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Background
The aim of pulpotomy therapy is to maintain a carious primary tooth until its natural exfoliation by removing the
infected coronal portion of the pulp whilst preserving the underlying radicular tissue. Medicaments such as
Formocresol, MTA and Pulpotec have been tried for their ease of usage and reasonable clinical success. Yet,
despite their clinical success rates, these materials have constantly been under the scanner for their dubious safety
profile. Hence, Pediatric dentists worldwide have always looked for newer techniques, safer materials and
ergonomic technologies to treat pulpal infections so as to help children heal faster. Photobiomodulation therapy is
one such innovation which needs to be assessed for its efficacy as a potential pulpotomy medicament.
Methods
Part – 1 – Histological Evaluation on Animal Tissues. A Split-mouth design was followed for selection of teeth in
this experimental study. A sound premolar on one side of the arch was randomly selected for group I intervention
while its counterpart on the contralateral arch was selected for group II. Lottery dip method performed by a neutral
investigator, was used for random selection and allocation of premolars. All the clinical interventions was carried
out by a single calibrated examiner. Once anesthesia was achieved, cavity preparation was done on the selected
teeth and the pulp chamber was exposed using a high-speed no 4 round bur. After removing the coronal pulp,
primary hemostasis was achieved by placing sterile saline-soaked cotton pellets on the radicular pulp stumps. In
the PBM group, complete hemostasis was achieved by exposing root canal orifices to 660nm diode laser of 0.036w
delivered by an optical laser headpiece followed by the placement of non - eugenol inert cement. The same was
replicated in the medicament group as well. After one week, the pulpotomized teeth were extracted and subjected
to histological evaluation. Histological changes seen in the pulp tissues of all the groups were subjected to
statistical analysis using Mann Whitney U test with a P value of <0.05 for pair wise analysis.
Part – 2 – Clinical Case series on Human Interventions. A series of Pulpotomy cases evaluated Radiographically
and Clinically at regular intervals after undergoing PBM therapy.
Results
On histologic observations, least inflammation was seen in the PBM group. On the other hand, moderate to severe
inflammatory cell infiltrates were seen in almost all the samples of the medicament (s) group. On Clinical and
Radiographic evaluation PBM pulpotomy fared significantly better than the medicament based interventions.
Conclusions
PBM therapy appears to be a safe, minimally invasive yet an effective modality for Pulpotomy in Pediatric
Endodontics.
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Abstract
A beautiful white smile has been considered a symbol of beauty, health and vitality for hundreds of years. The teeth
discoloration especially when of the front teeth means a significant disturbance of aesthetics and may decrease a
patient’s self esteem. Dental bleaching offers a conservative, simplified, and low cost approach to change the color
of discolored teeth. The techniques used in the dental practice, also called in- office bleaching or assisted technique
have been widely used consisting of the application of high concentrations bleaching agents such as carbamide and
hydrogen peroxide with or without the use of the light source. The main advantage of this technique lies in the
significant aesthetic results achieved in some sessions. Despite the demonstrated effectiveness, bleaching agents
used in high concentrations can cause changes in the mineralized tissues and other side effects, such as sensitivity
and trans postoperative sensitivity. Thus, the development and introduction of new products and techniques for tooth
bleaching that do not promote changes in the mineralized tissues, and side effects has fundamental importance
because it is a procedure routinely used in dental offices. Then, the purpose of this study was to demonstrate through
clinical case report a new dental bleaching technique using a light source capable of breaking the pigments
responsible for the dental darkening. During this case report, it was possible to shown that the use of violet light can
produce enough energy to break pigments in the enamel thereby promoting tooth bleaching.
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Background
Low Level Laser Therapy, or laser Photobiomodulation (PBM), is a form of phototherapy, which involves the
application of monochromatic and coherent light to stimulate healing. It is a non-thermal laser and operates in a
wavelength range of 630-980 nm with typical irradiance of 5 mW/cm2 to 5 W/cm2 and generated by devices with as
little power as 1 mW, and up to 10 W with either pulsed or continuous waves.
PBM offers remarkable applications in modern dentistry comprising periodontology, wound healing, TMJ disorders,
management of post-endodontic treatment pain, enhancement of depth of anesthesia and soft tissue treatment. More
recently, several studies have shown that PBM is effective in relieving symptoms of oral mucositis and ulcerations in
head & Neck cancer patients undergoing chemo-radiotherapy.
The aim of this review paper is to comprehensively present the myriad uses of PBM in oral
health care and improving oral health related quality of life.
Methods
Related literature was searched using Pubmed/Medline database till November 2019. MeSH terms used were “LLLT”,
“photobiostimulation”, “LLLT and dentistry” “photobiomodulation and dentistry” and “photobiomodulation or LLLT and
oral mucositis.
Results
MeSH terms “LLLT”, resulted in 6215 papers, “photobiostimulation” resulted in 1028 papers, “LLLT and dentistry”
resulted in 1254 papers, “photobiostimulation in dentistry” resulted in 8 papers, “LLLT or photobiostmulation and oral
mucositis” resulted in 5207 papers. Pertinent articles in English language on the topic and abstracts of relevant
papers were scrutinized thoroughly, and relevant papers were included.
Conclusions
LLLT/PBM is an effective adjunct in improving quality of oral health in terms of pain management, post-surgical wound
healing, prevention of post-endodontic flare-ups, TMJ disorders and prevention of ill effects like oral mucositis and
ulcerations in head & neck cancer patients on chemo-radiotherapy.
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Background
Oral mucositis is a common side effect of radiation therapy for cancers, which has major consequences
for the patient including severe pain, systemic infections, reduced nutritional intake, and adverse quality
of life, with relative costs of over $25,000 (USD) in additional hospital charges. The standard care
currently available for oral mucositis is symptomatic, mainly directed towards pain remission (topical
analgesics and parenteral drugs) and the prevention of secondary infection. There is little evidence that
any traditional treatment has an effect in the prevention and management of oral mucositis.
Photobiomodulation therapy is a treatment modality that has been shown to stimulate tissue
regeneration, reduce inflammation and control pain. The National Institute for Health and Care
Excellence (NICE) have included photobiomodulation as a recommended therapy for preventing oral
mucositis caused by radiotherapy or chemotherapy, and the Multinational-Association of Supportive
Care in Cancer and the International Society for Oral Oncology (MASCC/ISOO) found the evidence for
LLLT/PBM in the prevention of oral mucositis in patients to be safe and potentially very effective.
Methods
A Quality Assurance study of the efficacy of pre-emptive photobiomodulation to prevent/reduce severity
of oral mucositis of radiotherapy patients was conducted at the Sydney Adventist Hospital in Australia.
Patients were treated with photobiomodulation daily, beginning from before their radiotherapy began,
throughout their therapy, including home treatment when the clinic could not be attended.
Results
Results were clinically positive, with no patient in the study developing oral mucositis beyond level 1.
Conclusion
One participant presented a unique opportunity to compare oral mucositis treatments and outcomes,
as his twin brother suffered the same cancer and was treated with the same radiation therapy, but
without photobiomodulation, a number of years previously. Implications of the therapy will be discussed.
Funding
The trial was unfunded. JR received an Australian government APR scholarship. AL is a co-founder,
director and current employee of SYMBYX Pty Ltd, since February 2020. The other authors declare
that they have no competing interests.
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Introduction
Physical aggression according to WHO is the main cause of death for people aged 15 to 44 years.
While accurate estimates are difficult to come by, the cost of violence for the world translates into
billions of dollars of expenditure. (1,2) In general, these traumas affect people in the productive
age group, and any injury, no matter how small, leads to a degree of incapacity that can limit the
individual in performing work and daily activities. (3)
Our aim is to report a clinical case of post-traumatic trauma to the cranial region due to physical
aggression, treated with PBM therapy.
Methodology
This is a descriptive study, of the experience report type, with irradiation sessions from
08/22/2019 to 01/30/2020, carried out through outpatient treatment, in the public network of a city
in Minas Gerais.
Male patient J.R.L, 42 years old, with a history of surgical intervention in a lesion located in the
cranial region. For the treatment of skin lesions, photodynamic therapy was performed with the
LINCE device, a wavelength of 660 nm, 50W/cm². performed in 1 minute is equivalent to 6 J,
