HILT GO
3 Ehamn Thisrapy Gerodip

1.5

Basiding Wk 4 Waak 12
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Panton et al. 2013 | Fibromyalgia e

Panton L, Simonavice E, Williams K, Mojock C, Kim JS, Kingsley JD, McMillan V, Mathis R. Effects of Class IV laser therapy on fibromyalgia impact and function in women with fibromyalgia. J Altern Complement Med. 2013 May;19(5):445-52.

THE JOURMAL OF ALTERMNATIVE AND COMPLEMENTARY MEDICINE
Volume 19, Number 5, 2013, pp. 445452

@ Mary Ann Liebert, Inc.

DOI: 10.10B%acm.2011.0398

Design: Double-blind randomised placebo controlled trial

Subjects: 38 women with fibromyalgia

- Laser heat therapy: HILT + warm air (n=20)
- Placebo: warm air only (n=18)

- Deuvice: Litecure LCT-1000

- HILT Protocol:

- 10.63 J/cm?, total dose per session 4200)

- Grid scanning technique over 7 tender points located
across the neck, shoulders and back

- 2 sessions/week for 4 weeks (total 8 sessions)

- Results:

CONCLUSION: - Pain decreased with 12.7% in the HILT group (signif.)
versus 5.1% in the control group (not signif.)

- Fibromyalgia Impact score improved with 9.5% in the
HILT group (signif.) versus no change in the control
group.

- Function scores improved with 19.5% in the HILT
group (signif.) versus 8.2% in the control group (signif.)

- Upper body flexibility improved with 9.9% in the HILT
m group (signif.) versus no change in the control group.

°
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Effects of Class IV Laser Therapy on Fibromyalgia
Impact and Function in Women with Fibromyalgia

Lynn Panton, PhD, FACSM, Emily Simonavice, PhD? Kristen Williams, MS! Christopher Mojock, MS!
Jeong-Su Kim, PhD! J. Derek Kingsley, PhD? Victor McMillan, MD.* and Reed Mathis, DC®

HILT may be a beneficial modality for women with fibromyalgia. It
produced significantly greater improvements in pain and upper-
body flexibility than placebo treatment, ultimately reducing the
impact of fibromyalgia.
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Chen et al. 2018 | Low Back pain e

Chen L, Liu D, Zou L, Huang J, Chen J, Zou Y, Lai J, Chen J, Li H, Liu G. Efficacy of high intensity laser therapy in treatment of patients with lumbar disc protrusion: A randomized controlled trial. J Back Musculoskelet Rehabil. 2018 Feb 6;31(1):191-196.

:;larllll_'-::lb.-::::s:jtﬂ:.;r]lzll;l.?!tl:;;;]mkrluIu] Rehabilitation 31 (2018) 191-1% 191 _ D€Si; n: Randomlsed Controlled trlal
105 Press

Subjects: 63 patients suffering from protrusion of lumbar
intervertebral disc

Efficacy of high intensity laser therapy in

- Group 1 was treated with HILT and spinal

treatment of patients with lumbar disc decompression system (SDS).
. . . - Group 2 received SDS alone.
protrusion: A randomized controlled trial - Device: BTL-6000
- HILT Protocol:
Lianghua Chen®', Dandan Liv™"', Liping Zou®, Ju Huang®, Jungi Chen®, Yucong Zou®, Jienuan Lai®, - 12 W, 150 J/cm2, total dose per session 7500 J

Jingjie Chen®, Haihong Li* and Gang Lio™* B . . .
“Department of Rehabilitation Medicine, The Third Affiliated Hospital of Southern Medical University, Scann!ng plus pain points .
Guangzhou, Guangdong, China - 5 SESSIOHS/Week for 2 weeks (totaI 10 sessmns)

- Results:
- Both groups improved significantly after 2 weeks

CONCLUSION: treatment.

HP laser therapy added to traction therapy provides - Atlmonth follow-up, Group 1 h.ad S'gr."f'cantly better

b . f . . ith scores for ODI, lumbosacral portion pain, and lower
etter |rr.1provemen.t of symptoms in patients wit limb radiation pain.

lumbar disk protrusion

Tahle 3
Comparson of results for lower limb radiation pain with ¥AS in two patient groups before treatment, afier treatment, and during follow-up visit
(x &£ s)
Item Time Group 1 (n = 11} (X £+ 5) Group 2 (n = 13) (¥ £ 5) F value
m Pubmed Lower limb radiation pain Before treatment 7.59 £ 0.92 769 £ 0.75 0.77
VAS (score) Twao weeks after treatment 315+ 1.24 369+ 1.03 .14
Une month after follow-up visit 1.45 £ 1.13 340 £ 1.05 = (.01

H . . F walue < [LONN] < (L1
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Alayat et al. 2014 | Low Back pain

Alayat MS, Atya AM, Ali MM, Shosha TM. Long-term effect of high-intensity laser therapy in the treatment of patients with chronic low back pain: a randomized blinded placebo-controlled trial. Lasers Med Sci. 2014 May;29(3):1065-73.

