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The two important days 
in your life are the day 
you were born and the 
day you find out why.

Mark Twain



OBJECTIVE

Science Bridge Application



The primary driver of chronic 
disease is the interaction among 

genes, activities of daily living 
(lifestyle), and the environment

Willett WC. Balancing lifestyle and genomics research for disease prevention. Science, 2002;296:695-97
Thorpe KE, Florence CS, et al. The rising prevalence of treated disease: effects on private health insurance spending. Health Affairs, web exclusive, June 27, 2005
Henry RP. Long-latency deficiency disease: insights from calcium and vitamin D. Am J Clin Nutr 2003;78:912-9

Why doesn’t the old healthcare model work?



HEALTHSPAN
VS. LIFESPAN

What’s the difference?



“Fasting is the greatest 
remedy, the physician within”

Paracelsus



Table of Your Health

Financial
Family/Social  

Spiritual  

Individual/Wellness 





Forecast

LLLT expected to grow from $117.1 million by the end of 2023 to 
$180.8 million in 2033 with a compound growth rate of 4.4%

Cold laser therapy market snapshot. Future Market Insights, Jan 2023



“Let there be 
light”



Integrating Non-Thermal Laser into Practice

“The most versatile 
healthcare tool of 
the 21st century”.

Dr. Rob

http://www.google.com/url?sa=i&rct=j&q=dr+robert+silverman&source=images&cd=&cad=rja&docid=d2BcMP0UxS0SaM&tbnid=uCDIRfiOoAYp7M:&ved=0CAUQjRw&url=http://www.drrobertsilverman.com/&ei=MytmUfnLA4-j4AP9mIGYCA&bvm=bv.45107431,d.dmg&psig=AFQjCNFmGH4HJYunicyKaJvBg-hKWb_aYw&ust=1365736618711051


Laser history

1903 Dr. Niels Ryberg Finsen – awarded 
Nobel Prize in Medicine and Physiology for 
work in treating skin tuberculosis with 
ultraviolet or blue light and smallpox with 
red light

https://www.britannica.com/biography/Niels-Ryberg-Finsen



5 Reasons…

1) Effective – “The speed of light”

2) Research-driven; empirically 
studied. FDA-cleared

3) Practice building

4) Joint health

5) Brain health



Laser Focus

• Laser: Light Amplification by Stimulated Emission of 
Radiation

• A focused beam of light that emits photon energy

• All photons travelling same direction at same 
wavelength = coherent light



What is LLLT

• AKA photobiomodulation

• Low intensity light therapy

• Effect: photochemical, not thermal

• Light triggers biochemical changes within cells

• Can be compared to photosynthesis in plants

• Photons absorbed by cellular photoreceptors 
and triggers chemical changes

HB Cother, RT Chow, MR Hamblin, J Carroll. MOJ Orthop Rheumatol. 2015;2(5):00068. Published online 2015 Jun 9



Laser directed to affected site

Photon Enters Tissue
Alters Cell Permeability

Cellular Photochemical Reaction
Absorbed into Mitochondria → ATP+

Resulting Effects
Rapid Cell Growth → Increased Metabolic Activity

Increased Angiogenesis → Vascular Activity
Suppression of COX-2 Pathway → Decreased Inflammation



Laser Therapy 
5 components integral to beneficial outcome

LASER

1) Active 
ingredient

2) Dosage

3) Delivery 
Mechanism

Specific wavelength (color) -
component responsible for 
influencing biochemical cascades

Intensity (power of light) 
determines response. Too little 
limits response. Too much 
produces adverse effect

Manner light is delivered 
determines proper tissue 
response and depth of 
penetration. Coherent, focused 
light insures deep tissue 
stimulation and absorption

4) Movement   
(advanced)

Turns muscle on and off.
Move handheld.
Built-in – FX635/405

5) Pulsing Deliver shorter pulses of energy



Could Non-Thermal Laser (NTL) be the answer and why?

• Non-invasive
• No downtime
• No pain
• Short treatment time
• Pain-relieving properties
• Decreases swelling
• Improves blood flow
• Enhances energy production
• Optimizes mitochondrial function
• Anti-inflammatory

• Immune boosting properties

• Promotes stem cell production

• Decreases stress hormones

• Neuroprotective

• Down-regulates stress responses 
in brain

• Accelerates wound-healing

• Upregulates collagen production

• Fat loss

• Cellulite reduction

• Skin conditions



Mitochondria Health is Linked to Aging



Can This Technology Vastly Decrease Opioid Use



Chronic Pain & Non-Thermal Laser



How Trauma & Chronic Pain Change The 
Autonomic Nervous System (ANS)

• The ANS essentially impacts all organs and tissues throughout the body, which 
is why we see virtually all these outcomes with trauma and aging.  

• During a traumatic event and/or chronic stress response, massive amounts of 
catecholamines are released, triggering inflammatory responses and immune 
dysfunction.

• This response may trigger multiple responses, usually involving increased 
sympathetic activity and eventual immune system depression.

• We also see a sympathetic wind-up of central circuits in the brain that promotes 
more pain, inflammation, and autonomic dysfunction.

• Sympathetic vs. Parasympathetic…



Can this Technology Have Beneficial Results 
in Treating Neurodegeneration



Can this Technology be seen as Promising for 
Neurodevelopmental and Mental Health Disorders



Non-Thermal Low-Level Laser & Brain Health



Non-Thermal Laser is Promising for 
Neurodevelopmental and Mental Health Disorders



Low-level laser prolong longevity of 
degenerative knee joints

• 70 elderly patients

• Bilateral tricompartmental knee arthritis

• One knee per patient received laser plus therapy

• Other knee received PT and sham light

• Laser group 1 in 70 needed joint replacement

• Sham light 15 in 70 needed joint replacement

Clin Interv Aging, Aug 5, 2015. 10:1255-8



LLLT for thyroid

• All patients who received LLLT – able to reduce levothyroxine dose, 
while 47% were able to discontinue levothyroxine and have normal 
thyroid function during 9-month follow up

• LLLT can:
• Increase Transforming Growth Factor B (TGF-B)

• Increase circulation in the gland

1. Hofling DB, et al. Effects of Low-Level Laser Therapy on the serum TGF-B1 Concentrations in individuals with autoimmune thyroiditis. Photomedicine and laser 
Surgery, 2014;32:8
2. Hofling DB et al. Low-level laser in the treatment of patients with hypothyroidism induced by chronic autoimmune thyroiditis: a randomized, placebo-
controlled clinical trial. Lasers Med Sci, 2013;28:743–753
3. Holding DB et al. Low-level laser therapy in chronic autoimmune thyroiditis: A Pilot Study. Lasers in Surgery and Medicine, 2010;42:589-596
4. Hofling DB. Assessment of the Effects of Low-Level Laser Therapy on the Thyroid Vascularization of Patients with Autoimmune Hypothyroidism by Color Doppler 
Ultrasound. ISRN Endocrinology, 2012



PBM in human muscle tissue: an advantage in 
sports performance

Results:

• Laser therapy applied before or after sports activity had profound 
impact on performance

• Results were as if athletes had taken performance enhancing drugs 
and they questioned if they should even be allowed in international 
competition as they seemed to provide an “unfair advantage”

Ferraresi C, Huang YY, Hamblin MR. Photobiomodulation in human muscle tissue: an advantage in sports performance?. J Biophotonics. 2016;9(11-12):1273-1299



Effect of LLLT on serum vit. D and mg. levels in 
patients with diabetic peripheral neuropathy

Result:

Significant increase in vitamin D and magnesium levels after LLLT

Anju M, Chacko L, Chettupalli Y, et al. Effect of Low Level Laser Therapy on serum vitamin D and magnesium levels in patients with diabetic peripheral neuropathy - A 
pilot study. Diabetes Metab Syndr. 2019 Mar-Apr;13(2):1087-1091



Conditions that have 
been shown to be 
successfully treated 
using 
photobiomodulation 
therapy

Ann L, Brian B, Wayne M, Hosen K. A Potential Role for Photobiomodulation Therapy in Disease 
Treatment and Prevention in the Era of COVID-19. Aging and disease. 2020, 11(6): 1352-1362



Efficacy of red LLLT for postoperative pain 
management

Conclusion:

• Red LLLT – FDA-cleared for treatment of postoperative pain relief, 
based on safety and effectiveness across various surgical types

• In addition to postoperative pain reduction, clinical research 
demonstrated – red LLLT may promote healing and reduce 
consumption of analgesic drugs

Sammons T, Shanks S. Efficacy of red low-level laser for postoperative pain management: A review of literature. J Perioper Pract. 2022 Nov 
17:17504589221124757



Laser pain relief

Conclusion:

• 632.5 nm laser may inhibit emergence of chemotactic factors in early 
stages of inflammation

• Also, inhibiting COX-2/COX-1

• Cox inhibitors and laser both inhibit expression of COX enzyme and 
PGE2 release

