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INTRODUCTION
This book presents a collection of summaries of scientific 
papers on safety and effectiveness of Multi Radiance Med-
ical’s (MRM) Super Pulsed Laser Therapy in different fields 
of application. The papers report the outcomes of research 
coordinated by MRM’s Research Division and carried out in 
numerous clinical and research centers, both public and 
private.
 
Multi Radiance Medical’s Super Pulsed Laser Technology 
is in the safest classification of lasers and its efficacy has 
been validated in vitro, in vivo, in controlled laboratory 
experiments and in clinical practice. A Scientific Monograph, 
written in conjunction with Laser Therapy University entitled 
The Pillars Paper, has been recently published and confirms 
this to be not only statistically significant, but clinically sig-
nificant technology. It also raises the bar in the industry from 
evidence-based research to translational research.

Multi Radiance Medical is also currently involved with over 
30 Clinical Studies Worldwide. It is our mission to investigate, 
validate and educate our practitioners with the knowledge 
and clinical skills necessary to achieve the best possible 
outcomes. Join hundreds of professionals each month and 
thousands per year who choose Multi Radiance because our 
Super Pulsed Lasers are safe for both patients and clinicians 
and are more cost effective than Class IV Lasers (surgical and 
rebranded “therapeutic”).

CASCADING ENERGY EFFECT™
Multi Radiance Medical uses three clinically proven wave-
lengths: 660 nm, 875 nm and 905 nm to cover the entire 
spectrum of the therapeutic window of light for deeper 
penetration and enhanced absorption of light.

Our sophisticated software algorithm synergizes multiple 
wavelengths, creating a cascading effect: 660 nm absorbed 
by superficial tissue clears the way for infrared 875 nm to 
penetrate deeper and eliminate cellular interference, which 
allows infrared 905 nm super pulsed laser to go even deeper.

Multi Radiance Medical’s proprietary multi-source technol-
ogy successfully manipulates the interaction between light, 
laser and magnetic energy fields to achieve the desired 
penetration in the target tissue area.

Multi Radiance Medical
Super Pulsed Laser Therapy

SUPER PULSING IS KEY TO MRM TECHNOLOGY
Super pulsed infrared laser (905 nm) GaAS is the essential 
component of Multi Radiance Medical technology. Multi 
Radiance Medical super pulsed lasers deliver billionths-of-
a-second pulses, combined with up to 50,000 mW of peak 
power for a higher concentration of light energy, or pho-
tons, driven deeper into the target tissue without any risk of 
overheating.

Super pulsing allows for deeper penetration than a laser of 
the same wavelength that is not super pulsed but has the 
same average output power. This is because short pulses 
allow for quick absorption. In addition, the period between 
pulses promotes a better environment for optimal pain relief.

Super pulsed infrared laser penetrates deeply into target tis-

sues and exerts powerful stimulating influences upon blood 
microcirculation. In general, laser diodes are either con-
tinuous wave or pulsed. The continuous wave diodes emit 
laser energy for the entire time they are electrically driven, 
hence the name. They provide a fixed level of power during 
emission. Super pulsed diodes emit a series (frequency) 
of radiation impulses with high amplitude in an extremely 
short duration (typically 100 to 200 nanoseconds). The mean 
output of power of a Multi Radiance Medical super pulsed 
laser will increase as the pulse repetition is increased.

Each impulse of the super pulsed laser produces high peak 
power delivered for a very brief duration. It is the high-power 
level during each pulse that creates the energy density nec-
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essary to deliver adequate doses to the target tissue. Even 
though the pulse peaks at a high-power level, there are no 
thermal effects in the tissue. Therefore, the peak power of a 
pulsed laser is high compared to its average output power. 
By using super pulsed lasers, one is able to more effectively 
deliver higher densities of light energy into the tissue without 
the associated deleterious thermal effects.

ADVANTAGES OF SUPER PULSED LASER:
• More photonic energy.
• Super pulsed laser technology provides more energy 

and penetrates deeper than comparable non-super 
pulsed lasers but does not generate excessive damaging 
heat.

• The advanced semi-conductor laser diode delivers 
higher power pulses of photonic energy in thousands of 
milliwatts without any deleterious heating of tissue.

• Maximum Photonic Density: the power density during 
these very high pulses yields an extremely high photon 
flux and saturation, delivering a stronger effect.

• Increases in peak power improve energy penetration 
into tissue.

• Safety

OUR STORY
Multi Radiance Medical is a global leader in Laser Therapy. 
The Super Pulsed Laser technology developed by Multi 
Radiance traces back to quantum research laboratories 30 
years ago. More of a “mission” than a “business plan,” hun-
dreds of researchers with million-dollar budgets developed 
an extraordinary and groundbreaking synergy of laser, light 
and magnetic field that revolutionized healthcare for space 
travelers.

Four generations later, Multi Radiance Medical, based in So-
lon, Ohio, has continued that inspiration and innovation and 
has recently introduced the MR5 ACTIV PRO and MR5 ACTIV 
PRO with LaserStim™. These products are the most validat-
ed, optimized and unrivaled therapy lasers in the world.

Ten years and millions of research dollars ago, Multi Radi-
ance set out to validate its technology in vitro, in vivo, in 
controlled laboratory trials and in clinical trials. World-Re-
nowned Researcher Ernesto Leal Junior, PhD, PT, and Multi 
Radiance Senior Vice President, Clinical and Scientific Affairs 
Douglas Johnson, ATC, EES, CLS, systematically validated 
the Multi Radiance Super Pulsed Laser’s dosimetry curve, 
depth of penetration time profile, thermal time profile, and 
cytochrome c oxidase peak activation time profile. In doing 
so, they have not only raised the bar for other laser manufac-
turers, but have actually set the Gold Standard by which all 
other laser validation should occur. 
Dr. Leal Junior is the pioneer who changed the paradigm for 

using therapeutic laser after injury to accelerate recovery. He 
proved that using laser prophylactically before exercise or 
competition increased performance, stamina and strength, 
thereby reducing fatigue and preventing injury. This work 
was largely carried out by Dr. Leal Junior and his dedicated 
team of researchers at the Laboratory of Phototherapy in 
Sports and Exercise in Sao Paulo, Brazil. This facility is histor-
ically one of the first of its kind in the world to be dedicated 
solely to conducting research in laser therapy.

Their combined determination and tireless energy to doc-
ument and conduct human clinical trials on the combined 
energy device led to Multi Radiance technology receiving 
NHN clearance for neck and shoulder pain from the US 
Food & Drug Administration (FDA). Of the hundreds of laser 
companies in the world, only a special few have both ILY 
and NHN clearances from the FDA. ILY clearance means the 
product just heats tissue to produce beneficial results, while 
NHN means that the technology is non-heating and produc-
es beneficial results by bio-modulation at the cellular level. 

The original laser pre-application was proven with athletic 
performance, but the ramifications and clinical translation 
of this research has led to exciting new opportunities for 
cyto-protection in the fields of ophthalmology, neurology, 
cardiology, pulmonary and aesthetics. Multi Radiance is 
leading the charge by being involved in over 30 clinical trials 
around the world in its effort to advance the field of laser 
therapy. 

Please review the enclosed and unprecedented 30+ peer-re-
viewed and published studies. However, please know that 
as of this printing, another 8 studies have either been sub-
mitted, are being prepared, or are in data collection. Multi 
Radiance has not only validated and optimized its technol-
ogy; it has developed a treatment methodology called the 
Priority Principle. The Priority Principle was developed as a 
result of technology validation and promotes successful and 
reproducible patient outcomes.

Combined with a commitment to education featuring 
monthly webinars, newsletters and live clinical support, 
Multi Radiance and the MR5 ACTIV PRO technology are truly 
unrivaled. We look forward to serving you soon.

Manufactured by:

ISO13485
FACILITY

FDA cleared
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ABSTRACT: Phototherapy with low-level laser therapy 
(LLLT) and light-emitting diode therapy (LEDT) has arisen as 
an interesting alternative to drugs in treatments of musculo-
skeletal disorders. However, there is a lack of studies investi-
gating the effects of combined use of different wavelengths 
from different light sources like lasers and light-emitting 
diodes (LEDs) in skeletal muscle disorders. With this per-
spective in mind, this study aimed to investigate the effects 
of phototherapy with combination of different light sources 
on nonspecific knee pain. It was performed a randomized, 
placebo-controlled, double-blinded clinical trial. Eighty-six 
patients rated 30 or greater on the pain visual analogue 
scale (VAS) were recruited and included in study. Patients of 
LLLT group received 12 treatments with active phototherapy 
(with 905 nm super-pulsed laser and 875 and 640 nm LEDs, 
Manufactured by Multi Radiance Medical, Solon, OH, USA) 
and conventional treatment (physical therapy or chiro-
practic care), and patients of placebo group were treated 
at same way but with placebo phototherapy device. Pain 
assessments (VAS) were performed at baseline, 4th, 7th, 
and 10th treatments, after the completion of treatments 
and at 1-month follow-up visit. Quality of life assessments 
(SF-36®) were performed at baseline, after the completion 
of treatments and at 1-month follow-up visit. Our results 
demonstrate that phototherapy significantly decreased pain 
(p < 0.05) from 10th treatment to follow-up assessments and 
significantly improved (p < 0.05) SF-36® physical component 
summary at posttreatments and follow-up assessments 
compared to placebo. We conclude that combination of 
super-pulsed laser, red and infrared LEDs is effective to 
decrease pain and improve quality of life in patients with 
knee pain.

AUTHORS:
Ernesto Cesar Pinto Leal-Junior, Douglas Scott Johnson, 
Anita Saltmarche, Timothy Demchak

INSTITUTIONS:
Universidade Nove de Julho (UNINOVE), São Paulo,Brazil, 
Multi Radiance Medical, Solon, USA, Laser Therapy U, Atlan-
ta, USA, Department Applied Medicine and Rehabilitation, 
Indiana State University, Terre Haute, USA

YEAR: 
2014

JOURNAL: 
Lasers in Medical Science
November 2014, Volume 29, Issue 6, pp 1839–1847

The active group resulted in a 50% improve-
ment (15% greater than the placebo group) or 
one standard deviation improvement over the 
placebo group which is statistically significant.