therefore 2 J equivalent to 20 seconds was performed for this lesion). The appointments were
performed 3x/week initially. In the coverage, petrolatum was used in part of the cranial bone and
in hydrofiber granulation tissue with silver and without silver, secondary coverage was used gauze
with phmb.
Results:
In view of the functional, social and economic impact of the associated injuries, this case portraits
the potential of laser therapy in the treatment of injuries, since with 25 sessions the patient
achieved significant results with total recovery of the tissue over the exposed bone.
Conclusion
This case report demonstrates the importance of using technologies combined with appropriate
topical treatment for the resolution of wounds resulting from aggression. Furthermore, it is worth
emphasizing the need for studies that take into account the best therapeutic options for managing
complex wounds in young individuals, aiming not only at healing, but also at functional recovery
of the affected limb.
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Background:
Several studies have detailed the efficacy of PBMT as a treatment for concussions 1. As there are no widely
accepted imaging or laboratory modalities that document concussive injuries, monitoring improvement
objectively proves difficult. ImPACT® is a computer based neurocognitive assessment tool meant to
measure cognitive performance and subjective symptoms for concussion injuries. This study uses
ImPACT® as a means to document an improvement in symptomatology for patients with persistent postconcussion symptoms pre and post-treatment with PBMT2.
Methods:
This retrospective study reviews patient performance in the ImPACT® test in a cohort of 35 patients who
are diagnosed with mild Traumatic Brain Injuries (mTBI) and experiencing persistent post-concussive
symptoms. Patients initially took the Post Injury 1 test then underwent PBMT therapy using the BIOFLEX
DUO+ system three times a week for 4 weeks using approved parameters for treatment of the cervical
spine soft tissue injuries. After the 4 week treatment, patients took the Post Injury 2 test and the results
were compared.
Results:
By using PBMT all the patients were improved clinically and their Post injury 2 ImPACT® test results were
significantly better compared to their Post injury 1 ImPACT® test results.
Conclusion:
PBMT is an effective treatment modality for neurological rehabilitation in patients with persistent postconcussion symptoms and ImPACT® is an appropriate and objective measure to monitor and assess
improvement.
References:
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Abstract
Multiple sclerosis is a disease in which the immune system destroys the protective covering of the nerves, causing
disturbances in the communication between the brain and the body. The average worldwide prevalence is 33
cases/100.000 inhabitants, and in Brazil is 15/100.000. It is an incurable, polysymptomatic disease and its severity
and duration vary from person to person. The aim of this paper is to report a very severe clinical case with many
symptoms that, in addition to conventional treatment, is being treated with photobiomodulation. Patient A.F.S, female,
20 years old, was diagnosed with Multiple Sclerosis 8 months after bariatric surgery. The disease was quite
aggressive and MRI scans showed numerous lesions in the spinal cord and in the brain. The patient had headaches
and pain in the retro orbital region, numbness, tingling and incoordination of the lower limbs, fatigue, weakness,
tiredness, lower visual acuity of the left eye, change in the color of vision, dark spot in part of the visual plane, difficulty
in emptying the bladder, memory impairment, attention difficulties and slowing of the brain, mood swings and anxiety.
She underwent several treatments in the acute phase, including 2 cycles of 5 pulse therapies with 1g of Solumedrol,
2 cycles of 5 Plasmapheresis, 1 cycle of 16 vials of Immunoglobulin after 3 alternate days of Pulse Therapy and
Plasmapheresis, and a Tysabri infusion. Even so, she continued to show severe symptoms including urinary tract
infection, convulsion, cold temperature due to low immunity, itching of the inner ear due to fungus infection, thrush,
sore throat, alopecia, weakening of the nails, muscle pain and stiff neck, 20 minutes episodes of vision impairment
with moving white spots when looking at a bright wall or at the light, metallic and bad taste. In consensus with the
multidisciplinary medical team that is following the patient, photobiomodulation was incorporated as an adjuvant
therapy to alleviate the clinical symptoms present. PBM protocols were varied and include local and systemic PBM
applications, antimicrobial photodynamic therapy and also laser puncture. The results of the introduction of PBM in
the treatment of Multiple Sclerosis showed a reduction in signs and symptoms, reducing the excessive use of
medications and contributing to a better quality of life. PBM is a safe and non-invasive technique that can be an
alternative for the treatment of symptoms resulting from multiple sclerosis..
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Introduction
Photobiomodulation (PBM) came to light as an adjunct therapy to different diseases just these recent years. It has
shown great promise with different neurologic diseases like Alzheimer, Dementia, Parkinson, traumatic brain injury
and stroke. PBM has shown potential in acute stroke patients. Several studies on thromboembolic stroke were
presented but none yet involving acute intracerebral bleed.
Case and Outcome
A 58-year-old female presented with headache, hypertension, and left-sided focal neurologic deficit manifested as
right arm and right lower limb motor weakness. The CT scan showed an intraparenchymal hemorrhage of the left
parietal and posterior frontal lobes with the total volume of approximately 16 cc and a linear encephalomalacia of the
right capsule-insula (old infarct). PBM was started within 24 hours of the event. After around two sessions she was
able to raise her hand and walk without assistance. Headache and hypertension were also resolved after 2-3 weeks.
On continued protocol for about 3 months, she was able to regain completely the mobility of her right arm and right
lower leg. The repeat CT scan showed interval resolution of the intracerebral hemorrhages of the left parietal and
frontal lobes. The chronic infarct of the right capsule-insula area was still noted. Patient had follow-up PBM sessions
once every two weeks and monthly thereafter.
Conclusions
PBM adjunct intervention in an intracerebral hemorrhage (acute) was alleviated in this case. Future cases of similar
nature may benefit from PBM.
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Abstract
COVID-19 has different forms of clinical manifesta2on. Pa2ents with good immunity may have advantages in the
course of the disease, and the immunomodula2on promoted by PBM may be beneficial. The purpose of this work is
to report two clinical cases of pa2ents who were infected with COVID19 but who had previously undergone systemic
PBM for immunity. An elderly couple, ACTS, 74 years old, diabe2c, hypertensive, sedentary and his wife ALAS, 72
years old, with a history of bariatric surgery, sedentary and overweight, underwent systemic transdermal PBM over
the radial artery for 30 min daily ( 660nm, 100mW) when the pandemic started, in order to improve your immune
system. AVer 4 months of treatment, both had an improvement in their general health status, the woman suspended
sleep-inducing drugs and the husband was pain free while walking. Both were infected by COVID aVer a family lunch,
where 9 members became infected. They maintained the clinical protocol already used for systemic PBM. AVer 10
days of infec2on, ACTS developed fever and started steroids. On the 13th day, a lung tomography showed 30%
impairment and he was hospitalized. They immediately started a new protocol with now 3x 60 minutes of systemic
PBM per day. The whole picture got beZer. There were no symptoms such as 2redness or loss of smell and taste,
just nausea and inappetence. His smoking history was related to pulmonary impairment and low baseline oximetry
93/94%. He quickly improved within 3 days and was discharged from the hospital. His wife, on the other hand, had
typical signs of Covid aVer 2 days with loss of smell, flu symptoms and body pain, maintained systemic PBM and
evolved well and fast, on the 10th day she was already well. Her leg pains were alleviated with PBM in the popliteal
artery region 15 min bilaterally a day. This fact drew the aZen2on of the Infectologist, who recognized that systemic
PBM would be the reason for such a response. It was then indicated that all family members should follow the
systemic PBM protocol, and by coincidence or not, no one had to be hospitalized and none of them had post-covid
sequelae. PBM was shown to be an important adjuvant in the preven2on and treatment of signs and symptoms of
COVID 19.
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Background
Many frail elderly suffer from difficult to heal ulcers (DHU), generating great personal suffering as well
as substantial costs for the municipality home healthcare system.
Methods
55 DHU treated with PBMT in addition to traditional dressing according to ulcer diagnosis. The low
level laser types (LLLT) applied was infrared GaAs, 904 nm, 60mW, 700Hz, 12 x 7,2 J, and visible
Red GaAllnp, 660 nm, 75mW, 250Hz, 1 x 2,25 J. LLLT treatment of the central lymphatic area and
local ulcer area for 20 minutes two times a week.
Results
50% of the ulcers healed in 7 weeks and 80% healed in 11 weeks.
There are no liaison, correlation r=0,205, between the duration of the ulcer and the LLLT treatment
period necessary to heal the ulcer.
Table 1. Means for Oneway Anova main diagnos groups
DHU