• Red light application decreased ROS level and cPLA2

WB Lim, SG Lee, I Kim, et al. The anti-inflammatory mechanism of 635 nm light-emitting-diode irradiation compared with existing COX inhibitors. Lasers Surg 
Med, Aug 2007;39(7):614-21



Laser wound healing

• Low doses of red light – affect the expression of 111 genes related to 
microcirculation, antioxidation and DNA repair, leading to 
acceleration of the proliferation of fibroblast and endothelial cells in 
wound healing

Sammons T, Shanks S. Efficacy of red low-level laser for postoperative pain management: A review of literature. J Perioper Pract. 2022 Nov 
17:17504589221124757



Laser healing

• Red 635 nm laser exhibited ability to reduce oxidative stress that occurs 
during the inflammation phase in the muscle repair process by down 
regulating the expression of TGF-β1

• Fibrotic area of 635 nm LLLT group – significantly smaller that of control 
group 14, 21, and 28 days after injury

L Luo, ZW Sun, L Zhand, et al. Effects of low-level laser therapy on ROS homeostasis and expression of IGF-1 and TGF-β1 in skeletal muscle during the repair 
process. Lasers Med Sci (2013) 28:725–734



Laser/healing

• Red laser – significantly raised IL-10 doses

• As IL-10 increases:
• Inhibits release of IL-6, IL-8, IL-1β, TNF

• Regulates switch of M1 to M2 phenotype in injured muscle

Sammons T, Shanks S. Efficacy of red low-level laser for postoperative pain management: A review of literature. J Perioper Pract. 2022 Nov 
17:17504589221124757



Laser/blood vessels

• Red laser radiation at wavelength of 630 nm can cause statistically 
significant increase of about 30% in VEGF gene expression in vascular 
endothelial cells compared with that of control cells

Medical Research Journal, 9 Nov 2014;2(2):61–65 

doi: https://doi.org/10.1371/journal.pone.0218494.g010

https://doi.org/10.1371/journal.pone.0218494.g010


LLLT regulates the remodeling of ECM

The Functions and Mechanisms of Low-Level Laser Therapy in Tendon Repair (Review). Front Physiol, 15 Feb 2022; 13



LLLT downregulates diverse inflammatory cytokines

The Functions and Mechanisms of Low-Level Laser Therapy in Tendon Repair (Review). Front Physiol, 15 Feb 2022; 13



Electron 
Transport Chain

When photons of visible light energy 
strike certain atoms, that energy may 
push an electron from that atom to a 
higher energy level where it can be 
picked up by an electron acceptor in 
an electron transport chain. 

Electron transport chain uses high-
energy electrons to convert ADP 
into ATP. High-energy electrons 
from NADH and FADH2 are passed 
along electron transport chain 
from one carrier protein to the 
next.



What produces the ATP in the mitochondria?



Laser energy
fuels 
mitochondria 



What time is best?

Low-level laser therapy – reported to increase mitochondrial function 
and ATP levels more effectively in the mornings, compared to 
afternoons or at night

A Valverde, C Hamilton, C Moro, et al. Lights at night: does photobiomodulation improve sleep?. Neural Regeneration Research, March 2023;18(3):474-77



What diseases are affected by the 
mitochondria? 



Low-level laser therapy in Russia: history, 
science, and practice

Key takeaway:

If you combine laser and LED together, you get diminished results

Moskvin SV. Low-Level Laser Therapy in Russia: History, Science and Practice. J Lasers Med Sci. 2017 Spring;8(2):56-65



Key theme

• Electro-magnetic transfer

Factoid 

8.2 billion photons per sec per diode



Electro-magnetic transfer

Wavelength Energy

405 nm 57% more than red

635 nm 27% more than 800 nm

800 nm Baseline

98%

Lower wavelength = higher energy



Answer: 
Photon Energy



“To do good work, one must 
first have good tools”

-Confucius



Gvl
By Erchonia®

THE FIRST & ONLY GREEN & 

VIOLET LASER

FDA CLEARED SEPTEMBER 2022: 
CHRONIC NECK AND SHOULDER PAIN

Special Thanks to: Dr. Kirk Gair, Dr. Robert Silverman, Dr. Albert Comey

The most energetic laser in the world



Erchonia GVL
The MOST Energetic FDA Cleared Laser

PHOTOCHEMISTRY IS THE DEPENDENT ON THE PHOTON ENERGY (ELECTRON VOLT).. NOT POWER
Key Concept: A minimum Photon Energy of 1.7 eV is required to cause electrons to jump to higher orbits.        

You can NOT make up for a lower eV by increasing the wattage (power) to trigger the same reactions.  



PHOTON ENERGY IS ABSORBED BY 
THE MITOCHONDRIA

Mitochondria responsible for 90% of the ATP our 
body needs to function and has pivotal role in cell 
life and cell death

Mitochondria dysfunction common in:
• Long COVID •  Neurodegeneration 
• Fatigue •  Auto-immunity
• Aging 

GVL
By Erchonia®



Free floating mitochondria in 
bloodstream will absorb photon 
energy and disperse throughout body 
– allows photon energy to affect sites 
away from application site

Systemic or global effect

GVL
By Erchonia®



Different wavelengths of laser light can 
trigger biophotonic emissions from 
cells

Will travel through the microtubules 
and myelin sheaths like a fiber optic 
laser network 

GVL
By Erchonia®





Treating the 
electron transport 
chain with 

Erchonia laser 





Key themes

• Complex I – considered “rate limiting reaction”

• Dysfunction – will affect all downstream complexes

• Complex I & II require violet wavelength as it supplies sufficient 
photonic energy to trigger needed electron jumps

• Complex III required to allow ETC to move into complex IV – green 
light is required

• Complex IV – only impacted by red wavelengths



Electromagnetic spectrum and its physiological 
effects on various microorganisms

Can biowarfare agents be defeated with light?. Virulence. 2013;4(8):796-825



FDA Clinical Trial
Neck & shoulder PAIN

GVL
By Erchonia®





98% of subjects recorded they were 

Satisfied with treatment outcomes

100% of subjects recorded pain 

reduction at 24 hours post treatment 

GVL
By Erchonia®



Case studies

Follow-up GVL – 6 months

GVL
By Erchonia®



Erchonia® GVL LASER
INDICATIONS FOR USE



Vicious circle of 
mitochondria 
dysfunction 



• Mitochondria contain own DNA 
(mtDNA) 

• Replication of damaged mtDNA can 
lead to stalling and introduction of 
mutations or genetic loss 

• Dysfunctional mitochondria survive 
longer than healthy mitochondria



Neurodegenerative diseases



Neurodegenerative diseases

Violet impacts complex I – impacts tau and alpha-synuclein 

Violet impacts complex II – impacts mHTT

Green impacts complex III – impacts mSOD1

Red impacts complex IV – impacts beta-amyloid plaques



Osteoarthritis

Recent ex vivo studies have reported 

mitochondrial dysfunction in human 

OA chondrocytes, and analyses of 

mitochondrial electron transport 

chain activity in these cells show 

decreased activity of Complexes I, II 

and III compared to normal 

chondrocytes.



1 common example that can inhibit 
the electron transport chain (etc) 

and impair mitochondrial function... 
•Common pain relievers like 

•NSAIDs, aspirin, indomethacin, 
diclofenac, piroxicam and ibuprofen



Major objective of present 
study – investigate whether in 
vitro the NSAIDs, aspirin, 
indomethacin, diclofenac, 
piroxicam and ibuprofen, which 
feature different chemical 
structures, able to inhibit 
mitochondrial complex I

Common pain 
relievers/complex I



Results: acetaminophen 
administration inhibited 
activities of complexes I and IV 
in cerebral cortex



In frontal cortex of Group A, 
lower level of ETC complexes 
observed in subset of autism 
cases:

• 60% (3/5) for complexes I, II,
and IV

• 40% (2/5) for complexes III 
and IV

Children Autism



Summary: strongest support 
for a role for complex I and/or 
IV deficits – pathophysiology of 
PD and AD



Ischemia/reperfusion injury, 
Parkinson’s, Alzheimer’s, 
neurodegenerative diseases, other 
age-related degenerative changes

Two mitochondrial electron-
transfer complexes are major 
sources of ROS: complex I and
complex III. Oxidative damage to 
either of these expected to inhibit 
electron transport



Aging

Skeletal muscle:

• Statistically significant decline in activities of 
complexes I, II and IV of mitochondria isolated 
from the vastus lateralis muscle of 29 
orthopaedic patients aged 20-90 years

Brain:

• Age-related effects on electron transport in 
brain tissue restricted primarily to complex I. 
Bowling et al. (1993) of crude mitochondrial 
preparations from the fronto-parietal cortex of 
rhesus monkeys showed statistically significant 
decline in complex I activity relative to that of 
citrate synthase and in complex IV, to lesser 
degree. Complex II–III activity not affected with 
age



Western blot analyses revealed 
significantly fewer complex I and 
IV components in adipose tissues 
from obese compared with 
nonobese women. 