Adjunctive use of combination of super-pulsed laser and light-emitting 
diodes phototherapy on nonspecific knee pain: double-blinded 
randomized placebo-controlled trial
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This represents at 300% increase in 
recovery rate.

ABSTRACT: Recent studies with phototherapy have shown 
positive results in enhancement of performance and im-
provement of recovery when applied before exercise. How-
ever, several factors still remain unknown such as thera-
peutic windows, optimal treatment parameters, and effects 
of combination of different light sources (laser and LEDs). 
The aim of this study was to evaluate the effects of photo-
therapy with the combination of different light sources on 
skeletal muscle performance and post-exercise recovery, 
and to establish the optimal energy dose. A randomized, 
double-blinded, placebo-controlled trial with participation 
of 40 male healthy untrained volunteers was performed. 
A single phototherapy intervention was performed imme-
diately after pre-exercise (baseline) maximum voluntary 
contraction (MVC) with a cluster of 12 diodes (4 of 905 nm 
lasers—0.3125 mW each, 4 of 875 nm LEDs—17.5 mW each, 
and 4 of 670 nm LEDs—15 mW each- manufactured by Multi 
Radiance Medical™) and dose of 10, 30, and 50 J or place-
bo in six sites of quadriceps. MVC, delayed onset muscle 
soreness (DOMS), and creatine kinase (CK) activity were 
analyzed. Assessments were performed before, 1 min, 1, 24, 
48, 72, and 96 h after eccentric exercise protocol employed 
to induce fatigue. Phototherapy increased (p < 0.05) MVC 
was compared to placebo from immediately after to 96 h 
after exercise with 10 or 30 J doses (better results with 30 
J dose). DOMS was significantly decreased compared to 
placebo (p < 0.05) with 30 J dose from 24 to 96 h after exer-
cise, and with 50 J dose from immediately after to 96 h after 
exercise. CK activity was significantly decreased (p < 0.05) 
compared to placebo with all phototherapy doses from 1 to 
96 h after exercise (except for 50 J dose at 96 h). Pre-exercise 
phototherapy with combination of low-level laser and LEDs, 
mainly with 30 J dose, significantly increases performance, 
decreases DOMS, and improves biochemical marker related 
to skeletal muscle damage.

AUTHORS:
Fernanda Colella Antonialli, Thiago De Marchi, Shaiane Silva 
Tomazoni, Adriane Aver Vanin, Vanessa dos Santos Grand-
inetti, Paulo Roberto Vicente de Paiva, Henrique Dantas 
Pinto, Eduardo Foschini Miranda, Paulo de Tarso Camillo de 
Carvalho, Ernesto Cesar Pinto Leal-Junior

INSTITUTIONS:
Universidade Nove de Julho (UNINOVE), São Paulo, SP, 
Brazil

YEAR: 
2014

JOURNAL: 
Lasers in Medical Science
November 2014, Volume 29, Issue 6, pp 1967–1976

Phototherapy in skeletal muscle performance and recovery 
after exercise: effect of combination of super-pulsed laser 
and light-emitting diodes
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ABSTRACT: Phototherapy is an electrophysical intervention 
being considered for the retardation of peripheral muscular 
fatigue usually observed in chronic obstructive pulmonary 
disease (COPD). The objective of this study was to evaluate 
the acute effects of combination of super-pulsed laser and 
light-emitting diodes phototherapy on isokinetic perfor-
mance in patients with COPD. Thirteen patients performed 
muscular endurance tests in an isokinetic dynamometer. 
The maximum voluntary isometric contraction (MVIC), 
peak torque (PT), and total work (TW) of the non-dominant 
lower limb were measured in two visits. The application 
of phototherapy or placebo (PL) was conducted randomly 
in six locations of femoral quadriceps muscle by using a 
cluster of 12 diodes (4 of 905 nm super-pulsed lasers, 0.3125 
mW each; 4 of 875 nm LEDs, 17.5 mW each; and 4 of 640 
nm LEDs, 15 mW each, manufactured by Multi Radiance 
Medical™). We found statistically significant increases for 
PT (174.7 ± 35.7 N · m vs. 155.8 ± 23.3 N · m, p = 0.003) and 
TW after application of phototherapy when compared to 
placebo (778.0 ± 221.1 J vs. 696.3 ± 146.8 J, p = 0.005). Signifi-
cant differences were also found for MVIC (104.8 ± 26.0 N · m 
vs. 87.2 ± 24.0 N · m, p = 0.000), sensation of dyspnea (1 [0–4] 
vs. 3 [0–6], p = 0.003), and fatigue in the lower limbs (2 [0–5] 
vs. 5 [0.5–9], p = 0.002) in favor of phototherapy. We con-
clude that the combination of super-pulsed lasers and LEDs 
administered to the femoral quadriceps muscle of patients 
with COPD increased the PT by 20.2 % and the TW by 12 %. 
Phototherapy with a combination of super-pulsed lasers 
and LEDs prior to exercise also led to decreased sensation 
of dyspnea and fatigue in the lower limbs in patients with 
COPD.

AUTHORS:
Eduardo Foschini Miranda, Luís Vicente Franco de Oliveira, 
Fernanda Colella Antonialli, Adriane Aver Vanin, Paulo de 
Tarso Camillo de Carvalho, Ernesto Cesar Pinto Leal-Junior

INSTITUTIONS:
Universidade Nove de Julho (UNINOVE), São Paulo,Brazil

YEAR: 
2015

JOURNAL: 
Lasers in Medical Science
January 2015, Volume 30, Issue 1, pp 437–443

Phototherapy with combination of super-pulsed laser and light-emitting 
diodes is beneficial in improvement of muscular performance (strength 
and muscular endurance), dyspnea, and fatigue sensation in patients 
with chronic obstructive pulmonary disease
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ABSTRACT: Background: Diabetic sensorimotor polyneu-
ropathy (DSP) is one of the most common microvascular 
complications of type 2 diabetes. Loss of sensation is 
thought to contribute to a lack of static and dynamic stabili-
ty and increased risk of falling. Purpose: The purpose of this 
study was to compare the effects of low-level laser (LLL) and 
monochromatic near-infrared photo energy (MIRE) on pain, 
cutaneous sensation, static stability, and index of lower limb 
blood flow in diabetic patients with peripheral neuropathy. 
Methods: Forty diabetic patients with peripheral neuropa-
thy were recruited for participation in this study. They were 
divided into two groups: The MIRE group, which contained 
20 patients, and the LLL group, which contained 20 patients. 
All patients who participated in the study had been subject-
ed to various physical assessment procedures, including 
pain, cutaneous sensation, Doppler flow meter, and static 
stability assessments. The baseline measurements were 
followed by treatment sessions that were conducted twice 
a week for six successive weeks. Results: The statistical anal-
ysis of the data revealed significant improvement of pain 
in both groups, with significant improvement in cutaneous 
sensation and static balance in the MIRE group compared 
to the LLL group; on the other hand, the results showed no 
significant differences in lower limb blood flow between 
the groups. Conclusion: LLL and MIRE can improve painful 
symptoms in patients with diabetic neuropathy. On the oth-
er hand, MIRE is also useful in improving cutaneous sensa-
tion and static stability in patients with diabetic neuropathy.

AUTHORS:
Abeer A. Abdelhamed

INSTITUTIONS:

YEAR: 
2015

JOURNAL: 
World Academy of Science, Engineering 
and Technology
International Journal of Medical and Health Sciences
Vol:9, No:7, 2015

Clinical Parameters Response to Low-Level Laser versus 
Monochromatic Near-Infrared Photo Energy in Diabetic 
Patients with Peripheral Neuropathy
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ABSTRACT: From the very first reports describing the meth-
od of action of phototherapy, the effects have been consid-
ered to be the result of photochemical and photophysical 
interactions between the absorbed photons and tissue and 
not related to secondary changes in tissue or skin tempera-
ture. However, thermal effects have been recently reported 
in dark pigmented skin when irradiated with single wave-
lengths of 810 and 904 nm of low-level laser therapy (LLLT) 
devices even with doses that do not exceed those recom-
mended by the World Association of Laser Therapy (WALT). 
The aim of this study was to evaluate the thermal impact 
during the concurrent use of pulsed red and infrared LEDs 
and super-pulsed lasers when applied to light, medium, 
and dark pigmented human skin with doses typically seen 
in clinical practice. The study evaluated the skin tempera-
ture of 42 healthy volunteers (males and females 18 years 
or older, who presented different pigmentations, stratified 
according to Von Luschan’s chromatic scale) via the use of 
a thermographic camera. Active irradiation was performed 
with using the multi-diode phototherapy cluster contain-
ing four 905-nm super-pulsed laser diodes (frequency set 
to 250 Hz), four 875-nm infrared-emitting diodes, and four 
640-nm LEDs (manufactured by Multi Radiance Medical™, 
Solon, OH, USA). Each of the four doses were tested on each 
subject: placebo, 0 J (60 s); 10 J (76 s); 30 J (228 s); and 50 J 
(380 s). Data were collected during the last 5 s of each dose 
of irradiation and continued for 1 min after the end of each 
irradiation. No significant skin temperature increases were 
observed among the different skin color groups (p > 0.05), 
age groups (p > 0.05), or gender groups (p > 0.05). Our results 
indicate that the concurrent use of super-pulsed lasers and 
pulsed red and infrared LEDs can be utilized in patients 
with all types of skin pigmentation without concern over 
safety or excessive tissue heating. Additionally, the doses 
and device utilized in present study have demonstrated 
positive outcomes in prior clinical trials. Therefore, it can 
be concluded that the effects seen by the concurrent use 
of multiple wavelengths and light sources were the result 
of desirable photobiomodulation effect and not related to 
thermal influence.