Lasers Med Sci (2004) 29:1065-1073
DO 1010071010301 3-1472-5

Design: Randomised single-blinded placebo-controlled trial
Subjects: 72 male patients with CLBP

- Group 1: HILT plus exercise (HILT + EX)

- Group 2: Placebo laser plus exercise (PL + EX)
Long-term effect of high-intensity laser therapy - Group 3: HILT alone
in the treatment of patients with chronic low back pain: Device: ASA Hiro-3

a randomized blinded placebo-controlled trial HILT Protocol:
- Total dose per session 3000 J
- 3 sessions/week for 4 weeks (total 12 sessions)

ORIGINAL ARTICLE

Mohamed Salaheldien Mohamed Alayat - Azza Mohamed Atya -
Mohamed Mohamed Ebrahim Ali - Tamer Mohamed Shosha

? 8.36
8.350 8.21

8
CONCLUSION: "
HILT combined with exercise is more effective and has a more 6 iy
prolonged effect than sham laser + exercise or laser alone in g5 .
increasing lumbar ROM and in decreasing pain and functional 24 - PLAEN
disability, with effects lasting up to 3 months. > 371 HILT

3‘

2 2.64

2.04

pre After 4 weeks After 12 weeks
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Roberts et al. 2013 | Epicondylitis e

Roberts DB, Kruse RJ, Stoll SF. The effectiveness of therapeutic class IV (10 W) laser treatment for epicondylitis. Lasers Surg Med. 2013 Jul;45(5):311-7.

Lasers in Surgery and Medicine 45:311-317 (2013)

The Effectiveness of Therapeutic Class IV (10 W) Laser
Treatment for Epicondylitis

Delia B. Roberts, rhp, Facsm,*' Roger oJ. Kruse, up, Facsm,” and Stephen F. Stoll, mp”
! Selkirk College, Castlegar, Brifish Columbia, Canada, VIN 413

28ports Care, ProMedica Health System, Toledo, Ohio, 43615

“Diagnostic Radiologist, Toledo Radiological Associates, Toledo, Ohio, 43606

CONCLUSION:

Faster reductions in pain and return of strength and function in
the HP laser treatment group than in the sham group, with
improvement continuing up to 1 year post-treatment.

EE T

°
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Design: Randomized placebo-controlled double-blinded
clinical trial.

- Subjects: 16 patients with epiconylitis
- Group 1: HILT
- Group 2: Placebo laser

- Device: LiteCure 10W HPL device

- HILT Protocol:

- 6.6J/cm?, total dose per session 3000 J
- 8sessions over 18 days

35

Functional impaiement (scale 1-5)

Time (months post trastment)

Fig. 3. Functional Impairment (1-5, 1 = Useless). Shown P values are for the difference in
perceived functional impairment between laser and sham treatments (df = 48). Significantly
different from pre-treatment. "P < 0.0001 for the laser group, 'P < 0.002 for the sham group at
12 months. Power = 0.77.
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Fzzati et al. 2020 | Carpal Tunnel Syndrome @ o

Ezzati K, Laakso EL, Saberi A, Yousefzadeh Chabok S, Nasiri E, Bakhshayesh Eghbali B. A comparative study of the dose-dependent effects of low level and high intensity photobiomodulation (laser) therapy on pain and electrophysiological

parameters in patients with carpal tunnel syndrome. Eur J Phys Rehabil Med. 2020 Dec;56(6):733-740.

L2019 EDLAMONI MINERVA MEDICA European Journal of Fhysical and Rehabiliation Medacine 2020 December, 56(6).733-40
Online versson & higp ' wwew. mmervamedica il DO 1023765 197 3-8 T, 19 05835-0

ORIGINAL ARTICLE

A comparative study of the dose-dependent effects
of low level and high intensity photobiomodulation
(laser) therapy on pain and electrophysiological
parameters 1n patients with carpal tunnel syndrome

Kamran EZZATI !, E-Lusa LAAKSO 2, Aha SABERI * #, Shahrokh YOUSEFZADEH CHABOK 4,
Ebrahim NASIRI 5, Babak BAKHSHAYESH EGHBALT

CONCLUSION:

LLLT and HILT in conjunction with exercise program are effective in
reducing pain and improving median motor nerve conduction
studies of the patients with CTS. High power laser (1.6W) with
8J/cm? fluence produced the best results.