Results suggest differences at level 
of respiratory chain complexes 
might be responsible for 
deterioration of respiratory 
capacity in obese individuals

Obesity 



Lowered ATP 
levels lead to 
hypersensitivity 
and chronic 
widespread pain



University of Illinois at Chicago

635nm
Mitochondrial Activity 
Proliferative activity 
Production of IL-10

405nm
Reduction of Apoptotic cells on fibrous tissues
Improved breakdown of scar tissue due to high eV

532nm
Reduction of TGF-B
Biggest stimulation of stem cells



Green
Wavelength



Bone tissue healing

• Merigo et al – 532nm green laser 
has positive effect on osteogenic 
differentiation of murine bone 
marrow stromal cells (BMSC)22

• Production of BMSC facilitates 
bone repair. BMSCs also facilitate 
nerve regeneration23

https://www.sciencedirect.com/topics/medicine-and-dentistry/bone-tissue


• Kassak et al – exposure of 
532nm low power green laser 
led to significant increase in 
mitochondrial transmembrane 
potential of 13%

• Changes in mitochondrial 
transmembrane potential 
integral to cell life and in 
normal cell function is essential 
for ATP synthesis.



420 nm and 540 nm 
wavelengths more effective in 
stimulating osteoblast 
differentiation compared to 
660 nm and 810 nm



• Lubart et al examined effects of red 
(632 nm), green (540 nm) and infrared 
(904 nm) light sources on peripheral 
nervous system18

• No significant difference found for the 
action potential of the nerve with 
infrared and control group

• Only red and green wavelengths had  
effect on the compound action 
potential (CAP) of the nerve

• Green light much more effective than 
red 



Injured nerves

The continuation of this work 
with different wavelengths 
showed green 540 nm more 
effective than 632 nm



Green light/fibromyalgia

Fibromyalgia patients exposed to green light had significant 
improvements in their pain, sleep, and quality of life

L Martin, F Porreca, EI Mata, et al. Green Light Exposure Improves Pain and Quality of Life in Fibromyalgia Patients: A Preliminary One-Way Crossover Clinical 
Trial. Pain Medicine, January 2021;22(1):118–130



Serrage et al. – irradiation with 
400nm violet laser increased 
maximal respiratory rates 53% 
in Myotubes29, which are 
skeletal muscle fibers formed by 
fusion of myoblasts during 
developmental stage



Why violet light 

• Violet – enhances physiological outcomes because it has 
more energy per photon (not power as in MW watts)

• Works in shorter period of time

• More anti-viral, bacterial, fungus

• Has greater response to immune function



Characterizing the antimicrobial properties of 
405 nm light

Conclusion:

Violet visible light shown to elicit  strong anti-microbicidal effects 
toward many pathogens

Shehatou C, Logunov SL, Dunman PM, et al. Characterizing the Antimicrobial Properties of 405 nm Light and the Corning® Light-Diffusing Fiber Delivery 
System. Lasers Surg Med. 2019;51(10):887-896



Antibacterial/fungal effect of 405 nm

• Irradiation with 405 nm laser has significant bactericidal/fungicidal 
effect:

• P. gingivalis – 60% inhibition

• P. intermedia – 80% 

• C. albicans – 90% 

• 405 nm irradiation – strategy for prevention/treatment of endodontic 
infections 

5 mins.

10 mins.

Takahiro I, Seiko T, Yusuke T, et al. Int J of Photoenergy 2014



405 Nm light for inactivation of 
pathogens and its potential role 
for environmental disinfection 
and infection control 

Conclusion: 

• Violet light, particularly 405 Nm light –
significant antimicrobial properties against 
wide range of bacterial and fungal pathogens 

• Trial results – 405 NM light system can 
provide continuous disinfection of air and 
exposed surfaces in occupied areas of 
hospital – substantially enhancing cleaning 
and infection control procedures 

M Maclean, K McKenzie, JG Anderson, et al. J Hosp Infect, Sept 2014;88(1):1-11



405 Nm in increasing level of nitric oxide (NO) 
and its effect on viruses
• Stimulates complex 1 of mitochondrial respiratory chain

• Strong anti-bacterial effects by destroying micro-organisms in blood

• Release NO from NO-Hb of micro-circulation

• Can be used as photodynamic therapy (for bacterial, viral, parasitic 
organisms)

Razzaghi MD, Kamani E. (2020) Role Low-Power Blue Laser With a Wavelength of 405 Nm in Increasing the Level of Nitric Oxide in Increasing the Resistance of Cells to 
the Virus (COVID-19) and its Effect on Virus (COVID-19) Mortality in Vitro. OSP J Case Rep 2. JCR-2-118





Rebalance
the nervous system



As simple as 1, 2, 3

• Point and shoot – static positioning of the patient and laser

• passive – doctor moves patient and moves laser

• Active – patient moves limb and doctor moves laser

Bonus

Laser cerebellum for brain up-regulation (laser “locomotor lock-in”)



Laser “Locomotor Lock-In”

• Resets NMS in 3D motion

• 4, 9, 33, 60

• Facilitated bodies global 
integration

• 5 sec. eyes open, 5 sec. eyes 
closed

• Cross-crawl: right arm – left leg, 
left arm – right leg

• Aim posterior midline-spine

• Repeat pointing at brain

1) Violet 405 Nm – directly over 
spinal cord

2) Red 635 Nm – over adjacent 
nerve roots

3) Both lights - cerebellum



Proprioception 
after treatment



3 Phases of Care

PHASE 1

Acute Phase 
(first 3-5 days)

Protective Phase

PHASE 2

Sub-Acute Phase 
(day 4-8 weeks)

Repair & 
Remodeling Phase

PHASE 3

Wellness/
On-going 

Care

CHRONIC PHASE

Beyond 3 months
On-going Repair & Remodeling

Scar-tissue
Adhesions

Fibrosis

INJURY



• Specific nutrients and oxygen required to sustain heavily used 
muscle

• Overuse soft tissue injuries result when supply of nutrients are 
unable to match demands of muscle/tendon region

• Healthy nutrient supply through diet and supplementation 
assists body with natural function and repair processes

Dr. Rob’s Nutritional Take



3 Phases of Care



Each individual has a different 
tolerance threshold and need for 

variability



EVRL

GVL



Elite 8. My most-used frequencies

Nerve 4,9,33,60

Muscle 9,16,42,53

Acute injury 4,8,25,42

Chronic scar tissue 8,25,42,279

Brain injury 1,1,1,1

Vagus nerve 10,10,10,10

Gout 6,9,17,40

Infection 5,20,48,625

Brain Neurodegeneration 1,10,(20),40,60



Common muscular-skeletal settings – add to presets

• Ligament: 5-9-125-2720

• Cartilage: 20-45-304-887

• Bursitis: 9-16-142-656

• Edema: 21-33-43-48

• Inflammation: 9-16-42-2720

• Tendonitis: 1-21-25-45

• Neurogenic inflammation: 9-16-33-36

• Wounds: 3-16-24-111

• Peripheral nerve: 2-2-2-2

• Autism: 1-10-5-20



Scar

• EVRL: 8,25,42,279

• Simultaneously with: 
• Myofascial release – directional

• Instrument-assisted soft-tissue 
mobilization

• Percussor 



Base Station
Desk top unit – 3 handheld independent laser devices - (1) EVRL and (2) XLR8 lasers, wireless charging 

station and ability to program all lasers individually using easy-to-use touchscreen GUI’s

Configuration: 

• 2-Handheld Devices with Dual 640nm/7.5mW Output Laser Diodes

• 1-Handheld Device with One 640nm/7.5mW Laser Diode and One 
405nm/<5mW Laser Diode

• Wavelength: 635nm/405nm

• Modulation: Constant Wave (CW) & Variable Hz

• Up to 100 Programmable Memory Channels

• Handheld Device Power Source: 3.7 VDC Rechargeable Lithium-ion 
Polymer Battery

• Weight: Base Unit with Handheld Laser Devices 2.35 lbs. (1.07kgs.)

• Handheld Lasers less 1lbs. (.30 kgs.) Each

• Laser Class: 2 Device Class II (USA); 2a (EU)



EVRL



Effects of a single treatment with two nonthermal 
laser wavelengths on chronic neck and shoulder pain

• 635 nm + 405 nm synergy

• Patients had pain over 30 days

• 1 treatment for 13 minutes

• VAS – 3 min, 24 & 48 hours later

• Predefined 30% decrease for 65% of subjects

Results:

• 75% achieved ≥30% decrease in VAS pain

• Score remained at 24 and 48 hours

RG Silverman, A Comey, T Sammons. Medical Devices: Evidence and Research. 30 August 2019;12:319-25



Effects of a single treatment with two nonthermal laser 
wavelengths on chronic neck and shoulder pain (cont’d)

Secondary efficacy:

• Change in ROM

• Patient satisfaction improved

Conclusion: Overall, treatment with the red and violet laser out-
performed the FDA-approved red laser with respect to change in pain 
scores and increased shoulder ROM

RG Silverman, A Comey, T Sammons. Medical Devices: Evidence and Research. 30 August 2019;12:319-25



To be a Laser Jedi Master, and impact 

Complex 1, 2, 3, and 4 of the Electron 

Transport Chain to support mitochondrial 

health, you will need 3 true, collimated 

LASER wavelengths:

Violet for Complex 1 and 2, 

Green for Complex 3

Red for Complex 4.