AUTHORS:
Vanessa dos Santos Grandinétti, Eduardo Foschini Miranda, 
Douglas Scott Johnson, Paulo Roberto Vicente de Paiva, 
Shaiane Silva Tomazoni, Adriane Aver Vanin, Gianna Móes 
Albuquerque-Pontes, Lucio Frigo, Rodrigo Labat Marcos, 
Paulo de Tarso Camillo de Carvalho, Ernesto Cesar Pinto 
Leal-Junior 

INSTITUTIONS:
Universidade Nove de Julho (UNINOVE), São Paulo,Brazil

YEAR: 
2015

JOURNAL: 
Lasers in Medical Science
July 2015, Volume 30, Issue 5, pp 1575–1581

The thermal impact of phototherapy with concurrent 
super-pulsed lasers and red and infrared LEDs on human skin

Our results indicate that the concurrent use 
of super-pulsed lasers and pulsed red and in-
frared LEDs can be utilized in patients with all 

types of skin pigmentation without concern 
over safety or excessive tissue heating. 
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ABSTRACT: Context: Skeletal muscle fatigue and exer-
cise performance are novel areas of research and clinical 
application in the photobiomodulation field, and positive 
outcomes have been reported in several studies; however, 
the optimal measures have not been fully established. Ob-
jective: To assess the acute effect of photobiomodulation 
therapy (PBMT) combining superpulsed lasers (low-level 
laser therapy) and light-emitting diodes (LEDs) on muscle 
performance during a progressive cardiopulmonary tread-
mill exercise test. Design: Crossover study. Setting: Lab-
oratory. Patients or Other Participants: Twenty untrained 
male volunteers (age = 26.0 ± 6.0 years, height = 175.0 ± 
10.0 cm, mass = 74.8 ± 10.9 kg). Intervention(s): Participants 
received PBMT with either combined superpulsed lasers 
and LED (active PBMT) or placebo at session 1 and the 
other treatment at session 2. All participants completed a 
cardiopulmonary test on a treadmill after each treatment. 
For active PBMT, we performed the irradiation at 17 sites on 
each lower limb (9 on the quadriceps, 6 on the hamstrings, 
and 2 on the gastrocnemius muscles), using a cluster with 
12 diodes (four 905-nm superpulsed laser diodes with an 
average power of 0.3125 mW, peak power of 12.5 W for each 
diode, and frequency of 250 Hz; four 875-nm infrared LED 
diodes with an average power of 17.5 mW; and four 640-
nm red LED diodes with an average power of 15 mW) and 
delivering a dose of 30 J per site. Main Outcome Measure(s): 
Distance covered, time until exhaustion, pulmonary venti-
lation, and dyspnea score. Results: The distance covered 
(1.96 ± 0.30 versus 1.84 ± 0.40 km, t19 = 2.119, P < .001) and 
time until exhaustion on the cardiopulmonary test (780.2 ± 
91.0 versus 742.1 ± 94.0 seconds, t19 = 3.028, P < .001) was 
greater after active PBMT than after placebo. Pulmonary 
ventilation was greater (76.4 ± 21.9 versus 74.3 ± 19.8 L/min, 
t19 = 0.180, P = .004) and the score for dyspnea was lower 
(3.0 [interquartile range = 0.5–9.0] versus 4.0 [0.0–9.0], U = 
184.000, P < .001) after active PBMT than after placebo. Con-
clusions: The combination of lasers and LEDs increased the 
time, distance, and pulmonary ventilation and decreased 
the score of dyspnea during a cardiopulmonary test.
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ABSTRACT: The effects of phototherapy (or photobiomod-
ulation therapy) with low-level laser therapy (LLLT) and/
or light-emitting diodes (LEDs) on human performance 
improvement have been widely studied. Few studies have 
examined its effect on muscular training and no studies 
have explored the necessary moment of phototherapy 
irradiations (i.e., before and/or after training sessions). The 
aim of this study was to determine the optimal moment to 
apply phototherapy irradiation when used in association 
with strength training. Forty-eight male volunteers (age be-
tween 18 to 35 years old) completed all procedures in this 
study. Volunteers performed the strength training protocol 
where either a phototherapy and/or placebo before and/
or after each training session was performed using clus-
ter probes with four laser diodes of 905 nm, four LEDs of 
875 nm, and four LEDs of 640 nm—manufactured by Multi 
Radiance Medical™. The training protocol duration was 12 
weeks with assessments of peak torque reached in maxi-
mum voluntary contraction test (MVC), load in 1-repetition 
maximum test (1-RM) and thigh circumference (perimetry) 
at larger cross-sectional area (CSA) at baseline, 4 weeks, 8 
weeks, and 12 weeks. Volunteers from group treated with 
phototherapy before and placebo after training sessions 
showed significant (p < 0.05) changes in MVC and 1-RM 
tests for both exercises (leg extension and leg press) when 
compared to other groups. With an apparent lack of side 
effects and safety due to no thermal damage to the tissue, 
we conclude that the application of phototherapy yields 
enhanced strength gains when it is applied before exercise. 
The application may have additional beneficial value in 
post-injury rehabilitation where strength improvements are 
needed.
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ABSTRACT: Photobiomodulation therapy improves per-
formance and accelerates recovery of high-level rugby 
players in field test: A randomized, crossover, double-blind, 
placebo-controlled clinical study. Although growing evi-
dence supports the use of photobiomodulation therapy 
(PBMT) for performance and recovery enhancement, there 
have only been laboratory-controlled studies. Therefore, 
the aim of this study was to analyze the effects of PBMT 
in performance and recovery of high-level rugby players 
during an anaerobic field test. Twelve male high-level rugby 
athletes were recruited in this randomized, crossover, dou-
ble-blinded, placebo-controlled trial. No interventions were 
performed before the Bangsbo sprint test (BST) at familiar-
ization phase (week 1); at weeks 2 and 3, pre-exercise PBMT 
or placebo were randomly applied to each athlete. Pho-
tobiomodulation therapy irradiation was performed at 17 
sites of each lower limb, employing a cluster with 12 diodes 
(4 laser diodes of 905 nm, 4 light emitting diodes [LEDs] of 
875 nm, and 4 LEDs of 640 nm, 30 J per site, manufactured 
by Multi Radiance Medical). Average time of sprints, best 
time of sprints, and fatigue index were obtained from BST. 
Blood lactate levels were assessed at baseline, and at 3, 10, 
30, and 60 minutes after BST. Athletes’ perceived fatigue was 
also assessed through a questionnaire. Photobiomodula-
tion therapy significantly (p ≤ 0.05) improved the average 
time of sprints and fatigue index in BST. Photobiomodula-
tion therapy significantly decreased percentage of change 
in blood lactate levels (p ≤ 0.05) and perceived fatigue (p 
≤ 0.05). Pre-exercisePBMT with the combination of su-
per-pulsed laser (low-level laser), red LEDs, and infrared 
LEDs can enhance performance and accelerate recovery of 
high-level rugby players in field test. This opens a new av-
enue for wide use of PBMT in real clinical practice in sports 
settings.
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Photobiomodulation therapy 
significantly improved the average 
time of sprints and fatigue index in 

BST (Bangsbo Sprint Test).
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ABSTRACT: Cryotherapy for post-exercise recovery remains 
widely used despite the lack of quality evidence. Photo-
biomodulation therapy (PBMT) studies (with both low-lev-
el laser therapy and light-emitting diode therapy) have 
demonstrated positive scientific evidence to suggest its 
use. The study aims to evaluate PBMT and cryotherapy as a 
single or combined treatment on skeletal muscle recovery 
after eccentric contractions of knee extensors. Fifty healthy 
male volunteers were recruited and randomized into five 
groups (PBMT, cryotherapy, cryotherapy + PBMT, PMBT + 
cryotherapy, or placebo) for a randomized, double-blinded, 
placebo-controlled trial that evaluated exercise perfor-
mance (maximum voluntary contraction (MVC)), delayed 
onset muscle soreness (DOMS), and muscle damage (cre-
atine kinase (CK)). Assessments were performed at baseline; 
immediately after; and at 1, 24, 48, 72, and 96 h. Compar-
ator treatments was performed 3 min after exercise and 
repeated at 24, 48, and 72 h. PBMT was applied employing 
a cordless, portable GameDay™ device (combination of 905 
nm super-pulsed laser and 875- and 640-nm light-emitting 
diodes (LEDs); manufactured by Multi Radiance Medical™, 
Solon - OH, USA), and cryotherapy by flexible rubber ice 
packs. PBMT alone was optimal for post-exercise recov-
ery with improved MVC, decreased DOMS, and CK activity 
(p < 0.05) from 24 to 96 h compared to placebo, cryotherapy, 
and cryotherapy + PBMT. In the PBMT + cryotherapy group, 
the effect of PBMT was decreased (p > 0.05) but demonstrat-
ed significant improvement in MVC, decreased DOMS, and 
CK activity (p < 0.05). Cryotherapy as single treatment and 
cryotherapy + PBMT were similar to placebo (p > 0.05). We 
conclude that PBMT used as single treatment is the best 
modality for enhancement of post-exercise restitution, lead-
ing to complete recovery to baseline levels from 24 h after 
high-intensity eccentric contractions.
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muscle restitution, what is better? A randomized, double-blinded, 
placebo-controlled clinical trial
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ABSTRACT: When conservative treatments fail, hip osteo-
arthritis (OA), a chronic degenerative disease character-
ized by cartilage wear, progressive joint deformity and loss 
of function, can result in the need for a total hip arthro-
plasty (THA). Surgical procedures induced tissue trauma 
and incite an immune response.Photobiomodulation 
therapy (PBMt) using low-level laser therapy (LLLT) and/
or light emitting diode therapy (LEDT) has proven effective 
in tissue repair by modulating the inflammatory process 
and promoting pain relief. Therefore, the aim of this study 
was to analyze the immediate effect of PBMt on inflamma-
tion and pain of patients undergoing total roplasty. The 
study consisted of eighteen post-surgical hip arthroplas-
ty patients divided into two groups (n=9 each) placebo 
and active PBMt who receivedone of the treatments in a 
period from 8 to 12 hours following THA surgery. PBMt 
(active or placebo) was applied using a device consisting 
of 9 diodes (1 super-pulsed laser of 905nm, 4 infrared LEDs 
of 875nm and 4 red LEDs 640nm, 40.3J per point) applied 
to 5 points along the incision. Visual analogue scale (VAS) 
and blood samples for analysis of the levels of the cyto-
kines TNF-α, IL-6 and IL-8 were recorded before and after 
PBMt application. The values for the visual analogue scale 
as well as those in the analysis ofTNF-α and IL-8 serum 
levels, decreased in the active PBMt group compared to 
placebo-control group (p<0.05). No decrease was ob-
served for IL-6 levels. We conclude that PBMt is effective in 
decreasing pain intensity and post-surgery inflammation 
in patients receiving total hip arthroplasty.
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ABSTRACT: The aim of the present study was to eval-
uate the immediate and short-term effects of photo-
therapy on pain intensity, the pressure pain threshold 
(PPT), maximum vertical mandibular movement, and 
the electrical activity of the masseter and temporal 
muscles in women with temporomandibular disorder 
(TMD). Methods: Sixty women were randomly allocated 
to four different groups and submitted to phototherapy 
with a combination of super-pulsed laser (905 nm), red 
(640 nm), and infrared (875 nm) light emitting diodes 
in the same equipment on the masseter (three points) 
and temporal (two points) muscles bilaterally in a single 
session. The following doses were used in each point of 
application: Group 1 – 2.62 J; Group 2 – 5.24 J; Group 3 
– 7.86 J; placebo group. Pain intensity was determined 
using the visual analog scale. The PPT was analyzed 
using a digital algometer. Vertical mandibular move-
ment was measured using digital calipers. Myoelectrical 
activity of the masseter and temporal muscles was 
measured using electromyography. Four evaluations 
were performed: pre-intervention, immediately after, 24 
and 48 hours after phototherapy. Outcomes: A signifi-
cant reduction in pain intensity during the post-treat-
ment evaluations in comparison to the pretreatment 
evaluation was observed in group 1 (Median differ-
ence = 2.60 [95% CI = 1.35–3.85]) and group 2 (Median 
difference = 2.2 [95% CI = 0.98–3.42]) especially after 
48 hours and group 3 (Median difference = 2.50 [95% CI: 
0.56–4.46]) especially after 24 hours, with a moderate 
effect size, but no effect was found regarding the other 
variables. Conclusions: A single session of combined 
phototherapy was capable of reducing pain intensity in 
individuals patients with TMD.
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A single session of combined 
phototherapy was capable of 