EE

°
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Design: Double-blind randomized controlled trial.
Subjects: 98 patients with CTS; 5 groups:

LLLT 50 mW low fluence 8J/cm? + home exercises
LLLT 50 mW high fluence 20J/cm? + home exercises
HILT 1.6 W low fluence 8J/cm? + home exercises
HILT 1.6 W high fluence 20J/cm? + exercises
Control group: home exercise program only

Device: Pagani HPL device
5 laser therapy sessions over 2 weeks

5.25-

5.00-

4.75-

The latency of CMAP

4.50-

4.25-

Group

LLLTE Jiem?

LLLT20 Jiems?

HILTE Jfoms

HILT20 Jferm?
==+ Control

Befare After
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Figure 2 —The initial and final value of the latency of CMAP.
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Abdel-Aal et al. 2020 |Hand arthropathy @ —

Abdel-Aal NM, Ali KM, Eladl HM. Efficacy of high-intensity laser therapy on arthropathy of the hands in patients with systemic lupus erythematosus: a double-blinded, randomized controlled trial. Clin Rehabil. 2020 Oct;34(10):1303-1312.

HHH CLINICAL
Original Article izaz REHABILITATION

Clinical Rehabilitation
2020, Wal. 34(10) 13031312

Efficacy of high-intensity laser © The Authorts) 2020
Article reuse puidelines:

therapy on arthropathy of the hands =erscniums permision:

N - . . !:‘DI: 10117702692 1552094 1057
in patients with systemic lupus Sonce
erythematosus: a double-blinded,

randomized controlled trial

Nabil Mahmoud Abdel-Aal'", Khadra Mohamed Ali*
and Hadaya Mosaad Eladl?

Design: Double-blind randomized controlled trial.
Subjects: 50 patients with arthropathy of the hands

- Experimental group received HILT plus the routine physical therapy
program. Total energy delivered per session was 2100 J.
- The control group received sham HILT plus the same routine physical
therapy program.
Device: ASA Hiro-3
3 sessions/week for 8 weeks
Results
- Handgrip strength, joint swelling count, joint tenderness count and pain
VAS improved significantly more in the HILT group compared to the
sham-control group.

CO N C LUSI O N : Table 1. Outcome data for handgrip, joint swelling, joint tenderness and VAS at baseline and after eight-weeks of intervention (N=>50)*
. . . Cutcomes HILT Group (n=25) Sham HILT Group (n=25) MD {95%C1) berween Group X time Effect size
Adding HILT to the routine physical therapy _ _ : _ groups after eight  interaction P (1F)
. . . Baseline After eight MD (95%C1) Basaline After eight MD (95%CI) weeks value
program might be more effective than routine weeks weeks
PT program a lone for im P rovi ng han dg ri p Handgrip (kg) 2084+902 2834+83 75 (-854 -655) 1936=831 2296876 -36(-455 -265) 538(053, 1023) P=003 ol
strength, decreasmg jOIﬂt sv.vell.lng co.unts, JO!nt ﬂ;ﬁng o 984271 44218 544 (492,596)  1032+224 736+204 296 (244 348)  -296(-4.19, -1.73) P<000I 0.48
tenderness cou nts, and pain In pat|ents with Joint tenderness |1+2.29 5+1. 6 (5.59, 6.41) 1152+ 194 908163  244(203 285  —4.08 (-5 15, -3.01) P=0.00 0.33
(n)
arthro pat hy of the hands. VAS (mm) B44=711 356+ 1387 488 (4497, 5263) B84 =85 SBE+ 1054 29.6(1577,3343) -232(-30Z -162) P=000 0.55

HILT: High-Intensity Laser Therapy; Cl: Confidence Interval; WAS: visual analog scale (based on 100-mm scale); MD: Mean Difference; 1% partial eta square

P b d *Drata are mean = 50, Pvalue <0.05 indicate statistical significance. Megative mean difference scores (353% Cl) on visual analog scale, number of joint swelling and tenderness are indicative of
uome improvernent, whereas positive change scores (35% Cl) for handgrip strength indicates improvemsnt.