Key Concept



My ideal base station

Options:

1) GVL, EVRL, XLR8

2) EVRL, EVRL, GVL

3) GVL, GVL, EVRL



Laser rental 

Telemedicine and home care on the rise. Laser rental program should 
be an integral part of every practice



Rental

Fixing the ETC

• GVL is used in office to upregulate 
initial ETC complex's (1-3)

• Then the doctor rents out the XLR8 
(more affordable device) so the 
patient can upregulate complex 4 
at home



Remote treatment of PD with PBM

Remote application of PBM shown to be effective treatment for a 
number of clinical signs of PD, with some being maintained for 45 
weeks, despite lockdown restrictions

Liebert A, Bicknell B, Laakso EL, et al. Remote Photobiomodulation Treatment for the Clinical Signs of Parkinson's Disease: A Case Series Conducted During 
COVID-19. Photobiomodul Photomed Laser Surg. 2022 Feb;40(2):112-122



“In principle, one photon can activate 
one enzyme molecule, which in turn 

can process many thousands of 
substrate molecules. If the effect of 

one photon can be amplified 
biologically, then one does not need a 

lot of photons to produce an effect.

One just needs to find the proper 
wavelength of light to stimulate the 

proper enzyme, which in turn will 
stimulate the beneficial therapeutic 

effect.” 

Kenneth C. Smith, Stanford University School of Medicine



Dr. Rob’s 
Mastermind 
Laser Group
on FB

Join



FX635/405 – Frequency settings
How to take your patients through acute, sub-acute healing into wellness and performance:

PROTOCOL Left Hz Centre Hz Centre Hz Right Hz TIME

1st phase - Acute, for the first 5 days

Acute1 4, 8 4, 8 8, 25 25, 42 10

Acute2 4, 9 4, 9 9, 33 33, 60 10

Acute3 9, 16 9, 16 16, 42 42, 53 10

2nd phase- sub-acute (repair/remodeling), day 5 through week 8

Sub-Acute1 8, 25 8, 25 25, 42 42, 48 10

Sub-Acute2 12, 30 12, 30 30, 45 45, 64 10

Sub-Acute3 16, 35 16, 35 35, 48 48, 90 10

3rd phase is wellness and performance

Well/Perf1 10, 10 10, 10 10, 10 10, 10 10

Well/Perf2 1, 4 1, 4 4, 9 9, 32 10

Well/Perf3 6, 16 6, 16 16, 26 26, 42 10

Additional Settings

Chronic 4, 10 4, 10 40, 400 400, 400 10

Nerve Root 4, 9 33, 60 4, 9 33, 60 5

Brain 1, 1 20, 40 1, 10 1, 1 10

Gut 4, 4 4, 4 4, 26 9, 26 10





Brain facts – don’t use hot laser!

• 2% of human body mass

• 25% of body’s total glucose utilization

• 20% of O2 consumption

• Most cerebral processes are sensitive to temperature fluctuations

• Temperature fluctuations intrinsically modulate behavioral changes 
and reflexively generate autonomic responses

• Hypothermia shown to protect against excitotoxicity 

Wang H, Wang B, Normoyle KP, et al. Brain temperature and its fundamental properties: a review for clinical neuroscientists. Front Neurosci. 2014 Oct 8;8:307



Overall effects of 
PBM on genes and 
proteins playing 
different roles in 
neurodegeneration

M Bathini, CR Raghushaker, KK Mahato. The 
Molecular Mechanisms of Action of 
Photobiomodulation Against 
Neurodegenerative Diseases: A Systematic 
Review. Cell Mol Neurobiol (2020)



Effects of LLLT in autism 
spectrum disorder 

Conclusion: 

Study found LLT could be effective tool for 
reducing irritability and other symptoms and 
behaviors associated with autistic spectrum 
disorder in children/adolescence, with positive 
changes maintained an augmented over time 

Leisman G, Machado C, Machado Y, Chinchilla-Acosta M. Adv Exp Med Biol, 2018;1116:111-130



MRI – fMRI

Autistic 

Children

Functional magnetic 

resonance 

imaging or fMRI

measures brain activity 

by detecting changes 

associated with blood 

flow.

This technique relies on 

the fact that cerebral 

blood flow and 

neuronal activation are 

coupled. When an 

area of the brain is in 

use, blood flow to that 

region also increases.

https://en.wikipedia.org/wiki/Blood_flow
https://en.wikipedia.org/wiki/Blood_flow


Follow up assessment of autistic children 6 
months after LLLT 
• 40 patients 

• 21 active, 19 placebo 

• 5-minute treatment to base of skull and temporal area, 2 x 4 weeks 

• Aberrant Behavior Checklist (ABC) – irritability subscale score: 
• Test vs. placebo – 15.17 in favor of test

• Improvement in symptoms continued 6 months after assessment 

C Machado, Y Machado, M Chincilla, Y Machado. The Internet Journal of Neurology, 2019;21(1)

Conclusion:

Study suggests LLLT progressively rearranges neural networks related to 
complex systems in autism 



Follow-up assessment of autistic children 12 
months after finishing LLLT 
Results: 

• 12-month follow-up after completion of LLLT

• Improvement in symptoms continued in patients in test group 

C Machado, Y Machado, M Chincilla, Y Machado. The Internet Journal of Neurology, 2019;21(2)

Conclusion:

Reaffirmed that clinical improvement maybe patho-physiologically 
explained because LLLT progressively rearranges anatomical functional 
and effective connectivity, modifying those neural networks related to 
complex systems found in autism  



Transcranial LLLT for cognitive function in the 
elderly
Results: Only older adults who received real PBM exhibited significant 
improvements in their action selection, inhibition ability, and mental 
flexibility after vs. mental flexibility after vs. before PBM

Conclusion: PBM may enhance frontal brain functions of older adults in 
safe and cost-effective manner

Torre, Jack. (2017). Treating cognitive impairment with transcranial low-level laser therapy. Journal of Photochemistry and Photobiology B: 
Biology. 168. 10.1016/j.jphotobiol.2017.02.008. 



Schematic diagram showing the direct stimulation 
mechanism of photobiomodulation

The effect of photobiomodulation on the brain during wakefulness and sleep. Front Neurosci, 28 July 2022



Schematic diagram 
showing the indirect 
stimulation mechanism 
of photobiomodulation

The effect of photobiomodulation on the brain during 
wakefulness and sleep. Front Neurosci, 28 July 2022



The effect of photobiostimulation on the 
brain during wakefulness and sleep
• Wakefulness: studies show PBM improves:

• Neuronal function
• Survival in the brain after stimulating mitochondrial activity in neurons
• Improvement in clinical signs from Alzheimer’s to Parkinson’s, and depression 

to TBI

• During sleep: studies show improvements in:
• Flow of cerebrospinal fluid
• Clearance of waste from the brain
• Does so by increasing activity of the glymphatic system
• Conjecture: increase permeability of aquaporin-4 water channels on the 

astrocytes

C Moro, A Valverde, M Dole, et al. The effect of photobiomodulation on the brain during wakefulness and sleep. Front Neurosci, 28 July 2022



Lights at night: PBM to improve sleep

Conclusion:

• Poor quality sleep can severely affect normal day-to-day functioning

• Long-term sleep issues can lead to CV or neurodegenerative disease

• LLLT improves brain function during sleep - stimulates removal of toxic 
waste products in venous system

• Nocturnal LLLT – by stimulating function of glymphatic system of the brain 
at night, will form effective non-pharmacological treatment that helps 
improve overall quality of sleep, hence well-being and long-term health of 
many individuals

• 635 wavelength shown to promote release of melatonin

A Valverde, C Hamilton, C Moro, et al. Lights at night: does photobiomodulation improve sleep?. Neural Regeneration Research, March 2023;18(3):474-77



Violet light/ 
circadian 
rhythm

• Violet light strongest
synchronizing agent for 
circadian rhythm

• Violet light suppresses 
melatonin during the 
day

Wahl S, Engelhardt M, Schaupp P, et al. The inner clock-
Blue light sets the human rhythm. J Biophotonics. 2019 
Dec;12(12):e201900102