reducing pain intensity in 
individual patients with TMD.
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ABSTRACT: Background: Staphylococcus pseudinterme-
dius is the most common cause of bacterial skin infections 
in dogs. Meticillin-resistant infections have become more 
common and are challenging to treat. Blue light photother-
apy may be an option for treating these infections .Hypoth-
esis/Objectives –The objective of this study was to measure 
the in vitro bactericidal activity of 465 nm blue light on 
meticillin-susceptible Staphylococcus pseudintermedius 
(MSSP) and meticillin-resistant Staphylo-coccus pseudin-
termedius (MRSP). We hypothesized that irradiation with 
blue light would kill MSSP and MRSP ina dose-dependent 
fashion in vitro as previously reported for meticillin-resistant 
Staphylococcus aureus(MRSA).Methods –In six replicate 
experiments, each strain [MSSP, n=1; MRSP ST-71 (KM1381)
n=1; and MRSA(BAA-1680)n=1] were cultivated on semisolid 
media, irradiated using a 465 nm blue light phototherapeu-
tic device at the cumulative doses of 56.25, 112.5 and 225 
J/cm2and incubated overnight at 35°C. Controls were not 
irradiated. Colony counts (CC) were performed manually. 
Descriptive statistics were performed and treatment effects 
assessed using the Wilcoxon–Mann–Whitney rank-sum 
test. Bonferroni-corrected rank-sum tests were performed 
for post hoc analysis when significant differences were 
identified. Results: There was a significant decrease in CC 
with blue light irradiation at all doses for MRSA (P=0.0006) 
but not for MSSP (P=0.131) or MRSP (P=0.589).Conclusions 
–Blue light phototherapy significantly reduced CC of MRSA, 
but not of MSSP or MRSP. The mechanism for the relative 
photosensitivity of the MRSA isolate is unknown, but is 
hypothesized to be due to an increased concentration of 
porphyrin in S. aureus relative to S. pseudintermedius, 
which would modulate blue light absorption.
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In vitro bactericidal activity of blue light (465 nm) phototherapy 
on meticillin-susceptible and meticillin-resistant
Staphylococcus pseudintermedius

Blue Light Dose CC (#colonies)

NC TG %Red NC TG %Red NC TG %Red

31 28 9.7 29.5 29.5 0 72.5 0 100

MSSP MRSP MRSA

CC (#colonies) CC (#colonies)

56.25 J cm-2

112.5 J cm-2

225 J cm-2 38.5 34 11.7 26 20.5 21.2 90.5 0 100

29 27 6.9 23 25 -8.7 67 4.5 93.3

There was a significant decrease in CC with 
blue light irradiation at all doses for MRSA
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ABSTRACT: Recent studies suggest the prophylactic use of 
low-powered laser/light has ergogenic effects on athletic 
performance and post activity recovery. Manufacturers of 
high-powered lasers/light devices claim that these can 
produce the same clinical benefits with increased power 
and decreased irradiation time; however, research with 
high-powered lasers is lacking. Objective: To evaluate the 
magnitude of observed photo-therapeutic effects with 
3 commercially available devices. Design: Randomized 
double-blind placebo-controlled study. Setting: Laborato-
ry. Patients or Other Participants: Forty healthy untrained 
male participants. Intervention(s):Participants were ran-
domized into 4groups: placebo, high-powered continu-
ous laser/light, low-powered continuous laser/light, or 
low-powered pulsed laser/light (comprising both lasers 
and light-emitting diodes). A single dose of 180 J or placebo 
was applied to the quadriceps. Main Outcome Measure(s):-
Maximum voluntary contraction, delayed-onset muscle 
soreness (DOMS), and creatine kinase (CK) activity from 
baseline to 96 hours after the eccentric exercise protocol. 
Results: Maximum voluntary contraction was maintained 
in the low-powered pulsed laser/light group compared 
with placebo and high-powered continuous laser/light 
groups in all time points(P,.05). Low-powered pulsed laser/
light demonstrated less DOMS than all groups at all time 
points (P,.05). High-powered continuous laser/light did not 
demonstrate any positive effects on maximum voluntary 
contraction, CK activity, or DOMS compared with any group 
at any time point. Creatine kinase activity was decreased 
in low-powered pulsed laser/light compared with placebo 
(P,.05) and high-powered continuous laser/light (P,.05) at all 
time points. High-powered continuous laser/light resulted 
in increased CK activity compared with placebo from 1 to 24 
hours (P,.05). Conclusions: Low-powered pulsed laser/light 
demonstrated better results than either low-powered con-
tinuous laser/light or high-powered continuous laser/light 
in all outcome measures when compared with placebo. The 
increase in CK activity using the high-powered continuous 
laser/light compared with placebo warrants further research 
to investigate its effect on other factors related to muscle 
damage.
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ABSTRACT: Researches have been performed to inves-
tigate the effects of phototherapy on improving perfor-
mance and reduction of muscular fatigue. However, a 
great variability in the light parameters and protocols 
of the trials are a concern to establish the efficacy of 
this therapy to be used in sports or clinic. The aim of 
this study is to investigate the effectiveness, moment of 
application of phototherapy within an exercise proto-
col, and which are the parameters optimally effective 
for the improvement of muscular performance and the 
reduction of muscular fatigue in healthy people. Sys-
tematic searches of PubMed, PEDro, Cochrane Library, 
EMBASE, and Web of Science databases were conducted 
for randomized clinical trials to March 2017. Analyses of 
risk of bias and quality of evidence of the included trials 
were performed, and authors were contacted to obtain 
any missing or unclear information. We included 39 
trials (861 participants). Data were reported descriptively 
through tables, and 28 trials were included in meta-anal-
ysis comparing outcomes to placebo. Meta-analysis was 
performed for the variables: time until reach exhaustion, 
number of repetitions, isometric peak torque, and blood 
lactate levels showing a very low to moderate quality 
of evidence and some effect in favor to phototherapy. 
Further investigation is required due the lack of meth-
odological quality, small sample size, great variability 
of exercise protocols, and phototherapy parameters. In 
general, positive results were found using both low-level 
laser therapy and light-emitting diode therapy or com-
bination of both in a wavelength range from 655 to 950 
nm. Most of positive results were observed with an ener-
gy dose range from 20 to 60 J for small muscular groups 
and 60 to 300 J for large muscular groups and maximal 
power output of 200 mW per diode.
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ABSTRACT: Photobiomodulation therapy (PBMT) em-
ploying low-level laser therapy (LLLT) and/or light emitting 
diode therapy (LEDT) has emerged as an electrophysical 
intervention that could be associated with aerobic training 
to enhance beneficial effects of aerobic exercise. However, 
the best moment to perform irradiation with PBMT in aero-
bic training has not been elucidated. The aim of this study 
was to assess the effects of PBMT applied before and/or 
after each training session and to evaluate outcomes of the 
endurance-training program associated with PBMT. Seven-
ty-seven healthy volunteers completed the treadmill-train-
ing protocol performed for 12 weeks, with 3 sessions per 
week. PBMT was performed before and/or after each 
training session (17 sites on each lower limb, using a cluster 
of 12 diodes: 4 × 905 nm super-pulsed laser diodes, 4 × 875 
nm infrared LEDs, and 4 × 640 nm red LEDs, dose of 30 J per 
site). Volunteers were randomized in four groups according 
to the treatment they would receive before and after each 
training session: PBMT before + PBMT after, PBMT before 
+ placebo after, placebo before + PBMT after, and placebo 
before + placebo after. Assessments were performed before 
the start of the protocol and after 4, 8, and 12 weeks of train-
ing. Primary outcome was time until exhaustion; secondary 
outcome measures were oxygen uptake and body fat. PBMT 
applied before and after aerobic exercise training sessions 
(PBMT before + PBMT after group) significantly increased 
(p < 0.05) the percentage of change of time until exhaustion 
and oxygen uptake compared to the group treated with 
placebo before and after aerobic exercise training sessions 
(placebo before + placebo after group) at 4th, 8th, and 
12th week. PBMT applied before and after aerobic exercise 
training sessions (PBMT before + PBMT after group) also 
significantly improved (p < 0.05) the percentage of change 
of body fat compared to the group treated with placebo 
before and after aerobic exercise training sessions (placebo 
before + placebo after group) at 8th and 12th week. PBMT 
applied before and after sessions of aerobic training during 
12 weeks can increase the time-to-exhaustion and oxygen 
uptake and also decrease the body fat in healthy volunteers 
when compared to placebo irradiation before and after 
exercise sessions. Our outcomes show that PBMT applied 
before and after endurance-training exercise sessions lead 
to improvement of endurance three times faster than exer-
cise only.
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When is the best moment to apply photobiomodulation therapy (PBMT) 
when associated to a treadmill endurance-training program? A 
randomized, triple-blinded, placebo-controlled clinical trial

95

100

105

110

115

120

125

VO2 max

C
ha

ng
e 

in
 %

Base
lin

e

4 w
eeks

8 w
eeks

12 w
eeks

a

a
a

Placebo + Placebo
Placebo + PBMT
PBMT + Placebo
PBMT + PBMT

PBMT applied before and after each aerobic 
exercise training session significantly

increased (p<0.05) the percentage change of 
oxygen consumption and time-to-exhaustion 
compared to the group treated with placebo 

before and after each aerobic exercise
training session.