°
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Verma et al. 2022 |Hamstring Tendinopathy @ oo B

Verma S, Esht V, Chahal A, Kapoor G, Sharma S, Alghadir AH, Khan M, Kashoo FZ, Shaphe MA. Effectiveness of High Power Laser Therapy on Pain and Isokinetic Peak Torque in Athletes with Proximal Hamstring Tendinopathy: A Randomized
Trial. Biomed Res Int. 2022 May 20,;2022:4133883.

indan Design: Randomized comparative study.
BioMed Research International i I . . . . .
Volume 2022, Article TD 4133883, 8 pages @ Hindawi - Subjects: 36 athletes with proximal hamstring tendinopathy

https://doi.org/10.1155/2022/41 33843

- Experimental group received HILT as monotherapy.
- 50J/cm? - total energy per session was 1800 J.
- Conventional group received conventional PT.

Research Article - US, moist heat pack, home exercises

Effectiveness of High Power Laser Therapy on Pain and Isokinetic - Both groups were treated 3 days / week for 3 weeks
Peak Torque in Athletes with Proximal Hamstring Tendinopathy: - Device: Litecure LCT-1000 (810/980 nm)
A Randomized Trial _ Results
- Significant decrease of pain (by 61%) and increase of
Sachin Verass,! Vandane Esht.! Aksh Chehl,” Geurey Kapeer,” Sevabh Sharme,® hamstring isokin. strength (by 13%) in HILT group
Ahmad H. Alghadir,* Masood Khan (", Faizan Z. Kashoo (",” and Mohammad A. Shaphe (° - In conventional group, only pain decreased significantly
(by 41%) while strength increase was only 1.5% and n.s.
CONCLUSION: - Difference in pain decrease between groups (61% vs.
HPLT was effective for significantly improving pain and increasing hamstring f_lulzﬁ) was significant: significantly greater pain relief with

muscle strength in athletes with PHT. Pain relief was significantly greater

than with conventional PT.
o

°
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Ahmad et al. 2022 | Knee OA

Back to

overview

Ahmad MA, A Hamid MS, Yusof A. Effects of low-level and high-intensity laser therapy as adjunctive to rehabilitation exercise on
pain, stiffness and function in knee osteoarthritis: a systematic review and meta-analysis. Physiotherapy. 2022 Mar;114:85-95.

Physiotherapy

EEN-XXX

Yhysiotherapy xox (2021

Systematic review
Effects of low-level and high-intensity laser therapy as
adjunctive to rehabilitation exercise on pain, stiffness and
function in knee osteoarthritis: a systematic review and
meta-analysis
Mohd Azzuan Ahmad®", Mohamad Shariff A. Hamid ¢, Ashril Yusof**

% Centre for Sport and Exercite Sciences, University of Malaya, 50603, Euala Lumpur, Malayvsia
b Plvsiotherapy Progranme, Centre for Rehabilitation and Special Needs Studies. Faculty of Health Sciences, Universiti Kebangsaan
Malaysia, 50300, Kuala Liempur, Malaysia
© Sperts Medicine Unit, Faculty of Medicine, University of Malaya Medical Cengre, 52000 Kuala Lumpur, Malaysia

CONCLUSION:

Fig
Photobiomodulation therapy, compared to control, is an effective adjunct
treatment modality for improving pain, stiffness and function in knee OA,
with HILT producing larger effects than LLLT.