Number

Median

Mean

Std Dev

Std Error

Lower 95%

Upper 95%

Arterial

10

7

10,9

8,03

2,0847

6,7

15,1

Pressure

23

7

8,8

7,30

1,3746

6,0

11,6

Venous

18

6

7,1

4,43

1,5538

3,9

10,3

Time in weeks

Time to heal in weeks per individual ulcer
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Ulcer number
Diagram 1. X-axis Ulcer number. Y-axis number of weeks to heal. Blue bar, ulcer duration before LLLT treatment.
Red bar, number of weeks with LLLT treatment to healing.

During LLLT treatment, active dressing material was changed to basic dressing, and there was a
reduced need for dressing change, that generated savings in dressing material costs with 77% and a
reduction of 248 labour hours needed.
Conclusion
PBMT indicate a reduction in healing time in comparison to prescribed treatment. Positive results both
regarding the individual suffering as well as reduced costs for the municipality home healthcare
system.
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Background
The association of therapeutic resources involving mesenchymal stem cells (MSC) and photobiomodulation
(PBM) is identified as promising in the tissue healing process, however, the parameters used associated with biological
mechanisms are not yet fully established. Stimulation depends on PBM-related parameters such as wavelength,
energy, power, irradiation time, type of irradiated cell, and physiological characteristics of the cells. Thus, the aim of
the study was to investigate the effect of different FBM parameters on adipose-derived multipotent mesenchymal stem
cells on cell proliferation and death.
Methods
Mesenchymal stem cells derived from adipose tissue, at a concentration of 2x10 4 maintained in αMEM
medium (minimum essential medium) with 15% FBS (Fetal Bovine Serum), were seeded in 24-well plates and
subjected to FBM applications with the parameters physical: 660 nm and 830 nm wavelength; energy of 0.5 J, 2 J
and 4 J, powers of 40 mW and 100 mW. The analysis of the plates with MSCs was carried out with the MetaXpress ®
software at 24, 48 and 72 hours, and the statistical analyzes were carried out with the GraphPad Prism ® 7.0 software.
Results
The results obtained in the experiments showed that irradiation promoted a significant increase in cell
proliferation (p<0.05), especially using the variables 830 nm, 100 mW, 2.0 and 4.0 J, and 830 nm, 40 mW and 0.5 and
4.0 J compared with the other parameters used. FBM with 660 nm and power of 40 mW was the one that produced
greater cell death compared to the other irradiation parameters.
Conclusions
The results found show that both the wavelength of 660 nm and 830 nm were effective in cell proliferation over
time, the wavelength of 830 nm, 40 mW and 100 mW, 0.5, 2.0 and 4.0 J, showed more significant results. The
wavelength of 660 nm, 40 mW, 2.0 J produced more cell death when compared to other parameters.