Revelations: A compendium of research for Multi Radiance Medical © 2020                      22

ABSTRACT: This study aimed to analyze the protective 
effects of photobiomodulation therapy (PBMT) with com-
bination of low-level laser therapy (LLLT) and light emit-
ting diode therapy (LEDT) on skeletal muscle tissue to de-
lay dystrophy progression in mdx mice (DMD mdx ). To this 
aim, mice were randomly divided into five different exper-
imental groups: wild type (WT), placebo-control (DMD mdx 
), PBMT with doses of 1 J (DMD mdx ), 3 J (DMD mdx ), and 
10 J (DMD mdx ). PBMT was performed employing a cluster 
probe with 9 diodes (1 x 905nm super-pulsed laser diode; 
4 x 875nm infrared LEDs; and 4 x 640nm red LEDs, manu-
factured by Multi Radiance Medical®, Solon - OH, USA), 3 
times a week for 14 weeks. PBMT was applied on a single 
point (tibialis anterior muscle—bilaterally). We analyzed 
functional performance, muscle morphology, and gene 
and protein expression of dystrophin. PBMT with a 10 J 
dose significantly improved (p < 0.001) functional perfor-
mance compared to all other experimental groups. Mus-
cle morphology was improved by all PBMT doses, with 
better outcomes with the 3 and 10 J doses. Gene expres-
sion of dystrophin was significantly increased with 3 J 
(p < 0.01) and 10 J (p < 0.01) doses when compared to pla-
cebo-control group. Regarding protein expression of dys-
trophin, 3 J (p < 0.001) and 10 J (p < 0.05) doses also sig-
nificantly showed increase compared to placebo-control 
group. We conclude that PBMT can mainly preserve mus-
cle morphology and improve muscular function of mdx 
mice through modulation of gene and protein expression 
of dystrophin. Furthermore, since PBMT is a non-pharma-
cological treatment which does not present side effects 
and is easy to handle, it can be seen as a promising tool 
for treating Duchenne’s muscular dystrophy.
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ABSTRACT: This study evaluated the role of the photother-
apy and exercise training (EXT) as well as the combined 
treatment in general symptoms, pain, and quality of life 
in women suffering from fibromyalgia (FM). A total of 160 
women were enrolled and measures were carried out in two 
sets: it was sought to identify the acute effect for a single 
phototherapy and EXT session (Set 1); long-term effect (10 
weeks) of the interventions (Set 2). Phototherapy irradiation 
was performed at 11 locations in their bodies, employing a 
cluster with nine diodes (one super-pulsed infrared 905 nm, 
four light-emitting diodes [LEDs] of 640 nm, and four LEDs 
of 875 nm, 39.3 J per location). Algometry and VAS instru-
ment were applied to evaluate pain. The FM symptoms 
were evaluated with Fibromyalgia Impact Questionnaire 
(FIQ) and Research Diagnostic Criteria (RDC) instruments. 
Quality of life was assessed through SF-36 survey. Set 1: 
pain threshold was improved with the phototherapy, and 
EXT improved the pain threshold for temporomandibular 
joint (right and left body side) and occipital site (right body 
side). Set 2: there was improved pain threshold in several 
tender points with the phototherapy and EXT. There was an 
overlap of therapies to reduce the tender point numbers, 
anxiety, depression, fatigue, sleep, and difficulty sleeping on 
FIQ/RDC scores. Moreover, quality of life was improved with 
both therapies. The phototherapy and EXT improved the 
pain threshold in FM women. A more substantial effect was 
noticed for the combined therapy, in which pain relief was 
accomplished by improving VAS and FIQ scores as well as 
quality of life.
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ABSTRACT: OBJECTIVE: To investigate the clinical effects 
of incorporation of phototherapy in a therapeutic exercise 
program for individuals with knee osteoarthritis (OA) when 
compared to a group that received exercise alone and to a 
group that received exercise + placebo phototherapy.
MATERIALS AND METHODS: This is a randomized, blinded 
and placebo-controlled trial. Thus, sixty male and female 
individuals aged 40-80 years with knee pain in the previ-
ous 6 months participated of the study, with diagnosis of 
unilateral knee OA based on the criteria established by the 
American College of Rheumatology and radiographic confir-
mation and Grades 2 or 3 of the Kellgren-Lawrence Classi-
fication. The individuals were equally divided in the groups 
exercise alone, exercise + active phototherapy (nine-diode 
cluster device: one 905 nm super-pulsed diode laser, four 
875 nm LED and four 640 nm LED; energy per quadrant: 
7.85 J; total energy: 23.55 J per session), or exercise + place-
bo phototherapy. Treatments were performed twice a week 
for 5 consecutive weeks. Patients were evaluated before 
and after the sessions of treatment. The outcome measures 
were: Western Ontario and McMaster University Osteoarthri-
tis Index (WOMAC), Lower Extremity Functional Scale (LEFS), 
Numerical Rating Pain Scale (NRPS), pressure pain thresh-
old (PPT) in two points of knee, muscle strength, and the 
Functional Reach Test (FRT).
RESULTS: Exercise + active phototherapy was significant-
ly more effective than exercise alone (mean difference 
[MD] = 2.75, 95% confidence interval [CI] = 3.17 to 2.32) and 
exercise + placebo phototherapy (MD = 2.38, 95% CI = 2.79 
to 1.96) only with regard to the NRPS, considering minimal 
clinically important difference. No clinical significant results 
were found for function, the pressure pain threshold, mus-
cle strength or balance.

CONCLUSIONS: The combination of phototherapy and 
an exercise program is effective at reducing pain intensity 
among individuals with knee osteoarthritis than exercise 
alone or exercise + placebo phototherapy in a short-term 
protocol.
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ABSTRACT: Imagine a tool that could reduce pain, 
improve wound healing, relieve muscle tension and 
regenerate nerves without the use of pharmaceuticals 
and the associated side effects. Although it may sound 
like magic, it’s actually a therapeutic technology that 
has been used clinically for decades: low level laser 
therapy (LLLT). One of the first people to demonstrate 
the use of light as a therapeutic tool was Dr. Andre 
Mester in 1966. During an experiment investigating 
whether a low level laser could cause cancer, he shaved 
the bellies of two groups of rats and irradiated the skin. 
These were some of the first indications of the benefits 
of photobiomodulation. Low level laser therapy (LLLT), 
also referred to as phototherapy or photobiomodu-
lation, uses light energy from lasers or light emitting 
diodes to elicit cellular and biological responses in the 
body. Low Level Lasers are another subset of laser ther-
apy that is a virtually untapped commodity in dentistry, 
yet which would be a huge asset to a dental practice 
and its patients. This review presents benefits of LLLT in 
the dental industry and a paradigm shift; instead of us-
ing drugs to treat the pain after it has started, a dentist 
now has the opportunity to treat the pain immediately 
in the dental office.
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ABSTRACT: We have studied the acceleration of 
cellular electron transfer by the combined magnetic 
and pulsed laser field at high peak power, but very 
low average intensity. To monitor the acceleration of 
electron transfer, the reduction of 2,2,6,6-tetramethyl 
piperidine-N-oxyl (TEMPO) was followed using the 
EPR technique. It was shown that the electromagnetic 
field alone, or the magnetic field alone, produced no 
reduction of the TEMPO EPR signal. Only a combina-
tion between a laser of very low average intensity, but 
high peak power and a low-intensity magnetic field, 
reduced the TEMPO signal. The experiment was per-
formed in a medium containing 107 Escherichia coli (E. 
coli) bacteria per cc. It was verified that at high average 
intensity the obtained reduction of the TEMPO by elec-
tromagnetic radiation was unaffected by the addition 
of a magnetic field. A possible mechanism underlying 
the photo-magnetic synergy is proposed. 
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ABSTRACT: This study aimed to analyze PBMT effects 
on futsal player’s performance and recovery in a 
non-controlled field environment. It is a randomized, 
triple-blinded, placebo-controlled, crossover clinical 
trial. The research included six professional athletes 
and in each match phototherapy treatments were per-
formed before matches (40 minutes), blood samples 
were collected before treatments, and samples im-
mediately after the end of the matches and 48 h after. 
Furthermore, videos were analyzed to quantify the 
time athletes spent on the pitch and the distance they 
covered. PBMT was performed at 17 sites of each low-
er limb (40 mins before matches), employing a cluster 
with 12 diodes (4 laser diodes of 905 nm, 4 LEDs of 875 
nm, and 4 LEDs of 640 nm, 30 J per site). The perfor-
mance of the athlete could be quantified considering 
the time on the pitch and the distance covered; the 
biochemical markers evaluated were creatine kinase, 
lactate dehydrogenase, blood lactate, and oxidative 
damage to lipids and proteins. PBMT significantly 
increased the time of staying in the pitch and a sig-
nificant improvement in all the biochemical markers 
evaluated. No statistically significant difference was 
found for the distance covered. Pre-exercise PBMT 
can enhance performance and accelerate recovery of 
high-level futsal players.
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Photobiomodulation therapy before futsal matches 
improves the staying time of athletes on the court and 
accelerates post-exercise recovery.