Pubmed
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Aleatetal 2017 I0a OF 23 436 09 37 123% -1.54 [-3.68,-1.08] =
Ciplak etal 2018 341 147 24 458 189 24 130% -0.66 [F1.24, -0.08] =
Kheshie #al, 2014 HILTY 15 075 20 383 07 15 121 «2.30 [F3.28, -1.48] -
Maran efal. 2018 378 054 30 532 D6 30 12.7% -24T [1316,-1.79) T
Subdodal {95% Tl ar M A% -206 [-3.14, .0.98] -
Helerogeneity. Taw* = 1,07, Chi*= 25,87, df= 3 (P < 0,0001), F= 88%
Test for pwarall efect Z= 374 F = 0.0002)
412 Duiteoaree: WOBIAC jkaiis Scores
Alayatetal 2017 188 061 23 418 098 21 128% “1.47 [F2.14,-0.87] —
Ciplak elal. 2018 708 343 24 GBAT 289 4 13.0% 007 FOS0, 0.63] =
Kheshie ¢fal, 2014 HILT) 3215 114 0 B 1,17 15 12.1% 2.58 3,52, -1,66] T
Nagar etal. 2018 413 062 30 T 081 30 12.0% -4.76 [-5.19,-3.33) s
Suitodal {25% Clp aw 91 49.9% 203 [3.51, .0.26] i
Helerogeneity: Tau® = 3.1 7; Chi*= 6778, &f= 3 (P = 0.00001); F= 9&%
Test for overall effoct: 2= 2.25 (F = 0.02)
Total (95% CT) 194 182 100.0% 204 -3.00,-1.08] -
:BI!LI;HUEHEIB;IT;S;;.-'Ei;l'.';‘;h:;- ﬁuﬁfunusolldjl, TP < 0.00001), F= 93% 10 + 3 B o
esl Tor overall efect 2= 4, = . Fe
Test for subgroun diffierences: Chi*= 000, di= 1 (P = 0.98), F= 0% Fasours HILT#E  Favours Conan
Fig. 6. Forest plot of knee pain scores for HILT + E vs contral.
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Fig. 8. Forest plot of knee function scores for HILT + E vs control.
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Akaltun et al. 2021 | Knee OA e

Akaltun MS, Altindag O, Turan N, Gursoy S, Gur A. Efficacy of high intensity laser therapy in knee osteoarthritis: a double-blind controlled randomized study. Clin Rheumatol. 2021 May;40(5):1989-1995

Clinical Rheumnatalogy
hittps:/ /dol.org/10.1007/510067-020-05460-7

Design: Double-blind randomized controlled trial.

e p— - Subjects: 40 patients with knee OA, 2 groups:
“) - HILT + exercise therapy

upsintex

- Sham (placebo) laser + exercise therapy

Efficacy of high intensity laser therapy in knee osteoarthritis: . Device: BTL-6000

a double-blind controlled randomized study HILT protocol
- protocol:

Mazlum Serdar Akaltun'® - Ozlem Altindag ' + Neytullah Turan' « Savas Gursoy ' « Ali Gur’ - 120J/cm? - total 3000 J / session

- 5sessions / week for 2 weeks (total 10 sessions)

- Results:
CONCLUSION: - Both groups significantly improved post-treatment
HILT plus exercise can significantly improve pain and function and - ?t 4“’Yeek|f§g‘l’\>l’v'“z'fpai” VAS, \.’I\’O'\"i@k
increase the thickness of the hyaline cartilage. unctiona and femur cartifage thickness

were significantly more improved in the HILT + ex.
group compared to the sham laser + ex. group.

s [l rumes
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Song et al. 2020 | Knee OA

Back to
overview

Song HJ, Seo HJ, Kim D. Effectiveness of high-intensity laser therapy in the management of patients with knee osteoarthritis: A systematic review and meta-analysis of randomized controlled trials. ] Back Musculoskelet Rehabil. 2020,;33(6):875-884.

Journal of Back and Muscuboskeletal Rehabilitation 33 (2030 $75-884 875
DO 1 AZIEMR- 191738
105 Press

Review Article

Design: Systematic review and Meta-analysis

Results:

Effectiveness of high-intensity laser therapy
in the management of patients with knee
osteoarthritis: A systematic review and
meta-analysis of randomized controlled trials

Hyun Jin Song®, Hyun-Ju Seo™* and Donghwi Kim®
*College of Pharmacy, University of Florida, Gainesville, FL, I'SA

Conclusion:

HILT can significantly improve pain, stiffness and
function in Knee Osteoarthritis compared to placebo or
other control interventions.

© 2022 Enovis Corporation CONFIDENTIAL

enovis.

6 randomized controlled trials (RCTs) were included in this
meta-analysis.

For VAS pain, 334 patients from 4 studies showed that
HILT significantly decreased pain compared to the control
(MD, -1.18; 95% ClI, -1.68 to -0.69).

For stiffness, 168 patients from 4 studies showed that
HILT significantly improved WOMALC stiffness compared to
the control (SMD -1.00; 95% ClI -1.32, -0.68)

For function, 87 patients from 4 studies showed that HILT
significantly improved function compared to the
control(SMD, -5.36; 95% ClI -7.39 to -3.34).