Red light/brain

• Improve clearance of fluid and toxic substances from both periphery 
and brain

• Periphery – relaxes lymphatic vessels, together with increase in 
permeability of lymphatic endothelium 

• In brain:
• Shown to reduce beta-amyloid during sleep

• Also reduces β-amyloid deposition in interstitial space

A Valverde, C Hamilton, C Moro, et al. Lights at night: does photobiomodulation improve sleep?. Neural Regeneration Research, March 2023;18(3):474-77



Microglia 

• M1 – microglia release inflammatory mediators and induce 
inflammation and neurotoxicity

• M2 – microglia release anti-inflammatory mediators and induce anti-
inflammatory and neuroplasticity

Microglia Polarization From M1 to M2 in Neurodegenerative Diseases. Front. Aging Neurosci., 16 February 2022;14. Sec. Neuroinflammation and 
Neuropathy



Macrophages 

• PBM modulates ratio of M1 & M2 macrophage phenotypes, reducing 
proinflammatory cytokines and chemokines, increasing anti-
inflammatory cytokines, thus balance inflammation process

A Liebert, B Bicknell, W Markman, H Kiat. A Potential Role for Photobiomodulation Therapy in Disease Treatment and Prevention in the Era of COVID-19. Aging 
and disease, 2020/12/01;1352(11)



Remote photobiomodulation treatment for 
the clinical signs of Parkinson’s Disease (PD)
Results: 

Clinical signs of PD shown to be improved by remote PBM treatment 
includes:

• Mobility

• Cognition

• Dynamic balance

• Spiral test

• Sense of smell

Liebert A, Bicknell B, Laakso EL, et al. Remote Photobiomodulation Treatment for the Clinical Signs of Parkinson's Disease: A Case Series Conducted During COVID-19. 
Photobiomodul Photomed Laser Surg. 2022 Feb;40(2):112-122



LLLT/Parkinson’s disease

Results:

• Statistical significant reduction in VAS for gait and cognitive function were 
observed

• Gait – 30% improvement

• Cognitive – 38% improvement

• Difficulty with speech lowered by study end

Conclusion:

Data suggest laser therapy may serve as non-invasive instrument for 
symptom reduction of PD

Erchonia Medical. The Application of Low-Level Laser Therapy for the Symptomatic Care of Late Stage Parkinson’s Disease: A Non-Controlled, Non-Randomized Study. 
Lasers Surg Med , 22 Sept 2022;185



Alzheimer’s disease

• LLLT can directly disassemble amyloid-beta in vitro and in vivo

• Activates mitochondrial cytochrome-c to produce ATP in the neurons

• A promising strategy combined LLLT with nanopacked Q10 proposed 
to apply for treating AD

Tian Z, Wang P, Huang K, et al. Photobiomodulation for Alzheimer's disease: photoelectric coupling effect on attenuating Aβ neurotoxicity. Lasers Med Sci. 2023 
Jan 12;38(1):39



40 Hz transcranial 
alternating current 
stimulation

• Exogenously-induced 40 Hz 
gamma oscillations – reduced 
amyloid-β and p-TAU deposition 
presumably via microglia 
activation

Dhaynaut M, Sprugnoli G, Cappon D, et al. Impact of 40 Hz Transcranial Alternating Current Stimulation on Cerebral Tau Burden in Patients with Alzheimer's 
Disease: A Case Series. J Alzheimers Dis. 2022;85(4):1667-1676



Effects of 40-Hz light and sound GENUS on the AD brain

Induction of specific brain oscillations may restore neural circuits and be used for the treatment of Alzheimer's disease. J of Int Med, 22 June 2021;290(5):993-1009



Photobiomodulation (PBM) in Alzheimer’s 
disease

Results:

Studies showed PBM able to reduce inflammatory response, oxidative 
stress and apoptotic effects generated by amyloid beta and restore 
mitochondrial function/cognitive behavior

Conclusion:

Results indicate PBM maybe be useful tool for treating AD

Cardoso FDS, Lopes Martins RÁB, Gomes da Silva S. Therapeutic Potential of Photobiomodulation In Alzheimer's Disease: A Systematic Review. J Lasers Med 
Sci. 2020 Fall;11(Suppl 1):S16-S22



PBM/exercise/Alzheimer’s disease

Findings:

The experimental group which received active LLLT in addition to 
moderate-intensity aerobic exercise showed more significant results 
compared to control group which received placebo LLLT and moderate-
intensity aerobic exercise 

Nagy EN, Ali AY, Behiry ME, et al. Impact of Combined Photo-Biomodulation and Aerobic Exercise on Cognitive Function and Quality-of-Life in Elderly Alzheimer 
Patients with Anemia: A Randomized Clinical Trial. Int J Gen Med. 2021;14:141-152



LLLT ameliorates disease progression in a 
mouse model of Alzheimer’s disease (AD)

Conclusion: Results suggest use of LLLT as a therapeutic 
application in progressive stages of AD

J Mol Neurosci 2015 Feb; 55(2):430-6



LLLT for beta amyloid toxicity

Conclusion:

By alleviating a broad spectrum of AB-induced pathology that includes 
mitochondrial dysfunction, oxidative stress neuroinflammation, 
neuronal apoptosis, and tau pathology, LLLT represents a new 
promising therapeutic strategy for AD



Photobiomodulation therapy and Alzheimer’s

Findings:

Gf (gut flora)-targeted PBM regulates diversity of intestinal flora, which 
may improve damage caused by AD. Gf-targeted PBM has potential to 
be noninvasive microflora regulation method for AD patients

Qianqian C, Jinpeng W, Xiaoxi D, et al. Gut flora-targeted photobiomodulation therapy improves senile dementia in an Aß-induced Alzheimer’s disease animal model,
J of Photochemistry and Photobiology B: Biology, 2021;216:112152



Brain waves 
charts 

description

W Srimaharaj, R Chaisricharoen, S Chaising, P 
Sittiprapaporn (2018). Classification of human brain 
attention focused on meditation, effected by L-theanine 
acid in Oolong tea. Conference: 2018 International 
Conference on Digital Arts, Media and Technology 
(ICDAMT)



Alzheimer’s disease

• Genetics – ApoE4

• Hormonal status

• Gut status

• Inflammatory status

• Oral microbiome

• Sinusitis

• Molds air pollution

Mark Hyman podcast. 15 Dec 2021, Ep. 401



4 stages of Alzheimer’s disease

Stages to treat for best outcomes:

• Asymptomatic – abnormal spinal fluid, abnormal pet scan

• Subjective cognitive impairment – lasts for 10 years

• Mild cognitive impairment – should be called relatively advanced 
Alzheimer’s disease (late-stage of the problem)

• Alzheimer’s disease

Mark Hyman podcast. 15 Dec 2021, Ep. 401



Alzheimer’s disease factoids

• Amyloid – anti-microbial agent made in response to inflammation

• Cognitive decline with Alzheimer’s causes grey matter volume to 
shrink 4.5 x annually

• Normal aging people lose 1.7 x grey matter volume

• You need to be keto-adapted and metabolically flexible

Mark Hyman podcast. 15 Dec 2021, Ep. 401



ApoE

• ApoE gene on chromosome 19

• Encodes instructions for making protein that helps transport 
cholesterol and other types of fat in bloodstream

• 3 main focus:
• ApoE2 – relatively rare. If inherited – protective of developing Alzheimer’s

• ApoE3 – most common allele, no real effect

• ApoE4 – increases risk of Alzheimer’s

Erin B. Study reveals how APOE4 gene may increase risk for dementia. NIH Research Matters, 16 March 2021



APOe is associated with 
disease progression in 
various conditions

Role of apolipoprotein E in neurodegenerative diseases. Neuropsychiatric disease 
and treatment, July 2015;11:1723-37



ApoE4/BBB/TBI

Findings:

• ApoE3, ApoE4 have similar acute BBB responses to TBI 

• ApoE3 displays faster spontaneous BBB repair than ApoE4

• Highlights ApoE4 allele as risk factor for poor outcomes after TBI 

BS Main, S Villapol, SS Sloley, et al. Apolipoprotein E4 impairs spontaneous blood brain barrier repair following traumatic brain injury. Mol Neurodegeneration, 
4 Apr 2018;13:17



What’s the problem? Alzheimer’s disease

• 45 million Americans will die from Alzheimer’s disease without 
protection

• Greatest “failure” of biomedical research

• Core of Alzheimer’s – fundamentally a “network insufficiency”

• Perfect disease for functional medicine practitioner

• Systems biology disorder

• Prevent and reverse decline

• Whole body problem

Mark Hyman podcast. 15 Dec 2021, Ep. 401



What’s the problem? Alzheimer’s disease (cont’d)

Causes:

• Insulin resistance

• Inflammation

• Lack of trophic factors – things that help the brain work

• Toxins

• Energetics 

Mark Hyman podcast. 15 Dec 2021, Ep. 401



• 6th leading cause of death in the US; 7th in the world

• 2000-2015: heart attack deaths decreased 11%; 
Alzheimer’s deaths increased 123%