20

Pre
Post

48 
hrs

40

60

Placebo

80

a

0

PBMT

#

*# *#

$Cr
ea

tin
e 

Ki
na

se
 (U

.L
-1
)

100

200

300

400

Pre
Post

48 
hrs

Placebo

500

b

0

PBMT

#
#$

La
ct

at
e 

De
hy

dr
og

en
as

e 
(U

.L
-1
)

* *

Fig. 4 a,b #Statistically significant difference in comparison with the pre 
(p<0.05), $ statistically significant difference in comparision with the post 

and 48 h (p<0.05), *statistically significant difference in comparison 
between the placebo and photobiomodulation groups.



Revelations: A compendium of research for Multi Radiance Medical © 2020                      28

ABSTRACT: Chronic obstructive pulmonary disease 
(COPD) is characterized by dyspnea, as well as mus-
culoskeletal and systemic manifestations. Photobio-
modulation therapy (PBMT) with use of low-level laser 
therapy (LLLT) and/or light-emitting diode therapy-
(LEDT) is an electrophysical intervention that has been 
found to minimize or delay muscle fatigue. The aim 
of this study was to evaluate the acute effect of PBMT 
with combined use of lasers diodes, light-emitting 
diodes (LEDs), magnetic field on muscle performance, 
exercise tolerance, and metabolic variables during the 
6-minute stepper test (6MST) in patients with COPD. 
Twenty-one patients with COPD (FEV146.3% predicted) 
completed the 6MST protocol over 2 weeks, with one 
session per week. PBMT/magnetic field or placebo (PL) 
was performed before each 6MST (17 sites on each 
lower limb, with a dose of 30 J per site, using a cluster 
of 12 diodes 4 × 905 nm super-pulsed laser diodes, 4 × 
875 nm infrared LEDs, and 4 × 640 nm red LEDs; Multi 
Radiance Medical™, Solon, OH, USA). Patients were 
randomized into two groups before the test according 
to the treatment they would receive. Assessments 
were performed before the start of each protocol. The 
primary outcomes were oxygen uptake and number of 
steps, and the secondary outcome was perceived ex-
ertion (dyspnea and fatigue in the lower limbs). PBMT/
magnetic field applied before 6MST significantly in-
creased the number of steps during the cardiopulmo-
nary exercise test when compared to the results with 
placebo (129.8 ± 10.6 vs 116.1 ± 11.5,p= 0.000). PBMT/
magnetic field treatment also led to a lower score for 
the perception of breathlessness (3.0 [1.0–7.0] vs 4.0 
[2.0–8.0],p= 0.000) and lower limb fatigue (2.0 [0.0–5.0]
vs 4.0 [0.0–7.0],p= 0.001) compared to that with place-
bo treatment. This study showed that the combined 
application of PBMT and magnetic field increased the 
number of steps during the 6MSTand decreased the 
sensation of dyspnea and lower limb fatigue in pa-
tients with COPD.
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ABSTRACT: Background: Diabetic foot ulcers (DFU) and 
chronic venous ulcers (CVU) are persistent cutaneous 
lesions that are difficult to treat and heal. Topical hyperbaric 
oxygen (THO) and low-energy laser (LEL) are therapies that 
have been employed separately for ulcer treatment, but 
their concomitant use has not been investigated.
Methods: In this unblinded, open-label non-randomized 
trial, we treated 374 consecutive patients with treatment-re-
fractory chronic ulcers (218 patients with DFU and 156 
individuals with CVU) with a combination of THO and LEL. 
THO was administered by pumping 100% oxygen into a dis-
posable, sealed polyethylene chamber for 2 h, two to three 
times weekly. LEL was administered concurrently using a 
helium–neon laser at 4 J/cm2 for 20 min.
Results: Complete ulcer closure was obtained in 78% of 
patients in each group (170 patients with DFU and 127 
patients with CVU). Treatment failure resulting in amputa-
tion in DFU was seen in 48 patients (22%); non-closure of 
ulcers within 18 months in individuals with CVU was seen in 
29 (22%). The length of therapy was also similar in the two 
groups (3.7±3 versus 4.1±3 months in DFU and CVU cohorts, 
respectively). However, the number of treatments required 
to affect healing was greater in the CVU group than among 
the DFU patients (40±25 versus 31.4±20 treatments).
Conclusion: THO and LEL therapies are safe, effective, sim-
ple and inexpensive therapies for DFU and CVU. Confirma-
tion must await the performance of double-blind, random-
ized, controlled trials currently under way.
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ABSTRACT: Background: It has been about ten years since 
the first randomized controlled trial looking for the effects 
of photobiomodulation therapy using low-level laser 
therapy and/or light emitting diodes therapy in athletic 
performance enhancement was published. Since then, the 
knowledge in this field has increased exponentially. 

Objective: Given the fast advance in clinical interest, re-
search and development in the use of photobiomodulation 
therapy for athletic performance enhancement and also 
to accelerate post-exercise recovery, as pioneers in this re-
search field we felt the need to establish recommendations 
to ensure the correct use of the therapy, and also to guide 
the further studies in this area looking for the achievement 
of highest scientific evidence. It is important to highlight 
that the establishment of both clinical and scientific recom-
mendations in this masterclass article were based on the 
most recent systematic reviews with meta-analysis and ran-
domized controlled trials published in this field. It is import-
ant to stress that the recommendations of this masterclass 
article are based on most recent systematic reviews with 
meta-analysis and RCTs published in this research field. 
Future guidelines must follow the same direction and must 
be based only on the highest scientific evidence, avoiding 
overstatements and extrapolations based on animal experi-
ments and case studies.
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ABSTRACT: Introduction: Over the last 10 years, it has been 
demonstrated that photobiomodulation therapy (PBMT), 
also known as phototherapy, using low-level laser thera-
py (LLLT) and/or light-emitting diode therapy (LEDT) has 
ergogenic effects, improving athletic performance and also 
accelerating post-exercise recovery. However, many aspects 
related to these effects and its clinical applicability remain 
unknown. Therefore, the aim of this project is to evaluate 
the ergogenic effects of PBMT in detraining after an
aerobic endurance training protocol.

Methods and analyses: A randomized, triple-blind, place-
bo-controlled clinical trial will be carried out. Healthy male 
volunteers will be randomly distributed into 4 experimental 
groups: PBMT before and after training sessions + PBMT 
during detraining, PBMT before and after training sessions + 
placebo during detraining, placebo before and after training 
sessions + PBMT during detraining, and placebo before and 
after training sessions + placebo during detraining. The aer-
obic endurance training sessions will be carried out using 
motorized treadmills during 12 weeks, and the detraining 
period will continue in the next 4 weeks after that. We will 
analyze the time until exhaustion, maximal oxygen uptake 
(VO2max), and fat percentage of volunteers.

Discussion: Despite the increasing body of evidence for the 
use of PBMT as an ergogenic agent, several aspects remain 
unknown. The findings of this study will contribute to the 
advancement of knowledge in this field regarding clinical 
applications.
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ABSTRACT: Introduction: Low back pain (LBP) is ranked as 
one of the most prevalent health conditions. It is likely that 
some inflammatory mediators could be associated with 
pain and disability in these patients. Photobiomodulation 
therapy (PBMT) is a nonpharmacological therapy often used 
in patients with LBP and one of the possible mechanisms 
of action of therapy is modulate inflammatory mediators. 
However, to date there are no studies that evaluated the 
effects of PBMT on the levels of inflammatory mediators 
in patients with LBP. The aim of this study is to evaluate 
the acute effects of PBMT on systemic levels of inflamma-
tory mediators and pain intensity in patients with chronic 
non-specific low back pain. 

Methods and analysis: This is a prospectively registered, 
two-arm randomized placebo-controlled trial with blinded 
patients, assessors and therapists. Eighteen patients with 
chronic non-specific LBP will be randomized into 2 groups: 
placebo or active PBMT. The treatment will be provided in a 
single session. The primary outcome will be levels of prosta-
glandin E2 (PGE2). The secondary outcomes will be levels 
of necrosis factor alpha (TNF-a), interleukin 6 (IL-6) and pain 
intensity. Biochemical and clinical outcomes will be mea-
sured at baseline and 15 minutes after the single treatment 
session. 

Discussion: Despite PBMT being used in musculoskeletal 
disorders such as LBP, to the best of our knowledge this 
is the first study that will investigate a possible biological 
mechanism behind the positive clinical effects of PBMT on 
non-specific chronic low back pain.
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ABSTRACT: Introduction: Low back pain (LBP) is one of 
the largest and most frequent public health problems 
worldwide. Photobiomodulation therapy (PBMT) is a 
frequently used non-pharmacological therapy for the 
treatment of musculoskeletal disorders. However, there 
is little high-quality scientific evidence that demonstrates 
the effectiveness of PBMT in the treatment of patients with 
chronic LBP in the short, medium and long term. Therefore, 
the objective of this clinical trial is to evaluate the effects of 
PBMT in patients with chronic non-specific LBP in the short, 
medium and long term.

Methods and analyses: This is a prospectively registered, 
two-arm randomized placebo-controlled trial with blinded 
patients, assessors and treatment providers. One hundred 
and forty-eight patients with chronic non-specific LBP will 
be recruited. Treatment sessions will be provided three 
times a week for 4 weeks (totaling 12 sessions) with pa-
tients receiving either placebo or active PBMT. For ethical 
reasons, all patients, regardless of treatment allocation, will 
also receive an information booklet based on ‘The Back 
Book’. Clinical outcomes will be measured at baseline, at 
the end of treatment, as well as 3, 6 and 12 months after 
randomization. The primary outcomes will be pain intensity 
and disability measured after 12 sessions of treatment. The 
secondary outcomes will be pain intensity and disability 
measured at 3, 6 and 12 months after randomization, in 
addition to specific disability and global perceived effect in 
all time points.

Ethics and dissemination: The study was approved by the 
Research Ethics Committee of Universidade Cidade de São 
Paulo. The results will be disseminated through scientific 
publications and presentations at national and internation-
al scientific meetings.