—Figures
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Song HJ, Seo HJ, Kim D. Effectiveness of high-intensity laser therapy in the management of patients with knee osteoarthritis: A systematic review and meta-analysis of randomized controlled trials.
J Back Musculoskelet Rehabil. 2020;33(6):875-884. Back to

overview
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Fig. 3. Mean difference in visual analogue scale (VAS) pain between HILT and control.
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Fig. 4. Mean difference in disease-specific measurement between HILT and control. {a) Stiffness. (b) function.
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Nazari et al. 2019 | Knee OA -

Nazari A, Moezy A, Nejati P, Mazaherinezhad A. Efficacy of high-intensity laser therapy in comparison with conventional . . .
physiotherapy and exercise therapy on pain and function of patients with knee osteoarthritis: a randomized controlled trial with - Design: Randomized controlled trial.

12- k foll L Med Sci. 2019 Apr;34(3):505-516. . .
weekfollow up. Lasers Med Sc pri343) - Subjects: 93 Knee OA patients, 3 groups:

- HILT / Conventional PT / Exercise Therapy

Lasers in Medical Sclence (2019) 34:505-516

https://dolorg/10.1007/510103-018-2624-4 - Device: Nd:YAG laser device 1064 nm
ORGINAL ARTICLE - HILT protocol:
@C“*‘“-"‘“'k - 601J/cm2, total energy of 2400 J per session

. c . . ) . . . - 3x/ week for 4 weeks (total 12 sessions)
Efficacy of high-intensity laser therapy in comparison with conventional

physiotherapy and exercise therapy on pain and function of patients
with knee osteoarthritis: a randomized controlled trial with 12-week
follow up

- Results:

- Significantly greater improvement of VAS pain score,
functional ROM and scores of WOMAC (total and function
subscale) in the HILT group compared to the other groups,

Ahmad Nazari' - Azar Moezy '@ - Parisa Nejati" - Ali Mazaherinezhad both after treatment and after 12 weeks.

i oot GROUPs
CONCLUSION: S ] e | =&
HILT provided better improvement of pain, ROM and function e
than conventional PT and exercise therapy in patients with knee ‘
OA. § 126,00 ',’,// B2 —
w 7
124.00 ,"/
_ iEnovis 7
122,00 :/

[ ]
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Mardh et al. 2016 |Achilles Tendinopathy 52

Mardh A, Lund I. High Power Laser for Treatment of Achilles Tendinosis - a Single Blind Randomized Placebo Controlled Clinical Study. J Lasers Med Sci. 2016 Spring;7(2):92-8.

Journal of

) Lasers Med Sci 2016 Spring;7(2):92-98 Original Article - Design: Randomized, single blind, placebo controlled trial.
Lase ) - Subjects: 40 patients with long-term (= 2m) Achilles tendinosis
in Medical Sciences  htp//www journals. sbmu.ac.irfjims @ 10.15171/jims.2016.16 ) HILT group

: . e - Placebo HILT
High Power Laser for Treatment of Achilles Tendinosis acebo Tkl grotp

— a Single Blind Randomized Placebo Controlled “
Clinical Study

Anders Mardh"’, Iréne Lund?

- Device: Swiss Dynalaser 980 nm
HILT Protocol:
- Total energy per session: 520 )
- 6 sessions over 3-4 weeks

'Fysioterapiteamet, Drottningatan 88 F, SE-111 36 Stockholm, Sweden
‘Department of Physiology and Pharmacology, Karolinska Institutet, SE-17177 Stockholm, Sweden 5
gg Pain
__ 07
B —o—Placebo HPLT
8]
CONCLUS'ON E 04 - 8 HPLT
HILT produced significantly greater decrease of pain 3
and increase of pain threshold than placebo laser. £

°
el l()VIS © 2022 Enovis Corporation CONFIDENTIAL Figure 1. Relative Position (RP) Profiles of Self-rated Pain Items of the Foot and Ankle Outcome Score (FAOS).
™
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Tumilty et al. 2016 | Achilles Tendinopathy oversn

Lasers Med Sci (2016) 31:127-135

DOT 101007/ 10103-015-1840-4

@ Croabdark

ORIGINAL ARTICLE

Photobiomodulation and eccentric exercise for Achilles
tendinopathy: a randomized controlled trial

Steve Tumilty ' - Ramikrishnan Mani' - George D. Baxter'

Conclusion:

In this study the best results were obtained with a combined
protocol of twice a week eccentric exercise plus high power PMB

therapy.

enovis.