Funding: Work supported by the Foundation for Research Support of the State of São Paulo, with process
2019/09329-1
Conflicts of interest: No conflicts of interest
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Background
The healing of complex wounds is a process that consist of a continuous treatment cycle resulting
in a negative impact on the patient's quality of life. Care technologies are used to intensify the
healing of these lesions, highlighting low power laser therapy (LPLT), which has photochemical,
photophysical and photobiological effects to enhance cell behavior, mainly tissue repair.
This was a voluntary home care provided to an elderly patient, 73 years old, male resident of
Favela Morro dos Prazeres in Rio de Janeiro, Brazil. Sequelae from a hemorrhagic stroke,
bedridden, partial loss of the skull cap due to a serious car accident, use of a metallic prosthesis
in the left lower limb due to a fall from his own height. After being discharged from a public hospital,
which determined home palliative care giving a few months of life. He had 18 lesions all over her
body. The most extensive lesion on the left trochanter, measured 26.5cm x 18.7cm, had irregular
depth with the presence of signs of infection in all its extension and strong odors. This lesion of
greater extension had an impact on the left femoral head prosthesis which was exposed as a
result of family abuse. In the comprehensive assessment of Nursing, it was possible to identify
their biopsychoemotional and physical needs.
Methods
The dressing sessions were carried out daily and the applications of low level photobiomodulation
every three days. Techniques were used: transdermical irradiation of blood ILIB for 15 minutes at
the wrist congruent with the point Lung 9 (L9) and for the lesions we used 1J of red and 1J of infra
red together as well as the photodynamic therapy with the use of diode laser 660nm in conjunction
with methylene blue (0.01%) to optimize the time due to the seriousness of the risk of life in the
favela location. The device used Therapy EC, 660 and 808 nm, power of 100 mW, probe diameter
0,24 mm, brand DMC. The dressings were donated by representatives of hospital medical
supplies and voluntary donations. Healing was assessed weekly using the Pressure Ulcer Scale
Healing (PUSH) instrument. The patient received the interventions from September 2018 to April
2019.
Results
In total, there were 18 lesions throughout the body, with the left trochanter lesion being the most
extensive, measuring 26.5 cm x 18.7 cm in the first consultation, irregular depths, with presence
of necrosis in all its extension and strong odors which were totally healed and epithelized after
the photobiomodulation sessions. With the implementation of the protocol, it was possible to
observe a significant improvement in the individual's general condition concerning eating and
bathing without aid, improvement of 70% of generalized joint stiffness, quality of sleep and above
all, total absence of pain throughout the body.
Conclusions
TLBP is an adjuvant treatment with action capable of accelerating the healing process of tissue
injury, which was possible to demonstrate its anti-inflammatory, analgesic and tissue repair action
with the total healing of the lesion, promoting improvement in the patient's general condition,
resulting in their well-being and quality of life within a low-income society.
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Background
Critical Limb Ischemia (CLI) cases have compromised leg perfusion. These are advised revascularization if possible
and amputation as a last resort. The majority of subjects with CLI are diabetics These comprises around 463 million
individuals worldwide (2019) according to the International Diabetes Federation. Chronic diabetes leads to vascular
complications which includes PAD (peripheral arterial disease). PAD affects 19 percent of diabetics which advance
towards CLI. This converts to about 88 million poor souls at risk of limb amputation. The concept of
photobiomodulation (PBM) to increase cell metabolism and repair has been studied since 1971. There were reports
using the technology for wound healing among diabetics, but data on preventing limb amputations were deficient.
Methods
We were able to include 123 subjects with CLI that were advised major leg amputation (knee level) in which the
youngest was 23 and the oldest was 95 years old. Ninety one (91) subjects completed the treatment while thirty two
(32) were non-compliant. The subjects were followed up for 6 months to determine the end point of major amputation
or death.
Results
Among the compliant group only twelve (12) subjects had a major amputation while in the non-compliant group all
(32) had a major amputation or died.
Conclusions
Completed adjunct PBM in CLI prevented (in the majority of cases) a knee level amputation or death in these case
series.
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Abstract
Peripheral Neuropathy is a neurological disease that causes damage to the peripheral nerves. It is estimated that
over 20 million Americans suffer from the disease. Most commonly seen cases in author's acupuncture clinic are
pain with tingling and numbness in the toes and feet. Neurontin (Gabapentin) is the common medication to ease the
pain, but carries many severe side effects like dizziness, incoordination, delusion, and memory loss. An effective
integrative treatment in author's clinic combining electro-acupuncture and photobiomodulation therapy shows relief
of electric and burning nerve pain, return of nerve sensation, and better walking gait.
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Background
Considering photobiomodulation for muscle performance, the data in the current literature are conflicting and restricted
regarding some parameterizations, with divergences in wavelength, power, and energy density applied [1]. Therefore,
analyzing different doses for the responses associated with strength capabilities and fatigue resistance is necessary.
Methods
Fifty-six male volunteers were recruited and randomized into four groups: LED 60J (G-60J), LED 300J (G-300J), LED
60-300J - progressive dose (G-60-300J), and Sham (G-S). Body composition and isokinetic assessments were initially
conducted. After the initial tests, in five consecutive weeks, twice a week, PBM was applied using a blanket for irradiation
on the entire anterior, and posterior quadriceps face bilaterally (940 ± 10 nm, total power of 1.08 W, 25 x 42 cm area,
with 267 LEDs), with 58 seconds for G-60J and G-S simulation. For G300J, 278 seconds were used. Finally, for the G60-300J, the duration was increased as the sessions progressed, with an increment of 38J in each session. The
applications were associated with the muscle strength protocol, being applied just before the exercises. This protocol
included squat and stiff exercises, with three sets until voluntary exhaustion for each exercise. The exercise demand was
controlled by an external load, rating perceived scale (RPE), and pain. Twenty-four hours after the last training session,
body composition and isokinetic assessment tests were repeated. After seven days, a new isokinetic evaluation was
conducted. A normality test was used for data analysis to check the distribution, and the ANOVA-One Way test was
conducted with bootstrapping procedures (1000 re-samples; 95% CI BCa) [2].
Results
No statistically significant values were found between the groups for the explored variables of body composition and
isokinetic assessment values. Although changes were observed at different times (initial, post-protocol, and follow-up),
the same cannot be extrapolated between groups.
Conclusions
Photobiomodulation therapy did not promote superior results to sham for body composition and isokinetic assessment
indexes after a five-week training protocol.
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Background
Neck pain (NP) is a widespread health problem with significant economic impact and decreased quality of life. The
aim of this randomized, placebo-controlled, triple-blind, clinical trial was to determine the combined effect of
photobiomodulation therapy and static magnetic field (PBMT/sMF) in the management of non-specific chronic neck
and shoulder pain.
Methods
Seventy-two patients with chronic non-specific neck/shoulder pain were randomly allocated into two groups, active
and placebo PBMT/sMF for six total treatments (twice weekly) at the Laboratory of Phototherapy and Innovative
Technologies in Health, São Paulo – SP, Brazil. The PBMT/sMF with a dose of 30J (or placebo) per location delivered
by a cluster of 12 diodes (4 of 905 nm Lasers, 4 of 875 nm LEDs 4 of 640 nm LEDs, and a static magnetic field of
35mT), to 9 sites in the neck and shoulder regions. Assessment of pain intensity-VAS, range of motion, subject
satisfaction with the treatment and daily medication usage was assessed at baseline, 15-minutes, 24, 48, 72-hours
post-intervention and 7 days post-treatment conclusion.
Results
The active group demonstrated a significant decrease of pain intensity (p<0.05) and a change of 27%. There was no
statistically difference in the secondary outcomes neither in outcomes based on skin phenotype. No adverse events
were observed.