Trial registration number: NCT03089424

AUTHORS:
Shaiane Silva Tomazoni, 
Lucíola da Cunha Menezes Costa,
Layana de Souza Guimarães, 
Amanda Costa Araujo, 
Dafne Port Nascimento,
Flávia Cordeiro de Medeiros, 
Marina Athayde Avanzi,
Leonardo Oliveira Pena Costa
 
INSTITUTIONS:
Masters and Doctoral Programs in Physical Therapy, 
Universidade Cidade de São Paulo, Brazil

YEAR: 
May 2019

JOURNAL: 
BMJ Open

Effects of photobiomodulation therapy in patients with chronic 
non-specific low back pain: protocol for a randomized 
placebo-controlled trial



Revelations: A compendium of research for Multi Radiance Medical © 2020                      34

ABSTRACT: The aim of the present study was to evalu-
ate the effect of intraoral photobiomodulation involving 
super-pulsed laser (905 nm)combined with red (640 nm) 
and infrared (875 nm) light-emitting diodes on pain, man-
dibular range of motion, and functioning in women with 
myogenous temporomandibular disorder. A randomized, 
sham-controlled, double-blind clinical trial was conducted 
involving 30 women with myogenous temporomandibular 
disorder diagnosed using the Research Diagnostic Crite-
ria for Temporomandibular Disorders. The participants 
were randomly allocated to two groups (active and sham 
photobiomodulation).The evaluations involved use of the 
visual analog scale, digital calipers, and a functional scale. 
Photobiomodulation was administered intraorally in the 
region of the pterygoid muscles, bilaterally, in all partici-
pants for a total of six sessions. Evaluations were performed 
on five occasions: prior to the intervention, immediately 
after the first session, 24 h and 48 h after the first session, 
and after the six sessions. Significant differences between 
groups were found regarding pain (p≤0.01) and functioning 
(p≤0.04). However, no statistically significant difference was 
found regarding range of mandibular motion. The findings 
demonstrate that intraoral photobiomodulation involving 
super-pulsed laser (905 nm) combined with red (640 nm) 
and infrared (875 nm) light-emitting diodes diminishes pain 
and improves functioning but does not exert an influence 
on mandibular range of motion in women with tempo-
ro-mandibular disorder.

Trial registration: NCT02839967
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ABSTRACT: Identify the optimal energy delivered with a 
single application of the combination of photobiomod-
ulation therapy (PBMT)combining different light sources 
(low-level laser therapy—LLLT and light emitting diode 
therapy—LEDT) and static magnetic field (sMF) in order to 
determine the acute effects on functional mobility of stroke 
survivors. Was conducted a randomized, placebo-con-
trolled, crossover, triple-blind, clinical trial (RCT). Twelve 
patients were recruited, however ten concluded the study, 
they were randomly treated with four PBMT/sMF energies 
(sham—0 J, 10 J, 30 J, and 50 J per site irradiated), with 
1-week interval washout between treatments. PBMT/sMF 
were administered after the pre-intervention (baseline) 
evaluation and the total energy delivered per site at each 
treatment was determined based on the results of the 
randomization procedure. PBMT/sMF were administered in 
direct contact with the skin and applied with slight pressure 
to nine sites on the knee extensors, six sites on the knee 
flexors, and two sites on the plantar flexor muscles in both 
lower limbs (bilaterally). The primary outcome measure was 
the 6-min walk test (6MWT) and the secondary outcome 
was the Timed Up and Go (TUG) test. Significant improve-
ments were found in the 6MWT test using a total energy 
of 30 J per site compared with sham (0 J) (p< 0.05) and 
compared with the baseline evaluation (p< 0.01). And in the 
TUG test significant improvements were also found using 
a total energy per site of 30 J per site compared to sham (0 
J) and baseline (p< 0.05). PBMT with different light sources 
(laser and LEDs) and wavelengths in combination with sMF 
with a total energy per site of 30 J has positive acute effects 
on functional mobility in stroke survivors.
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ABSTRACT: Photobiomodulation therapy (PBMT) effects 
depend on the energy settings and laser penetration. We 
investigated the penetration time profiles of two different 
light therapy devices, at the dark and light skin regions 
in horses. Six light skin and six dark skin adult clinically 
healthy Arab and Quarter horses were used. A cutometer 
was used to measure the width of the skin fold from both 
sides of the cervical area, followed by three measurements 
of the thickness of the same skin fold by transversal and 
longitudinal ultrasonography (US). The depth of light 
penetration was compared based on the percentage of 
penetration versus power, between a portable PBMT device 
versus a class IV laser device. The laser mean power output 
was measured with an optical power meter system for 120 
seconds after penetrating the skin. Skin width and laser 
penetration were compared among equipment by paired 
“t” test. There was no difference in the width of the skin 
fold between measurements acquired by the cutometer 
against either longitudinal or transversal US or between 
the US measurements at cervical versus metacarpus area. 
Light penetration was greater in both kinds of skins in the 
PBMT (0.01303 ± 0.00778) versus class IV laser (0.00122 ± 
SD 0.00070) (P < .001). The PBMT device provided a greater 
energy penetration than the class IV laser in unclipped light 
and dark skin, suggesting that the former may produce 
a better therapeutic effect. The color of the skin changes 
penetration profiles of PBMT. We conclude that the PBMT 
device provided a greater penetration than a class IV laser 
in unclipped light and dark skin, suggesting that the former 
may produce a better therapeutic clinical effect. The color 
of the skin changes penetration profiles of PBMT. Further 
investigation is warranted to compare the outcome after 
treatment of injuries by using these devices clinically.
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ABSTRACT: Anxiety in sport horses affects their perfor-
mance, health, and value, as well as the reputation of 
trainers and competitors. The objective of this study was 
to determine whether laser acupuncture (LAP), when 
given before stressful situations, can decrease anxiety and 
improve performance and health in horses. A 2×2 crossover 
study was conducted on 24 horses randomly assigned to 
one of the two groups: Group A - given LAP on Day 1; Group 
B - given sham LAP with the laser powered off on Day 1. The 
treatments were switched between the two groups after a 
7-day wash-out period. All horses were fitted with a heart 
rate (HR) monitor before undergoing an acute startle test 
(AST). Each subject’s HR was recorded continuously from 
1 minute before to 10 minutes post the AST. The primary 
outcome data for assessing the treatment effect were HR 
increase from the baseline (peak HR – baseline HR) follow-
ing the AST and the time duration needed for HR to return 
to baseline level (time between peak HR and baseline). 
The observed outcome data concluded: (1) horses treated 
with LAP had a smaller HR increase than those treated with 
sham LAP (p=0.036), and (2) the time it took for the resulting 
peak HR to return to baseline was shorter in horses treated 
with LAP than those treated with sham LAP (p=0.045). These 
findings indicate that laser acupuncture before a known 
stressful situation could help a horse accept the stressful 
situation and recover back to homeostasis more rapidly. 
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Figure 3: Time needed for stress recovery (TSR), quanti�ed as time length to recover from the peak HR to basline HR during each of the two 
treatment periods (Day 1 and Day 8; Test or Control). The mean TSR in Group A test treatment was 107.3 seconds ± 151.8 (Day 1) compared to control 
treatment at 220.2 seconds ± 225.3 (Day 8). In Group B, the mean TSR test treatment was 65.0 seconds ± 37.9 (Day 8) while control treatment was 
176.6 seconds ± 164.8 (Day 1). The mean TSR in horses receiving test treatment was shorter than those receiving the control treatment (p=0.045).
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ABSTRACT: Fibromyalgia affects an estimated 10 million 
people in the U.S. and an estimated 3-6% of the world 
population. While it is most prevalent in women (75-90 
percent of the people who have FM are women), it also 
occurs in men and children of all ethnic groups. Fibromy-
algia is a complex pain syndrome identified by symptoms 
of diffuse musculoskeletal pain. Possible Pathogenesis: 
unknown, however, recent research suggests that there 
may be small nerve fiber polyneuropathy or hyperactive 
nociceptors firing in the tender points.

Case Study Information: 46 y/o physically active Cau-
casian Female who was diagnosed with Fibromyalgia 
syndrome 14 years ago. Objective Findings: The patient 
had a Widespread Pain Index (WPI) of 13/19 and a Somat-
ic Sensory (SS) Score of 9 and her symptoms had been 
present for greater than 3 months. The Fibromyalgia Im-
pact Questionnaire (FIQ) asks a patient how fibromyalgia 
is affecting their daily living and the ability to complete 
specific tasks. These tasks include but are not limited to: 
the patient being able to shop, do laundry with a washer 
and dryer, prepare meals, wash dishes, vacuum, make 
beds, walk several blocks, visit friends or relatives, yard 
work, drive a car, or climb stairs.

Treatment: The patient had no contra-indications for 
laser (Pregnant, Cancer, infection). Low-Level Laser Ther-
apy (LLLT) was used for three minutes on each painful 
site. Treatment was performed using a TQ Solo handheld 
super pulsed laser (Multi Radiance Medical, Solon, OH)
Results: After 4 consecutive days of treatment her pain 
level was 0/10 and a WPI 0/19. Her FIQ decreased from 
score 75/100 to 31/100 and her activities of daily living 
increased. Patient reported her physical activity levels in-
creased as her pain level decreased. She was able to pick 
vegetables, swim, and walk five blocks with her daughter. 
She was able to take a family vacation which included 
riding in a car for 8 hours each way, hiking for 2 hours and 
spending 4 hours in multi-level museum pain free.
Clinical application: Low Level Laser Therapy reduced 
pain level to 0/10 with four consecutive days of treat-
ment, after 14 years of Fibromyalgia Syndrome. Due to 
the decrease in pain the patient was able to increase her 
activities of daily living. 

Conclusion: Take home LLLT is a viable non-pharmaco-
logical treatment to reduce pain and increase function in 
patients with fibromyalgia syndrome.
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ABSTRACT: Plantar fasciitis is the third most common 
injury among runners, following patellar-femoral pain and 
IT band friction. This injury occurs due to inflammation 
in the plantar aponeurosis located in the sole of the foot. 
The most common reported symptoms of this injury are 
pain when walking after getting out of bed in the morning 
or the first steps after sitting for a long period of time. In 
most cases, plantar fasciitis is treated by a combination of 
rehabilitation exercises including stretching and the use 
of anti-inflammatory drugs. This case study looks at the 
effects of low level laser therapy (LLLT) as an added modal-
ity to the treatment regimen in two collegiate female cross 
country runners. Throughout the two weeks of treatment, 
these athletes used laser to enhance healing of the plantar 
aponeurosis, increase microcirculation throughout the foot, 
and inhibit muscle tightness in the muscles affecting the 
inflamed tissues. Upon completion of the LLLT treatments 
and other rehabilitation protocols, these athletes were able 
to return to their competitions with no pain or discomfort.