© 2022 Enovis Corporation CONFIDENTIAL

Design: Double-blind randomised controlled trial

Methods: 80 subjects were randomly assigned to

* Group 1: Placebo laser + Ex Regime 1

* Group 2: Laser + Ex Regime 1

* Group 3: Placebo laser + Ex Regime 2

* Group 4: Laser + Ex Regime 2

Protocols:

* Laser: ED 6.66J/cm?, total dose: 450J per session,
2X/week for 4 weeks

e LightForce EX device

* Exercise Regime 1: 14 sessions/week (2x/day)

* Exercise Regime 2: 2 sessions/week (2x/week)

Results:

* Significantly greater improvement of VISA-A score at
12 weeks in Group 4 compared to other groups.

* C(linical relevance:

* Twice-daily exercise sessions are not necessary
as equivalent results can be obtained with two
exercise sessions per week.

* The addition of photobiomodulation as adjunct
to exercise can bring added benefit. a1
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Chatterjee et al. 2019 | Diabetic Neuropathy @ o B

Chatterjee P, Srivastava AK, Kumar DA, Chakrawarty A, Khan MA, Ambashtha AK, Kumar V, De Taboada L, Dey AB. Effect of deep tissue laser therapy treatment on peripheral neuropathic pain in older adults with type 2 diabetes: a pilot
randomized clinical trial. BMC Geriatr. 2019 Aug 12;19(1):218.

Chatterjee et al. BMC Geriatrics (2019) 19:218

hittpsy//doiorg/10.1 186/512877-019-1237-5 B M C G e ri a t ri CS

Design: Randomized double-blind sham-controlled trial.

Subjects: 40 patients with type 2 diabetes with painful diabetic
peripheral neuropathy

RESEARCH ARTICLE Open Access - HILT group: HILT + standard care

- Control group: sham laser + standard care

Effect of deep tissue laser therapy ® - 2x/wk for 4 weeks + 1x/wk for 8 weeks (12 weeks in total)
treatment on peripheral neuropathic pain S - Device:LightForce HPL device (810/980 nm)
. I d d I . h d b | - HILT protocol:
In older adults wit type 2 labetes: a pl ot - Treatment area: plantar foot and lumbar region (DRG L4-S2)
randomized clinical trial - Power: plantar 2W; lumbar 8W
Prasun Chatterjee’ @, Achal K_ Srivastava”, Deepa A. Kumar', Avinash Chakrawarty', Maroof A. Khan®, ) Energy density: plantar 1.8-3.0 J/em?; lumbar 13 J/em®
Akash K. Ambashtha®, Vijay Kumnar', Luis De Taboada™ and Aparajit B. Dey’ - Total dose: plantar 300-1800 J; lumbar 1920 J

- Application technique: on contact scanning technique
CONCLUSION: - Results
HILT is a safe, nonpharmacological addition to the standard of care - Signif. more pain relief in HILT group
for the management of pain in older adults with painful diabetic - Greater improvements of function HILT group
gﬁg itf;/eor;]élllhcre1europathy, offering significant improvement of their _ Signif. improvement of QoL in HILT group vs. no

improvement in control group
- Serum levels of inflammatory biomarkers improved more in

°
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Ordahan et al. 2018 |Plantar Fasciitis -

Ordahan B, Karahan AY, Kaydok E. The effect of high-intensity versus low-level laser therapy in the management of plantar fasciitis: a randomized clinical trial. Lasers Med Sci. 2018 Aug;33(6):1363-1369.

Lasers in Medical Science H . H H
it 80t/ 10,1007 10103.018.2457-6 Design: Randomized comparative study.

- Subjects: 70 patients with unilateral plantar heel pain
@cummm - LLLT group: 0.24W, 6J/cm?, total 37.8J/session

- HILT group: 6-8W, 6-150J/cm?, total 330J/session
- HILT Device: BTL-6000
- Results

Banu Ordahan ** - Ali Yavuz Karahan® - Ercan Kaydok* - Pain VAS, Heel Tenderness index and FAOS improved
significantly in both groups (p<0.05)

ORIGINAL ARTICLE

The effect of high-intensity versus low-level laser therapy
in the management of plantar fasciitis: a randomized clinical trial

- The improvements were significantly greater in the HILT

CONCLUSION: group (p<0.05)
HILT provided significantly more improvement of Table 2 Assessment of functional parameters
1 1 HILT im:35 LLLT im:35 HILT ws. LLLT
pain and function than LLLT HILT (x:35) LLLT (r:35) !
VAS
Baseline BR7T+154 B35 1.78 (660
After treatment 275+ 184 556+2.11 0048
P 0017 ¢+ 0036 % significant
HTI