Conclusions
The PBMT/sMF significantly reduced the intensity of chronic neck and shoulder pain.
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Background
Duchenne muscular dystrophy (DMD) is a lethal disease caused by absence of dystrophin affecting 1 in every 5000
males. [1] The pre-clinical model widely used to study this disease is the mdx mice, for the total lack of protein
expression of dystrophin in their organism.[2] Currently there is not cure for DMD,[2] however, the use of
pharmacological therapy to control disease symptoms is commonly used, despite the often occurrence of adverse
effects whit these treatments. [3,4] Contemplating, it is very important to study alternative therapies with high efficacy
in decrease DMD symptoms, without undesirable effects. Photobiomodulation therapy (PBMT) has been showing
positive results in delaying skeletal muscle fatigue in animals and humans, improving biochemical markers related
to skeletal muscle recovery when this therapy is applied previously to exercise. [5] With these factors in mind, this
study aimed to analyze the effects of PBMT and pharmacological therapy as isolated and combined treatments in
dystrophin trough immunohistochemistry, as well as analyze morphology and muscular function of mdx mice.
Methods
The animals were randomized and divided into 7 groups treated with placebo, PBMT, glucocorticoid (Prednisone 1.5
mg/kg/day), non-steroidal anti-inflammatory drug (NSAID) (Ibuprofen 25 mg/kg/day), PBMT plus glucocorticoid and
PBMT plus NSAID for 14 weeks. For the PBMT, was used a cluster of 9 diodes (1 laser-905 nm, 4 LEDs-875 nm, 4
LED-640 nm - Multi Radiance MedicalTM) with a dose of 10J and irradiation time of 77s per site, in a central point of
the tibialis anterior muscle (bilaterally) with a light pressure, in contact with the animal’s skin, 3 times a week. Wild
type animals were used as control. Muscular morphology, dystrophin and functional performance were assessed.
Results
Both treatments with prednisone and PBMT, alone or combined, were effective in preserving muscular morphology.
The treatments with PBMT (p=0.0005), PBMT plus prednisone (p=0.0048) and PBMT plus NSAID (p=0.0021)
increased dystrophin gene expression compared to placebo-control group. However, in the functional performance
the PBMT presented better results compared to glucocorticoids (p<0.0001). In contrast, the use of NSAIDs did not
appear to add benefits to skeletal muscle tissue in mdx mice.
Conclusions
We believe that the optimistic results about the PBMT in skeletal muscle of mdx mice may in the future contribute to
this therapy to be considered a safe alternative for patients with DMD in a washout period, allowing them to remain
receiving effective and safe treatment, avoiding at this way periods without administration of any treatment.
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Background
Lymphedema, swelling caused by impaired tissue drainage as a result of lymphatic dysfunction, has long been
recognized as a potentially serious complication of treatment for patients with breast, head and neck cancer (HNC),
gynecologic, or genitourinary cancers. In approximately 20% of breast cancer (BC) patients, lymphedema can
develop in the upper extremity after BC treatment. This estimation is the average incidence of studies that have been
included in several systematic reviews of lymphedema after breast cancer.
Patients with breast cancer-related lymphedema (BCRL) have to cope with pain and a diminished quality of life
(QOL), and restrictions in daily activities.
The most important risk factors for developing BCRL include axillary-lymph-node dissection (ALND), mastectomy,
the number of lymph-nodes dissected, and a high body mass index (BMI). Furthermore, the presence of metastatic
lymph nodes, undergoing chemotherapy (CT) or radiotherapy (RT), and a low regular physical activity seem to be
moderate-risk factors for BCRL.
In the case of HNC, it has been one of the neglected late effects, although these complications may be reduced with
intensity modulated RT. Lymphedema in HNC patients can develop externally, on the face and/or neck, or internally
at the pharynx or larynx. A study by Deng et al. with 81 HNC patients showed that 75 % of the patients developed
cancer related lymphedema (CRL) (10% external, 39% internal, and 51% both types). External CRL may affect the
patient’s body image, while internal CRL may cause breathing, swallowing, and speaking problems.
Numerous therapeutic options, including compression garments, complex decongestive physiotherapy (CDP),
manual lymphatic drainage (MLD), and remedial exercises have the potential to relieve the symptoms and improve
the quality of life (QOL) of patients with CRL. Among these options, CDP is currently considered an effective therapy
for reducing upper-arm lymphedema in breast cancer survivors. By contrast, the efficiency of other physiotherapy
methods has been reported to be limited. In addition, these therapeutic options are reported to be time consuming
and have poor (or unacceptable) adherence. Therefore, an effective and alternative treatment for lymphedema is
required.
In the past two decades, Photobiomodulation (PBM), previous known as low-level laser therapy (LLLT) has been
widely used as supportive care in patients with CRL. PBM (wavelength between 650 and 1000 nm), approved by the
US Food and Drug Administration as a therapeutic intervention, is a non-invasive form of phototherapy associated
with the use of low irradiance. PBMT is believed to improve lymphatic motility, stimulate lymphangiogenesis, reduce
inflammation, soften fibrotic tissues, and alleviate pain. The beneficial effects of PBM have been reported in relation
to various medical conditions, such as wound healing and musculoskeletal disorders.
To date, multiple studies have demonstrated the effects of PBM on lymphedema following breast or head and neck
cancer. However, consensus on its benefits remains to be reached, most likely because of the small sample sizes of
previous studies.
Methods
Thus, the aim of our systematic literature review was to analyse the effectiveness and safety of PBMT for the
treatment of CRL.
A search of the literature was performed by using the electronic database of PubMed, Cochrane Central Register of
Controlled Trials and the Clinical Trials.gov registry.
The following terms were used in MeSH and free-text searches: Lower level laser therapy or low-energy laser or lowintensity laser or laser therapy or photobiomodulation, cancer, breast or head and neck cancer, lymphedema or
lymphedema or edema. The last search was performed in January 2021.
Characteristics of studies: The publication dates of the studies were between 1998 and 2019, and the sample sizes
of these studies ranged from 1 to 64 patients.
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Results
In total, twelve studies evaluated patients who were diagnosed with BCRL, and only one with HNL and the age of
patients ranged from 36 to 77 years.
All the studies measured the arm circumference or volume as the primary outcome. Regarding secondary outcomes,
five trials measured pain intensity scores and three trials measured grip strength. The duration of PBM in the
intervention group in all the included studies ranged from 3 to 12 weeks, except in the study conducted by Maiya et
al who administered PBM for 10 days. All the studies reported the dosage of laser treatment administered to patients,
except for two study, In addition, the dosage used in most of the studies ranged from 1.5 to 2.4J/ cm2; by contrast,
the dosage used was up to 4.89J/cm2 and 6J/ cm2 in two studies.
Arm circumference: Five studies provided information regarding the reduction of the difference in circumference
between the affected and unaffected arms. In each of the included trials, the difference in circumference was
measured at the beginning and at 0, 1, and 3 months after the treatment.
Only in the study reported by Kaviani et al and Maiya et al PBM caused a significative reduction in arm circumference
between the treatment and control groups.
Arm volume: The reduction of the change in volume between the affected and unaffected arms was determined in
five trials that evaluated the outcome of PBM in patients with BCRL.
The timing of the outcome assessment was the end of the intervention and 1 month after the intervention.
In the study reported by Rinder et al and Lau et al, PBM was not significantly superior to MLD at the end of the
treatment.
Grip strength: 3 studies compared the difference in grip strength between the PBM and control groups. In all these
studies, the baseline of grip strength was measured at the beginning of the treatment, and grip strength was then
measured at their designated follow-up sessions.
Pain score: The reduction of difference in the pain score was determined in seven studies. The data reported by
Kaviani et al and Maiya et al were not considered because of lack of integrity of data or baseline data. However, both
of them reported that PBM may be effective in relieving pain in patients.
Conclusions
Our literature review confirms the efficacy of PBM in the management of cancer-therapy induced lymphedema.
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Background