• 1 in 3 seniors die from Alzheimer’s/dementia – kills 
more than breast and prostate cancer combined

• 2018 – Alzheimer’s/dementia (US) cost $277 billion

• By 2050 – Alzheimer’s/dementia (US) could cost > 
$1.1 trillion

• Someone in the US develops the disease every 65 
seconds

Alzheimer’s Association 2018 Alzheimer’s Disease Facts and Figures
World Alzheimer’s Report 2018 Credit: World Alzheimer’s Report 2018

ALZHEIMER’S DISEASE



Women’s brains in Alzheimer’s Disease

• 60-70% of Alzheimer’s sufferers are women

• Women with MCI found to decline faster than men with similar diagnosis

• Similar levels of biomarkers might have different prognostic values for men 
and women

• Potential female risk factors:
• Ovariectomy

• Hypertensive complications during pregnancy

• Number of pregnancies

• Mounting evidence indicating microglial cells are different in women than 
men

Nature Reviews Neurology, 9 July 2018:457-69



P. gingivalis in Alzheimer’s disease

• P. gingivalis found in brains of Alzheimer’s patients

• Bacteria creates destructive enzymes – gingipains

• Infiltrates brain and causes inflamed damage

• Over 90% of Alzheimer’s disease samples had gingipains

• Also identified in CSF

Science Advances. 23 Jan 2019;5(1)



Lab tests for brain health

• Fasting blood glucose

• Hemoglobin A1c

• Fasting insulin

• Homocysteine

• C-reactive protein

• Vitamin D

Grain Brain, 2018:25-27



• Blood test for a protein (NFI)
• Neurofilament light chain
• Normally resides inside brain cells
• When damaged, dying cells leak into 

CSF
• Protein then travels into bloodstream
• NFL levels predict symptoms 16 years 

ahead

Nature Medicine. Jan 21, 2019;25:277-83

ALZHEIMER’S 
BLOOD TEST





Alzheimer’s protocols

• Check for ApoE e4 gene

• Increase BDNF

• Keto or Mediterranean diets

• Plant-based diets

• Intermittent fasting

• Choose foods with GI under 35

• GPS/DNA

• Pre and probiotics/heal the gut

• Cook at proper temperatures and times

• Lifestyle changes



• Include supplements: 
• Methylated B vitamins
• Vitamin C – 1 g
• Vitamin D – 5000 IU
• Vitamin E – mixed tocopherols – 600 IU
• Vitamin K2 (MK-4 and MK-7) – 100 mcg
• Resveratrol – 100 mg 
• Acetyl-L-carnitine – 500 mg
• Co-enzyme Q10 – 200 mg
• Omega-3 FA – 2-4 g
• Curcumin – 1 g
• Pro-resolving Mediators – 1000 mcg 
• Mg – 400-600 mg

Adapted from The End of Alzheimer’s, Dr. Dale Bredesen

ANTI-ALZHEIMER’S 
DIET: KETOFLEX 12/3



Choline for Alzheimer’s Disease

In new study: A life-long dietary regiment of choline holds potential to 
revert Alzheimer’s disease

• Benefits of choline supplementation reduce activation of microglial

• Reduction in microglial suggests ways of treating broad range of 
disorders – TBI, Parkinson’s disease, multiple sclerosis

R. Velazquez, E. Ferreira, S. Knowles, et al. Aging Cell, 2019



Choline for Alzheimer’s Disease

• Choline blocks production of amyloid-beta plaques

• Choline decreases microglial mechanistically – alters:
• Alpha7 nicotinic acetylcholine

• Sigma-1 receptors (agonist)

R. Velazquez, E. Ferreira, S. Knowles, et al. Aging Cell, 2019



Red Blood Cell DHA Is Inversely Associated with Risk of Incident Alzheimer’s Disease and All-Cause Dementia: Framingham Offspring Study. Nutrients. 2022; 14(12):2408



Lifestyle changes

• Exercise

• Sleep

• Reduce stress

• Brain training

• Resolve inflammation

• Inhibit new inflammation

• Remove all inflammatory sources

Adapted from The End of Alzheimer’s, Dr. Dale Bredesen

• Heal the gut – 7R Program



Sleep/Alzheimer’s disease

When young healthy men were deprived of 1 night of sleep – had 
higher levels of tau (biomarker for Alzheimer’s disease) in their blood 
than when they had full night of rest

Christian B, Kaj B, Henrik Z, et al. Effects of acute sleep loss on diurnal plasma dynamics of CNS health biomarkers in young men, Neurology Jan 2020. Online



Alzheimer’s protocol

• Dynamic Multi Powder: 1 scp daily

• Dynamic Brain Restore: 1 scp daily 

• D3 10,000 with K2: 1 sg daily

• PRM Resolve: 2 sg BID

• Curcumin 400X: 2 sg daily



Alzheimer’s protocol (cont’d)

• Magtein: 3 caps daily

• Omega Pure EPA-DHA 1000: 2 sg BID

• CoQ10 Ubiquinol: 3 sg daily

• Resveratrol Plus: 2 sg daily

• MCT Oil: 2 tsp daily



If you 
PREVENT 

this



MUCOSAL IMMUNE ABNORMALITIES

IMBALANCED GUT FLORA

INTESTINAL BARRIER DYSFUNCTION

SYSTEMIC INFLAMMATION

NEUROINFLAMMATION

NEUROINVASION

NEURODEGENERATION

© Aristo Vojdani

You can
PREVENT 

this





Frontiers in NeuroScience. Feb 7, 2018;12:1-8

BASIC ANATOMY AND FUNCTIONS 
OF THE VAGUS NERVE



Vagus nerve/neuropod cell

Neuropod cells provide foundation for gut to transduce sensory signals 
from the intestinal milieu to the brain through fast neurotransmission 
onto neurons including those of the vagus nerve

Kaelberer MM, Rupprecht LE, Liu WW, et al. Neuropod Cells: The Emerging Biology of Gut-Brain Sensory Transduction. Annu Rev Neurosci. 2020 Jul 8;43:337-353





Vagus nerve
Primary functions 

• Parasympathetic: responsible for operation of the digestive tract, 
heart rate, and respiration

• Special sensory: provides sensations of taste from behind the back of 
tongue

• Sensory: operating specific mechanisms of the abdomen, heart, lung, 
throat

• Motor: enabling the movement of neck muscles, enabling speech and 
swallowing



Frontiers in NeuroScience. Feb 7, 2018;12:1-8

TBI - VAGUS

• Vagus nerve “rest and digest”

• PNS and SNS cannot both be dominant at the 
same time

• Following TBI patients find themselves in 
sympathetic state dominance:

• Shutting down PNS

• Affecting normal functionality of vagus 
nerve

• Slowing digestion dramatically through 
mechanism of MMC



Frontiers in NeuroScience. Feb 7, 2018;12:1-8

VAGUS NERVE AT THE INTERFACE OF 
MICROBIOTA-GUT-BRAIN AXIS 

• A low vagal tone:
• Seen in IBS and IBD thus favoring peripheral inflammation

• Decreased secretion of hydrochloric acid

• Decreased secretion of pancreatic enzymes

• Reduced activity of parietal cells

• Reduced bile secretion

• Targeting the VN through stimulation would be of interest to restore 
homeostasis in the microbiota-gut-brain axis



Psychology Today. July 6, 2016

VAGUS NERVE STIMULATION DRAMATICALLY 
REDUCES INFLAMMATION

• Stimulating vagus nerve:
• Acetylcholine

• Reduces inflammation

• Improves outcomes in RA

• Inhibits cytokine production



A neural circuit for gut-induced reward

• Critical role for the vagal gut-brain axis in motivation and reward

• Optogenetic stimulation of the vagal gut-brain axis produces reward 
behaviors (right vagus only)

• Asymmetric brain pathways of vagal origin mediate motivation and 
dopamine activity (right vagus only)

• Gut-innervating vagal sensory neurons are major components of the 
reward circuitry (right vagus)

• Left vagus – satiety, not reward

Wenfei H, Luis AT, Matthew HP, et al. Cell. Sept. 20, 2018



L. reuteri and Autism

• L. reuteri has successfully reversed deficits in social behavior 
associated with autism

• Works via a mechanism that involves the vagus nerve and oxytocin-
dopamine reward system

• When vagus nerve was severed, L. reuteri effect was rendered 
ineffective 

Martina Sgritta, et al. Mechanisms Underlying Microbial-Mediated Changes in Social Behavior in Mouse Models of Autism Spectrum 
Disorder, Neuron 2018



Action mechanism 
of tVNS on 
treatment for ASD 
and the location 
of vagus nerve 
distribution in ear

Frontiers in Neuroscience, 20 January 2017



Schematic illustration of the main brain areas involved in 
the afferent stimulation of the auricular branch of the 
vagus nerve

https://journals.physiology.org/doi/full/10.1152/jn.00057.2020



Vagus nerve/long-COVID

Conclusion:

Study suggests – non-invasive stimulation of the auricular branch of the 
vagus nerve of tVNS treatment is possible therapeutic modality for 
treating long-COVID

BH Natelson, M Blate, T Soto. Transcutaneous Vagus Nerve Stimulation in the Treatment of Long Covid-Chronic Fatigue Syndrome, medRxiv 2022.11.08.22281807



Chronic vagus nerve stimulation reduces body fat, 
blood cholesterol and triglyceride levels in rats

Conclusion:

Chronic electrical VNS exerts anorexigenic effects, lowering blood 
concentration of lipids

Gil K, Bugajski A, Kurnik M, Thor P. Chronic vagus nerve stimulation reduces body fat, blood cholesterol and triglyceride levels in rats fed a high-
fat diet. Folia Med Cracov. 2012;52(3-4):79-96. PMID: 24852689



VNS in musculoskeletal diseases

Findings:

• In rheumatoid arthritis (RA) patients, VNS shown to dampen 
inflammatory response of circulatory peripheral cells

• Limit fatigue in Sjogren's syndrome and systemic lupus

• Decrease pain in fibromyalgia 

• Decrease pain in erosive hand osteoarthritis

Courties A, Berenbaum F, Sellam J. Vagus nerve stimulation in musculoskeletal diseases. Joint Bone Spine. 2021 May;88(3):105149. Epub 2021 Feb 3



Vagus nerve stimulation

• Vagus nerve stimulation: 
• activates inflammatory reflex 

• neural reflex that modulates innate and adaptive immunity in response to pro 
inflammatory mediators 

• Safe/effective treatment for children/young adults with mild to moderate IBD 

• 50% of Crohn's disease, 43% ulcerative colitis – achieved clinical remission 

Sahn B, et al. Non-invasive vagal nerve stimulation to treat Crohn disease and ulcerative colitis in children and young adults. AIBD 2021;poster #072



Vagus nerve stimulation(VNS)/stroke recovery

Human studies indicate brief bursts of VNS in conjunction with 
rehabilitative training improve recovery of motor function after stroke

• Doubles long-lasting recovery on complex task involving forelimb 
supination

• Doubles recovery on simple motor task not paired with VNS

• Enhances structural plasticity in motor networks

Teresa JK, David P, Cecilia NP, et al. Vagus Nerve Stimulation Paired With Upper Limb Rehabilitation After Chronic Stroke. Stroke, 27 Sept 2018;49:2789–2792



VNS inhibits cytokine production and 
attenuates disease severity in RA

Findings:

• VNS in RA patients significantly inhibited TNF production for up to 84 
days

• RA disease severity as measured by standardized clinical composite 
scores improved significantly

Conclusion:

Vagus nerve stimulation targeting the inflammatory reflex modulates 
TNF production and reduces inflammation in humans

Koopman FA, Chavan SS, Miljko S, et al. Vagus nerve stimulation inhibits cytokine production and attenuates disease severity in rheumatoid arthritis. Proc Natl Acad Sci 
U S A. 5 July 2016 Jul 19;113(29):8284-9



Vagus nerve/Parkinson’s

“The vagal nerve might provide a path for the spread of alpha-synuclein 
pathology from the ENS to the brain through the brainstem, midbrain, 
basal forebrain and finally the cortical areas”.

Paula PP, Tessa K, Hemraj BD, et al. The gut-brain axis in Parkinson's disease: Possibilities for food-based therapies. European Journal of Pharmacology, 15 Dec 
2017;817:86-95



Non-Thermal Vagal Nerve Stimulation

Machado, Calixto & Machado, Yanin & Chinchilla, Mauricio & Foyaca-Sibat, Humberto. (2019). 
Vagal Nerve Stimulation With Low Level Lasers Of Two Different Frequencies, Assessed By QEEG. 
Internet Journal of Neurology. 21. 1-9. 10.5580/IJN.54122. 



Machado, Calixto & Machado, Yanin & Chinchilla, Mauricio & Foyaca-Sibat, Humberto. (2019). 
Vagal Nerve Stimulation With Low Level Lasers Of Two Different Frequencies, Assessed By QEEG. 
Internet Journal of Neurology. 21. 1-9. 10.5580/IJN.54122. 



Vagal nerve stimulation with low-level lasers 
of 2 difference frequencies

Conclusion:

• Results using LLLT with violet light – effective in treatment of epilepsy

• Results with red/violet LLLT for VNS useful in conditions where 
necessary to induce increment of brain activity in conditions:

• Depression

• Neurorehabilitation

• Coma

• Disorders of consciousness

• Dementia 

• Autism 

C Machado, Y Machado, M Chinchilla, et al. Vagal Nerve Stimulation With Low Level Lasers Of Two Different Frequencies, Assessed By QEEG. The Internet Journal of 
Neurology. 2019;21:1



Vagus nerve demo
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VAGUS NERVE NUTRITIONAL SUPPORT

Metabolism. 2012 Sept;61(9):1312-20. Epub 2012 Mar 24
Mol Metab. 2014 Sept;3(6):595-607. Epub 2014 Jun 27

Function Product Dosage 

Vagally-mediated probiotics UltraBiotic Daily Multi-Strain 1 cap daily

Short-chain fatty acids (butyric acid) -
direct effect on afferent sensory firing 

Dynamic GI Integrity 1 scp daily

Fiber – increases GLP-1 Dynamic GI Integrity 1 scp daily

Increase bile acid flow Digestive Complete 2 caps daily

Omega-3 fatty acids – increases HRV Omega Pure EPA-DHA 1000 2 sg BID

L-citrulline – increases HRV Pure L-Citrulline 1 cap daily

Time-restricted eating (TRE)

Sleep more Liposomal Sleep 2 full droppers daily



Key Laser Therapy  
Protocols for 
musculoskeletal 
Injuries





Rotator Cuff (Impingement Syndrome): Causes

• Tendinopathy

• Wear and tear – collagen breakdown

• Poor posture

• Scapula orientation

• Falling – overstretch arm, bracing with arm

• Repetitive stress

• Heavy lifting activities

Risk Factors
• Age, being an athlete, posture, weak shoulder muscles



The shoulder dysfunction continuum

• Scapular dyskinesis

• Anterior impingement syndrome

• Rotator cuff tear

• Rotator cuff rupture



Shoulder impingement

• Those with shoulder impingement had greater thoracic kyphosis and 
less extension ROM than healthy controls

• 35% of patients with shoulder anterior impingement syndrome had 
cervical nerve root compression on same side

Hunter DJ, Rivett DA, McKiernan S, et al. Phys Ther, 2019 Dec 11 online



Tests

• ROM

• Palpation of muscles

• Rotator cuff tear

• Subacromial impingement

• Labrum 

• Shoulder cross-over test:
• Scapular assistance test

• Scapular retraction test

• D/D other shoulder pathologies and/or cervical post syndrome



Exercise and LLLT for 
Subacromial Impingement
• Conclusion: This double-blind, randomized control trial showed that 

LLT and exercise therapy is more effective than exercise therapy alone 
for the purposes of improving pain and active/passive ROM in 
patients with subacromial syndrome

Clinical Rheumatology 2011; 30: p1341-46



Frozen Shoulder: The Effectiveness of Conservative and 
Surgical Interventions

Conclusion: Strong evidence for 
the effectiveness of laser therapy

British Journal of Medicine 2011, Jan. 45(1), p.49-58



LLLT treatment in patients with frozen 
shoulder
Results: Laser vs. placebo group

• Significant decrease in overall, night, and activity pain scores at end of 
4, 8, 16 weeks 

• Significant decrease in shoulder pain and disability index (SPADI) 
scores end of 4, 8, 16 weeks 

• Significant decrease in disability of arm, shoulder, and hand 
questionnaire (DASH) scores at the end of 8 and 16 weeks 

• Significant decrease in HAQ scores at end of 4 & 8 weeks

Stergioulas A. Low-power laser treatment in patients with frozen shoulder: preliminary results. Photomed Laser Surg. 2008 Apr;26(2):99-105



Efficacy of LLLT for shoulder tendinopathy

Conclusion:

• 17 randomized controlled trials (RCTs)

• Optimal LLLT can offer clinically relevant pain relief and initiate a more 
rapid course of improvement, both alone and in combination with 
physiotherapy interventions

Haslerud S, Magnussen LH, Joensen J, et al. The efficacy of low-level laser therapy for shoulder tendinopathy: a systematic review and meta-analysis of 
randomized controlled trials. Physiother Res Int. 2015 Jun;20(2):108-25



LLLT combined with exercise for subacromial 
impingement

Conclusion:

LLLT combined with exercises:

• Reduce pain intensity

• Improve shoulder function

• reduces medication intake over 3 months

Alfredo PP, Bjordal JM, Junior WS, et al. Efficacy of low-level laser therapy combined with exercise for subacromial impingement syndrome: A randomised
controlled trial. Clin Rehabil. 2021 Jun;35(6):851-860



Rotator Cuff Injury Treatment Protocol

• Laser at point/points of involvement:
• Muscle/joint/scapular (9,16,42,53)

• Laser during movement – 30-60 sec.