Baseline 205089 211£121 0.731
After treatment 037048 098 £0.51 0043
Pubmed
0021 4 0.03% 1 significant

Jl:l

¥ Baseline versus after treatment. Samples ¢ test, paired-samples ¢ test; p< 0,05
VAS Visual Analogue Scale, M7 Heel Tenderness Index; HILT high-intensity laser therapy, LLLT low-level laser therapy

°
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Back to

Borsa et al. 2019 | Muscle Recovery

Borsa PA, Dale RB, Levine D and Crow JA. Muscular Preconditioning using Phototherapy Improves the Physical Work Capacity of the Quadriceps when applied between Repeated bouts of resistance Exercise. J Athl Enhanc 2019, Vol: 8 Issue: 1

porsa etal, J Al Enhanc 2018, 81 Design: Triple-blind, repeated measures, placebo controlled, cross-over study

DOI: 10.4172/2324-9080.1000310 JoUrnul of A'hle'ic ) ] o o
Enh . - Subjects: 20 healthy individuals, 2 conditions
nnancemen .
- HILT during recovery
Research Article T - Shame-laser during recovery
_ - Procedure:
M l P dt . Introduction ) . o o )
uscular recondl lonlnb Exercise and sports scientists are constantly searching for ways - SUbJeCtS performed quadrlceps fatIgUIng prOtOCO| ConSIStlng Of 4 hlgh
| | 7 o optimize the body's response to s r:nunus. ysical activity .\-' H H H
[J Slng PhOtOthcrapy‘ [mpro“' CS.., ::rul:]:l{'ngg l?r :Jhlﬁiy of sl'jli.ifl.ifl,al1 mulsclf Lo p]:rl.::.lrma]wu;k luhll:;.f IntenSIty exercise bOUtS
thc PhYSIan]. W(:lrk (_ apaClty D‘l’ resisting exertional fatigue. Skeletal muscle fatigue is a rate-limiting . . .
. . factor for athletes who participate and compete in sports that require - HILT or Sham |aser was applled durlng the recovery n between
thC QUHdFlCC[}S thn Apph{:d muscular endurance and sustained levels of strength [1]. Fatigue exerC|se bOUtS
~ impairs the ability of skeletal muscle to generate force, and reduces a
thW’CCH RCpCﬂth BDU.tS Dt muPSL'lf'sur_:lapal:_'llill:'llu L:::E:r:lwurkt:v:r:fj :xleql:lded time p‘iq':::i [2,_\|_ . . .
RC%HtHHCC EXCTCI‘SC The decrease in muscle function associated with fatigue is believed to - H/LT DEVICEI theCU re LT'1000 810/980 nm H PL deVICE
S - be a result of metabolic alterations such as substrate depletion (lack .
Borsa PA™, Dale RBX, Levine D* and Crow JA* of ATP and glycogen), oxidative stress, tissue ischemia/hypoxia and - HILT protocol: 10 J/cm?; total dose per session 1600-2400 J
Blacd ocl BBt 13 4] s geoconeic il sloot bhoe ooiond 2nions s
- Result
CONCLUSION: - HILT group was able to produce higher quadriceps torque and

HILT appears to reduce Quadriceps muscle fatigue for athletes showed less decline of muscle performance throughout the bouts.

requiring high levels of endurance.
Preconditioning skeletal muscle with phototherapy intermittently m

during recovery intervals may be a beneficial, non-invasive and safe m

ergogenic aid for athletes that require high levels of muscular
endurance.
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Figure 3: Mommalized Peak Tongue for the four exercise bouts (Marginal

means). Participants produced higher peak torque (FT) during bouts 2, 3
and 4 after receiving active pholotherapy compared to sham phototherapy.

Asterisk denotes staistically significant difference of p = 0.013.
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Figure 5: Total Work for the fowr exercise bouts (Marginal means).
Farticipants produced more work during bouts 2, 3 and 4 after recaiving
active phototherapy compared to sham phototherapy. Asterisk denofes
statistically significant difference of p £ 0.013.
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Figure 4: Average Torue for the four exercise bouts (Marginal means).
Parficipants produced more average torque during bouts 2 and 3 after
receiving active phototherapy compared to sham phototherapy. Asterisk
denotes stafistically significant difference of p £ 0.013.
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Figure 6: Average power for the four exercise bouts (Marginal means).
Farticipants produced more power during bouts 2, 3 and 4 after receiving
active phototherapy compared to sham phototherapy. Asterisk denofes
statistically significant difference of p £ 0.013.
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