The survival of primary head and neck cancer (HNC) patients has been improving over the past decade as a result of
the advancement in chemotherapy and radiotherapy. Yet radiation-induced chronic side effects substantially hamper the
quality of life of patients during their survivorship. Xerostomia, trismus and dysphagia are common side effects
experienced by these survivors. Currently, there is no clear evidence-based intervention that can mitigate these side
effects with minimal harm. Photobiomodulation therapy (PBMT) applies light to reduce inflammation, reduce pain and
modulate fibrosis. It has been demonstrated to mitigate acute radiotherapy and chemotherapy side effects. However,
evidence of using PBMT in managing chronic side effects associated with cancer therapies is insufficient. Our study aims
to investigate the effectiveness of PBMT in mitigating treatment-induced xerostomia, dysphagia and trismus among HNC
survivors after cancer therapies.
Methods
This is a single-arm, prospective interventional study. A total of 160 HNC survivors after radiotherapy who are suffering
from at least one side effect (xerostomia, trismus and dysphagia) will be recruited. Assessments will be performed before
the intervention and weekly during the treatment course. PBMT will be delivered 3 times per week for 6 weeks according
to the treatment protocols established by the manufacturer with relevant clinical evidence.
The severity of the side effects will be assessed by the Common Terminology Criteria for Adverse Events (CTCAE)
version 5.0 developed by the National Cancer Institute. Quality of life will be evaluated by the Quality of Life Questionnaire
Head and Neck Module (QLQ-H&N35) published by the European Organization for Research and Treatment of Cancer.
Follow-up assessments will be conducted for 12 months after the intervention.
Results
Nil
Conclusions
Based on our current clinical trial in using PBMT for the management of acute side effects, the modality is safe with
minimal adverse effects. Its analgesic and fibrosis-modulating effects have a huge potential in mitigating the chronic side
effects of cancer treatments. The results of this trial will establish the role of PBMT as a major cancer supportive care
tool in chronic side effects management.
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Abstract
Osteonecrosis is an expected lesion in patients who used zoledronic acid (Zometa) and are undergoing tooth
extraction. On the other hand, the removal of infectious foci is essential in patients who will undergo bone marrow
transplantation to avoid systemic infections caused by oral bacteria. This work aims to present the effects of
photobiomodulation (PBM) in the prevention of osteonecrosis in two patients with Multiple Myeloma who used
Zometa, and who had to undergo extraction to remove an infectious focus prior to bone marrow transplantation .
Both patients had been using Zometa for a year, and patient R.C.L. , male, 62 years old, underwent extraction of
elements 16 and 26 and patient CV, male, 41 years old, underwent extraction of elements 17,27,37 and 38. The PMB
protocol performed on the patients was 2 Joules (830nm, 100mW, 0.028cm2) on the bilateral dental bone board and
2 Joules (660nm, 100mW, 0.028cm2) on the tooth extraction region, applications performed daily for 3 days after
tooth extraction and 3 times a week for the following two weeks and more 15 sessions carried out together with oral
mucositis prevention care, totaling 24 applications. Both patients underwent bone marrow transplantation without
any complications. Tissue healing in the regions of the extractions occurred in a healthy way, and the patients did
not present any lesions, which could indicate the occurrence of osteonecrosis. PBM has been shown to be an
effective therapy in the prevention of osteonecrosis in patients using Zometa, and may be an excellent solution for
patients who will undergo bone marrow transplantation and have no other alternative but the removal of infectious
foci prior to treatment.
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Background
Photobiomodulation clinical protocols for oral lesions include red and infrared lasers, applied separately,
consecutively, or simultaneously. The effect of 660nm applied concomitantly with 808nm on the oxidative stress
presented in oral mucosa cells is unknown. The aims of this study were: 1) to compare the consecutive or
simultaneous irradiations using two wavelengths (660nm and 808nm) with irradiation using one wavelength in
relation to reactive oxygen species (ROS) production and stimulation of the antioxidative system; 2) to investigate
the oxidative stress patterns in gingival epithelial cells and fibroblasts exposed to these different laser irradiation
parameters.
Methods
Primary human gingival epithelial cells and fibroblasts were subjected to the following conditions: Control group –
cells without treatment; 660nm group – cells irradiated only with 660nm; 880nm group – cells irradiated with only
808nm; Consecutive group – cells exposed to 660nm followed by 808nm; and Simultaneous group – cells exposed
to 660nm and 808nm at the same time. In all the groups, the laser parameters were: diode laser, 100mW, 0.09cm2
spot area. In each group, the irradiation times were 6s, 10s, and 20s. Reactive oxygen species (ROS) production
and superoxide dismutase (SOD) activation were established for each experimental situation.
Results
At 6s and 10s irradiations, epithelial cells produced significantly more ROS and activated more SOD than fibroblasts;
at 20s irradiation, the Simultaneous group led more ROS production and SOD activation in fibroblasts than in
epithelial cells. In the epithelial cell culture, the 808nm group at 6s and 20s irradiations showed the highest ROS
production and SOD activation; in the fibroblast culture, Consecutive and Simultaneous groups at 20s irradiation
showed the highest ROS and SOD expressions.
Conclusions
Gingival epithelial cells trend to show a more pronounced oxidative stress than gingival fibroblasts, mainly after
808nm irradiation exposure. The consecutive and simultaneous irradiations improved significantly the oxidative
stress in fibroblasts. The development of clinical laser irradiation protocols using combined wavelengths must
consider the different oxidative stress modulation in epithelium and connective tissues of the oral mucosa.
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Background
5-Fluorouracil (5FU) is a chemotherapeutic agent widely used in the treatment of solid tumors including colon and
head and neck cancers, leading to cytotoxic effects such as oral mucositis (OM). Photobiomodulation therapy (PBMT)
has been used for the prevention and treatment of OM. However, the effects of this therapy on oxidative stress and
on DNA damage in normal oral cells exposed to 5-FU treatment is still unknown. This study aimed to evaluate the
effects of PBMT on DNA fragmentation and repair, as well as on oxidative stress, in gingival fibroblasts previously
exposed to 5FU.
Methods
Primary gingival fibroblasts were subjected to the following conditions: Control group - cells treated with dimethyl
sulfoxide (DMSO) at the same concentration used for 5FU dilution; 5FU group - cells treated with 5FU; PBMT groups
- groups treated with 5FU and subsequently exposed to PBMT (diode laser, 660nm, 100mW, 1W/cm2) with 6, 10,
and 20 s irradiation times (5FU-6s, 5FU-10s and 5FU-20s, respectively). DNA fragmentation was analyzed through
tail DNA% detected in comet assays. Activation of oxidative and antioxidative systems was determined through
malonaldehyde (MDA), and superoxide dismutase expression, respectively. DNA repair was evaluated through
yH2AX and p53 expressions.
Results
tail DNA% was significantly higher in the 5FU-10s than in the 5FU and 5FU-6s groups. 5FU-10s also showed high
MDA expression, and lower p53 expression in relation to 5FU-6s and 5FU-20s groups. γH2AX and p53 expressions
in the 5FU group were higher than those detected in all PBMT groups. 5FU-6s showed the highest SOD activity,
suggesting an important action on the antioxidative system when lower doses of laser irradiation were adopted.
Conclusions
PBMT was able to activate the DNA repair and to mitigate the oxidative stress induced by 5FU in normal gingival
fibroblasts, but this effect was dependent on the laser irradiation time.
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Despite advances in the dissemination of studies involving photobiomodulation (PBM), it is still difficult to prove in the
medical scientific community that PBM really works. There are many in vitro and animal studies, but clinical studies are
still lacking, and they are given greater scientific relevance. Among the difficulties encountered in carrying out
randomized clinical trials and, consequently, in systematic reviews and meta-analyses, one of the main ones is that
using the same methods to compare the mechanisms of action of light and drugs does not seem to be adequate. We
evaluated the main differences between clinical studies with photobiomodulation and classic pharmacology studies to
try to list the main differences and difficulties.
Difficulties in clinically researching photobiomodulation
Photobiomodulation studies