ABSTRACT: About 2% of the American population have 
been diagnosed with Fibromyalgia, a widespread pain 
syndrome1. Participant: The case study was completed on 
one individual from Manchester University whom has been 
diagnosed with fibromyalgia. She volunteered to com-
plete this research and did not make any changes with her 
medications outside of the treatments. Purpose: In order to 
determine usefulness of laser therapy for treating patients 
with fibromyalgia, this research was completed on one 
participant to observe the changes in pain level with laser 
therapy treatments. Methods: This case study was complet-
ed using the Game Day super-pulsed low-level laser. Treat-
ments were completed 2-3 times per week with a total of 
14 treatments. The treatments included scanning with the 
pain inhibition setting up and down both sides of the spine 
from the neck to the sacrum. Scanning treatments lasted 
five minutes per side with additional treatments completed 
over trigger points. Because the patient seemed to have 
worse pain in the lower body and lower back, scanning 
treatments were completed twice on the lumbar spine in or-
der to treat this region more specifically. Results: A matched 
pairs t-test was completed to analyze the resulting data of 
the research along with correlation.
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ABSTRACT: This study discusses the outcome of a patient 
with idiopathic adhesive capsulitis who was treated with 
therapeutic low level laser. Clinical Features: A 52 year old 
female patient who had a history of idiopathic adhesive 
capsulitis; also known as, frozen shoulder. She had de-
creased range of motion as measured with goniometer in 
flexion, extension, abduction, and external rotation. Meth-
ods: The patients shoulder range of motion was measured 
pre and post in the planes of flexion, extension, abduction, 
and external rotation using a goniometer. A therapeutic low 
level laser with stim/laser head was used, with the setting 
set to “sweep” mode for chronic conditions. The instrument 
was used for 6 minute sessions a total of 10 times. The stim 
was applied until areas of low impedance were normalized. 
After such areas were neutralized the laser was used for the 
remainder of the 6 minute session. 
Conclusion: Further testing is required, but the results 
showed a significant improvement and suggest that the 
therapeutic low level laser is successful in treating patients 
for adhesive capsulitis in the chiropractic setting.

ABSTRACT: Numerous studies on lasers have reported 
the positive effects of laser therapy and the ability it has 
to effect tissue healing and fatigue resistance 2- 11. This is 
helpful in the rehabilitation process for athletic trainers to 
aid in the recovery of their athletes’ injuries. The importance 
is to minimize time spent out of activity due to an injury 
and to provide the athletes quicker and healthier return to 
play. Participants: The participants were volunteers from 
the Manchester community. They had to be 18 or older and 
could be male or female. Participants were also required to 
complete a health screen questionnaire before participating 
in order to prevent increasing risk of injury due to previous 
health concerns. Purpose: The purpose of the research is to 
examine the effects of the low level laser on the treatment 
of muscle tissue damage in the bicep after induced fatigue 
and muscle breakdown due to weight lifting. Methods: 
Three days will be required for each participant to complete 
their treatment requirements for this research. The first day 
will be completion of baseline measures and acclimation 
to the weight training protocol. They will also be random-
ized into the treatment or placebo group at this time. The 
second day they will either receive a laser treatment or a 
placebo treatment followed by completion of bicep curls 
until failure.
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ABSTRACT: A 29-year-old Caucasian female, non-ambu-
latory with cerebral palsy suffered second degree scalding 
water burns to right, left thighs, abdomen and flank that 
responded to LLLT as the principle treatment for wound 
case management. Over 14 weeks, the sizing of each lesion 
diminished as healed tissues replaced the necrotic tissues. 
There was no visible evidence of opportunistic bacterial 
infection or invasion. The newly replaced skin has shown 
evidence of increased tensile elasticity. Scar formation 
changed from raised margins to flattened, smooth blend-
ing patterns. Inflammatory markers (edema, redness, heat 
and pain) were in concert with the levels of tissue healing 
per treatment with the laser. Waxy, white burned centers 
were replaced with healthier pink cutaneous tissues as 
granulation ensued. Increased lymphatic drainage allowed 
for cellular waste removal and reduction of inflammatory 
mitigators. Overall comfort level of the patient was im-
proved each week as determined by demeanor and sleep-
ing patterns. The clinical outcomes in this case represent 
the speed, efficiency, and efficacy of the use of LLLT in cases 
of skin conditions. Wound care management is well cited in 
the literature of LLLT as well as in the protocols from various 
manufacturers since the inception of phototherapy in the 
1960s.6-8 Because of the direct skin contact in this case, the 
visible outcomes of the effects of quantum medicine with 
second degree burns was seen rapidly at the cellular level—
particularly due to the turnover rate at the epidermis.9 Most 
notable was increased vascularity using the 1000-3000Hz 
program.10 The rate of decreasing edema, increased lym-
phatic drainage, and increased phagocyte activity brought 
the reduction of central wound margins as the tissues were 
healing from the centers to the periphery. Increased fibro-
blastic activity was seen in the cellular proliferation rates 
between treatments. Increased collagen and epithelial 
production emerged new skin margins without overproduc-
tion of scarred in elastic tissues in the outer margins of the 
lesions. Photonic emissions of laser diodes target injured 
cellular tissue components, primarily the chromophores, 
flavoproteins, and porphrins.11 Light energy transforms 
into biochemical energy which begins a sequence of events 
to activate ATP production and synthesis, transportation of 
nutrients and oxygen to damaged cells, removal of cellular 
debris via lymphatic drainage, and increased synthesis ofs 
ignaling proteins—all of which result in accelerated healing.
In this study, a non-invasive approach to wound repair 
was efficacious and should encourage clinicians to utilize 
this modality of LLLT to accelerate healing, and improve 
symptoms and outcomes for patients with potential burn 
scarring.
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ABSTRACT: Dysfunction of the subscapularis muscle is 
introduced in this case report as a potential factor for con-
sideration in the etiology and/or consequential sequelae of 
subacromial impingement syndrome. Although dysfunction 
of the supraspinatus and infraspinatus are implicated as 
being most commonly involved with subacromial impinge-
ment pathology, the subscapularis is often overlooked and 
therefore undertreated. Identifying the subscapularis’ po-
tential involvement in patients with subacromial impinge-
ment pathology may offer insight into shoulder impinge-
ment dysfunction and injury treatment options available 
to specifically address subscapularis dysfunction. In this 
manuscript, a case report is presented to highlight the signs 
and symptoms of subscapularis pathology concordant with 
subacromial impingement syndrome and pro-vide a clinical 
rationale for treatment. The purpose of this case report is 
not to suggest a new approach to shoulder rehabilitation, 
but rather to prompt the consideration of subscapularis 
dysfunction when evaluating and treating patients with 
subacromial impingement pathology.

ABSTRACT: Tarsal coalition prevalence has been estimated 
to beproblematic from 1%-13% of the population, approxi-
mately 50% of cases occurring bilaterally. This condition oc-
curs whentwo or more bones develop an abnormal union, 
restricting inrestricted range on motion (ROM). The most 
common locationsinclude the talocalcaneal and calcaneo-
navicular joints. Themost common reported symptoms of 
tarsal coalition are vaguerear-foot pain, stiffness in the foot, 
subtalar joint line tenderness,limited ROM, and a fallen 
longitudinal arch. There are two maintreatment options: 
conservative treatment to address pain,however if that is 
unsuccessful the surgical option is thenpursued. This case 
study looks at the effects of low level lasertherapy (LLLT) as 
an added modality to the treatment processfor post-surgi-
cal tarsal coalition in a collegiate women’sbasketball player. 
During the three weeks of treatment, theathlete used laser 
to aide in pain reduction of the talocalcanealand calcaneo-
navicular joints, and inhibit muscle tightnessaffecting ROM. 
Upon completion of the LLLT treatments theathlete was 
able to continue with competition.
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Effects of Low Level Laser Therapy as a Treatment for Post-Surgical 
Tarsal Coalition in a Collegiate Women’s Basketball Player: A Case Study

Multi Radiance Medical continues to innovate light therapy technology and develop the most advanced therapeutic lasers for 
accelerating recovery and reducing pain. The latest advancement and the successor to the MR4 is the MR5 ACTIV PRO. Opti-
mized by extensive scientific and laboratory studies from the Proof of Concept process (POC), the MR5 has a 300% increase in 
power over the original ; however, it remains first in class for industry safety.

The MR5 combines synchronous super pulsed laser along with ultra-bright infrared, red & blue LEDs all in a cordless, portable 
design, for in-clinic therapy or on-the-go treatment. With shorter treatment times and the unique ability to accelerate biological 
effects across the entire phototherapeutic window, the MR5 delivers consistent and reproducible outcomes. Not all light devices 
are equally effective; therefore it is always critically important for all devices to perform the POC process to validate the device’s 
parameter selection. The optimal depth of penetration time profile (DPTP) and favorable thermal time profile (TTP) of the new 
MR5 results in a safer and superior alternative to all Class IV lasers for controlling pain and accelerating recovery. 

Multi Radiance Medical remains dedicated to sound research, industry advancement and maintaining the utmost professional 
integrity. The company partners with the most respected researchers in the field to provide invaluable guidance with regard to 
the design of the devices with direction of clinical research. Multi Radiance Medical in three separate scientific monographs, has 
proven how and why its technology works, without limitations, and currently there are multiple clinical trials being conducted 
around the world funded by Multi Radiance Medical. 

Multi Radiance is taking the responsibility to set new standards for the industry by setting the bar high on research and valida-
tion. Having proven its technology in vivo, in vitro, in controlled laboratory trials, and in clinical trials, we are now setting our 
sights on assuming Market Leadership by turning its current research into future treatment opportunities for those disease 
states and conditions that do not have an adequate current treatment, and in those cases where there is no current treatment 
at all. Multi Radiance remains committed to the on-going clinical and scientific studies of its devices, to push new industrial 
product designs, and become the innovative leader in the field. 

This commitment will yield many new discoveries and move light-based medicine forward into the future and toward 
mainstream acceptance. More will be revealed.

Conclusion:
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