Classical Phamacological studies

Difficulty in standardizing the sample

Issues with phototype differences and endogenous
chromophores are unusual

Systemic effects that happen to regardless of the
irradiation site and analysis of the beneficial and side
effects in different tissues

There are already defined methodologies to study the
drugs pharmacodynamics, considering their route of
administration

Measurement of energy input and loss

There are already defined methodologies for studying
drugs pharmacokinetics

Variety of Equipment

Standardized and well-defined formulations, with pure
and stable materials

Apparently, trying to fit clinical studies on photobiomodulation within the same criteria and methods adopted by drug
studies hinders the progress that the area has had over the years, with its effectiveness being proven daily in its
several applications. It is necessary to create individualized protocols considering characteristics of the patient/sample
individual given that in the current literature there is a lack of standardization. Still, the priority should be whether there
is an indication and whether there is a clinical response in certain pathologies, and the doses may be within a
biological window that allow dosimetric individualization according to phototype, weight, age, and other possible
obstacles to the absorption of light. Despite the excellent benefits of PBM, it is still far from being incorporated into
routine medical practices and one of the reasons is the lack of methodologies that take into account all the
particularities that photobiomodulation has and that are totally different from drugs.
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Background:
54-year-old patient presented respiratory infection by covid-19, with viral pneumonia symptoms and chest
tomography confirming the injury of more than 70% of the lung. There is need for admission in ICU with tubing due
to CRP = 11.
Methods:
In D1 of tubing, photobiomodulation was introduced twice a day, with laser Class IV of the Summus brand, model
P4, with wavelength of 650ηm, 810ηm, 915ηm and 980 ηm, pulsing mode, with frequencies ranging from 500 to
10000Hz, total time 04m00s and total dosimetry of 1400J. The power used was 6.0W.
As applications were carried out dividing the lungs into four quadrants, with total treatment time of 16m00s.
Simultaneously, another photobiomodulation technique used was transdermal ILIB with continuous laser, 650 ηm,
total dosimetry of 120J, for 10m00s positioned perpendicular to the carotid artery. The power used was 0.2W.
In both modalities of photobiomodulation, a 30mm diameter probe was used.
Results:
12 hours after the first laser application, the patient had a reduction in the oxygen need of 30%.
The patient evolves with better clinical and laboratory indexes, showing no-need for oxygen after 14 days.
Conclusions:
Laser had an essential role in the patient recovery. It would be important to introduce this technology in the
procedures of patients with COVID in order to reduce the time of hospitalization and greater survival of patients with
COVID. Considering, in Brazil, approximately 80% of patients intubated for treatment of COVID die.
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Abstract:
Many patients who were infected by covid 19 persisted with changes in taste and smell. Photobiomodulation (PBM)
has been used for the treatment of taste alterations, xerostomia and nervous tissue recovery and may be an
alternative for the recovery of patients with post-covid alterations. This work aims to evaluate the benefits of local
and systemic photobiomodulation in the recovery of taste and smell in post covid patients. Twenty patients who, after
the contagion period, remained with changes in taste and smell were selected. The time between infection and
treatment with PBM was variable. Patients were divided into 2 groups: Group 1: Local PBM (laser over the tongue,
nose and nerve pathways, 2-4 J, 660nm and 830nm, 100mW) and Systemic (transdermal laser irradiation over the
radial artery for 30min, 660nm, 100mW), and Group 2: Local PBM only. Up to 10 sessions were held. The gustatory
and olfactory perceptions of the patients were evaluated using a scale from 0 to 10. 80% of the treated patients fully
recovered their taste and smell and 20% only recovered their taste, remaining with a variable change in their sense
of smell. The fastest results occurred in group 1 (local + systemic PBM) with an average of 4 sessions. Also, patients
with a longer time since infection had a slower recovery of taste and smell. PBM proved to be effective in the treatment
of taste and smell alterations in post-covid patients.

PBM2021 Conference

PBMt improves induced Inflammatory Bowel Disease in animal modelsal
trial
Sharon Ben Yehuda BSc1*
1

PhotoPill Medical

*Corresponding author: sharon@photopill-med.com
Keywords: PBM, LLLT, Inflammatory Bowel Disease model, Animal IBD model
Background
Photo biomodulation treatment (PBMt), has demonstrated a therapeutic effect on inflammation and ulceration seen
in several indications that involves mucosal tissue, mainly Oral Mucositis (OM).
Two studies were conducted, to demonstrate the effect of PBMt on Inflammatory Bowel Disease models (acute DSS
Ulcerative Colitis model) in small and large animals.
Methods
Colitis was induced by dextran sodium sulfate (DSS) in mice in a blinded placebo-controlled study. PBMt was applied
to the colon utilizing a small diameter endoscope with a LED-based light source (at 850nm 1J/cm2) and again at
additional doses (1, 0.5, 0.25, and 0.1J/cm2). PBMt was initiated 1 day prior to induction of colitis and again on days
2, 5, 9, 12. Dose was controlled by changing exposure time. Disease activity was scored endoscopically and by
histopathological assessment.
In a pig, Colitis was induced by DSS prior to treatment, followed by 6 treatment sessions to the colon over a period
of 2 weeks using LED based 850nm capsule shaped illumination source mounted on rectal tube. The treatment was
provided to a limited pre-defined section in the affected colon while other parts of the colon were un-treated and kept
as self-control.
Results
In the mice model, statistically significant improvement in disease severity was observed in the treatment groups
compared with the control groups. The wavelength used demonstrated efficacy, and a dose-response curve was
observed. On day 11, colonoscopic scoring in the sham-treated mice increased from 7.9 (+/-1.3) to 12.2 (+/-2.2),
while activity in all treated groups remained stable.
In the pig model, a visible improvement in endoscopic evaluation of the treated area, was observed, in comparison
to the control area.
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Background
The aim of pulpotomy therapy is to maintain a carious primary tooth until its natural exfoliation by removing the
infected coronal portion of the pulp whilst preserving the underlying radicular tissue. Medicaments such as
Formocresol, MTA and Pulpotec have been tried for their ease of usage and reasonable clinical success. Yet,
despite their clinical success rates, these materials have constantly been under the scanner for their dubious safety
profile. Hence, Pediatric dentists worldwide have always looked for newer techniques, safer materials and
ergonomic technologies to treat pulpal infections so as to help children heal faster. Photobiomodulation therapy is
one such innovation which needs to be assessed for its efficacy as a potential pulpotomy medicament.
Methods
Part – 1 – Histological Evaluation on Animal Tissues. A Split-mouth design was followed for selection of teeth in
this experimental study. A sound premolar on one side of the arch was randomly selected for group I intervention
while its counterpart on the contralateral arch was selected for group II. Lottery dip method performed by a neutral
investigator, was used for random selection and allocation of premolars. All the clinical interventions was carried
out by a single calibrated examiner. Once anesthesia was achieved, cavity preparation was done on the selected
teeth and the pulp chamber was exposed using a high-speed no 4 round bur. After removing the coronal pulp,
primary hemostasis was achieved by placing sterile saline-soaked cotton pellets on the radicular pulp stumps. In
the PBM group, complete hemostasis was achieved by exposing root canal orifices to 660nm diode laser of 0.036w
delivered by an optical laser headpiece followed by the placement of non - eugenol inert cement. The same was
replicated in the medicament group as well. After one week, the pulpotomized teeth were extracted and subjected
to histological evaluation. Histological changes seen in the pulp tissues of all the groups were subjected to
statistical analysis using Mann Whitney U test with a P value of <0.05 for pair wise analysis.
Part – 2 – Clinical Case series on Human Interventions. A series of Pulpotomy cases evaluated Radiographically
and Clinically at regular intervals after undergoing PBM therapy.
Results
On histologic observations, least inflammation was seen in the PBM group. On the other hand, moderate to severe
inflammatory cell infiltrates were seen in almost all the samples of the medicament (s) group. On Clinical and
Radiographic evaluation PBM pulpotomy fared significantly better than the medicament based interventions.
Conclusions
PBM therapy appears to be a safe, minimally invasive yet an effective modality for Pulpotomy in Pediatric
Endodontics.
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Background
Low back pain is one of the main causes of reduced quality of life and disability, also considered the leading cause
of disability worldwide, this condition causes a large number of absence in jobs and excessive costs for health
systems. Physical therapy offers different types of treatment for low back pain, aiming to provide pain relief and
restore structural and functional properties. The use of photobiomodulation therapy has shown satisfactory results in
the attenuation of chronic pain in the lumbar region, but more work has to be performed in order to establish a
standard of use. Therefore, the objective of this study is to evaluate the effects of phototherapy with the LEAP
SportsPod® device in the relief of chronic pain in the lumbar region.
Methods
For this, a randomized, placebo-controlled, triple blind trial will be conducted, for which 72 volunteers will be recruited,
randomly assigned to two experimental groups. The volunteers will receive phototherapy with the device that covers
an area of 252 cm2 in the lumbar region. The treatment was carried out twice a week, for three weeks, with a total
of 6 sessions. After treatment with phototherapy, volunteers will be evaluated according to the degree of pain
classification (VAS) and range of motion (ROM) of the lumbar region.
Results
It was observed, a statistically significant (p<0.05) decrease in relation to the intensity of pain, of the active group
when compared to the placebo group.
Conclusions
It is concluded that PBMT showed improvement in chronic low back pain.
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Abstract
Oxaliplatin is capable of inducing acute oxydative stress, mitotoxicity, and inflammation. Photobiomodulation seems
to act point by point against these acute effects. Since the main field of action of oxaliplatin, like that of
photobiomodulation, at the cellular level is the mitochondria, and since Nanolive microscopy has been proven
capable of resolving the spatial and temporal dynamics of mitochondria, we imagined an in vitro experimental study,
on Dorsal Root Ganglion type nerve cells. And since, in my training at the High Energy Centre in Nice, the "curative
dermatitis" protocol on the ATP38 photobiomodulation device is already used for curative purpose in patients with
chronic chemo-induced neuropathy, we selected this protocol for our in vitro experimental study to test its preventive
potential. Our experimental study will answer the following question: Would photobiomodulation be capable of
restitution ad integrum of nerve cells after being aggressed by oxaliplatin (before cumulation of effects)? In other
words: Can photobiomodulation completely or partially reverse the acute harmful effect of oxaliplatin at the cellular
level? To answer this question we will measure and compare the biological effects of three cellular groups: a control
group on which no intervention is performed, a second group exposed to oxaliplatin alone and a third group exposed
to oxaliplatin and peri-oxaliplatin photobiomodulation.