• Laser “locomotor lock-in”

• Laser “core lock-in”

• Corrective exercise

• Mobilize, manipulate joint restrictions

• Myofascial release



Shoulder tension release

• Laser scapula – head 1

• Ossillate the arm

• Turn arm towards ER at 90o of abduction

• Laser shoulder with other head (2)



Exercise Recommendations Rotator Cuff

Sleeper Stretch Rotator Cuff External Rotation Cross Body Stretch

Rotator Cuff Internal Rotation Scapular Protraction Seated High Rows 



Intervertebral Disc Disease

• IVD – the largest structure in the body without vascular supply



Intervertebral Disc Disease (cont’d)

• Nucleus – gel-like substance
• Water (80%)

• Type II collagen fibers (17%)

• Proteoglycans (PG) (65%)

• Small amount of elastin fibers

• Annulus – 65% water:
• Outer layer (thinner): made up of more disorganized collagen bundles and a 

greater proportion of vertical fibers (almost all type-1 collagen)

• Inner layer: made up of more water, PG, and predominantly type-II collagen



Intervertebral Disc Disease (cont’d)

• IVD deteriorate over years (from nucleus outward)

• Influenced by:
• Genetic inheritance

• Metabolite transport

• Age-related deterioration can be accelerated by physical disruption

• Degeneration most often occurs in lower lumbar discs



Key

Healing of disc periphery has potential to 
relieve discogenic pain by re-establishing a 
physical barrier between nucleus and nerves, 
and reducing inflammation.



Diagnostic Accuracy of the Slump Test for Identifying 
Neuropathic Pain (NP) in the Lower Limb

• Slump test displayed high sensitivity within study sample of 
individuals with LBP

• Conversely, adding criterion of pain distal to knee during slump test 
yielded very high specificity

JOSPT, Aug 2015;45(8):596-603



Intervertebral Disc Tx Protocol

• Laser at point/point of involvement

• Laser during movement: 30-60 sec.

• Laser “locomotor lock-in”

• Corrective exercise:
• Bracing

• McGill big 4

• Hip flexor stretched

• KB swings



Intervertebral Disc Treatment Protocol (cont’d)

• Core “lock-in”

• Nutritional protocol

• Myofascial release

• Mobilize, manipulate, flex/distraction, joint restrictions



Pro-inflammatory biomarkers and low-back pain

Conclusion:

• Positive association between CRP and IL-6 
and severity of NsLBP

• Positive association between TNF-Alpha andd
presence of NsLBP

Van den Berg R, Jongbloed EM, de Schepper EIT, et al. The association between pro-inflammatory biomarkers and nonspecific low back pain: a 
systematic review. Spine J, 2018 Jun 27



Interleukin-1β in intervertebral disk degeneration 

• Interleukin-1 (IL-1) β has strong pro-inflammatory activity by 
stimulating the secretion of multiple pro-inflammatory mediators

• IL-1β is highly expressed in degenerative intervertebral disk (IVD) 
tissues and cells

• Inhibition of IL-1β found to promote extracellular matrix (ECM) repair 
and protect against disk degeneration

Yang W, et al. Clin Chim Acta 2015



New approach to diagnosing low back pain

• Findings determined serum levels of IL-6 significantly higher in 
subjects with low back pain compared with control participants

• Participants with low back pain due to spinal stenosis or degenerative 
disc disease also had higher levels than those with intervertebral disc 
herniation and controls

• Findings suggest that patients with low back pain have low-grade 
systemic inflammation 

• Biochemical profiling or circulating cytokines can assist in diagnosing 
those with low back pain

North Shore-Long Island Jewish (LIJ) Health System-Jan-7-2016



LLLT – spinal cord injury

• LLLT allowed neurons to survive 

• LLLT elevated IL-4 and IL-13

• Results show that LLLT:
• Has potential for reducing inflammation

• Regulates macrophage/microglial

• Promoting neuronal survival

• LLLT may be an effective candidate for treatment of spinal cord injury 

LLLT facilitates alternatively activated macrophage. Nature.com, Apr 4, 2017



Effectiveness of LLLT in patients with discogenic 
lumbar radiculopathy

• 110 patients

• 55 patients treated with LLLT and conventional PT

• 55 patients treated with conventional PT alone

• Both groups received 18 treatment sessions

Results: LLLT/PT group had significant improvements over PT alone:

• Local trunk movements

• Pain intensity

• Related functional disability

• No side-effects after LLLT use

Ahmed I, Bandpei MAM, Gilani SA, et al. Effectiveness of Low-Level Laser Therapy in Patients with Discogenic Lumbar Radiculopathy: A Double-Blind Randomized 
Controlled Trial. J Healthc Eng. 2022 Feb 27;2022:6437523



LLLT on 
pain relief and 
interleukin-6 

Conclusion: 

Long periods of LLLT have better effects in improving 
complication of spinal cord injury (SCI). Since LLLT does not 
cause the side effects of MPSS, long term use of LLLT may be 
proper alternative for MPSS in decreasing post SCI side effects 

Mojarad N, Janzadeh A, et al. J Chem Neuroanat, 2018 Jan;87:60-70



Low level light therapy (LLLT) modulates inflammatory 
mediators secreted by human annulus fibrosus (AF) cells 
during intervertebral disc degeneration in vitro

Key Takeaway:

• Inflammatory microenvironment in AF cells suppressed by LLLT (IL-6 
and 8 levels)

• Results indicate LLLT is potential method of IVD treatment

• 405 NM – most positively affected IL-6

Photochem Photobiol 2015, Mar-Apr;91(2):403-10



LLLT for 

chronic 
low-back pain



Lower Back - FX635 



Changes in visual analog scale low-back pain scores

TS Berry, PJ Quarneri, G. Roche, TM Sammons. A Randomized, Double-blind, Sham-Controlled Study Evaluating the Effectiveness of a Low-level laser Device for 
Treating Lower-Back Pain. eMedical Res. 2:10005



Changes in Oswestry disability index scores

TS Berry, PJ Quarneri, G. Roche, TM Sammons. A Randomized, Double-blind, Sham-Controlled Study Evaluating the Effectiveness of a Low-level laser Device for 
Treating Lower-Back Pain. eMedical Res. 2:10005



LLLT for treating LBP: 12-month follow-up

TS Berry, PJ Quarneri, G. Roche, TM Sammons. Low-Level Laser Therapy for Treating Low-Back Pain. J. Pain Relief, 2019;9(1):1000347



Whole Body Post-Operative Pain

#19
FX635

October 2021



FX635
Whole Body Treatment of Postoperative Pain

• Double-blind and placebo

• 255 patients

• 49% average pain reduction post-treatment protocols

• No other therapies used

• Comparison (JAMA 2018) – 119 patients:
• Opioids – 20%

• Non-opioids – 26% (mainly NSAIDs)

• Implemented adjunctive therapies



1st and Only 

Noninvasive Technology to 
receive FDA Clearance for Overall 
Nociceptive Musculoskeletal Pain

#20
FX405

November 2021



FX405 – the world’s MOST ADVANCED laser

• 3 red diodes – 17.5 mw

• 1 violet diode (new) – 23 mw

Dr. Rob’s take:

• 20% improvement in outcome

• In half the time



Erchonia
Current research/projects/collabs 

Autism Tinnitus Neuropathy ED Fat loss LBP

Toe-nail 
fungus

Macular 
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Severe 
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injuries 



Laser using FX635 and Violet to Treat Low Back Pain

Testing a theory 



Conclusion:
- Bacteria common in spinal disc 
material of people undergoing 
spinal surgery
- Moderate evidence for 
relationship between presence of 
bacteria and both low back pain 
with disc herniation and Modic
Type 1 change associated with disc 
herniation
- Modest evidence for causation

Urquhart, D.M., Zheng, Y., Cheng, A.C. et al. Could low grade bacterial infection contribute to low back pain? A systematic review. BMC Med 13, 13 (2015)



Conclusion:

- Data suggests anaerobic p. 
acnes could induce 
inflammatory effects on 
intervertebral disc through 
TLR signaling  

- Understanding contribution 
and interplay between all 
inflammatory drivers  -
responsible and effective 
treatment for low back pain

Gorth DJ, Shapiro IM, Risbud MV. Discovery of the drivers of inflammation induced chronic low back pain: from bacteria to diabetes. Discov Med. 2015 Oct;20(110):177-84



Is infection the possible initiator of disc disease?

Conclusion:

Study demonstrates bacterial specific proteins and host defense 
proteins to infection which strengthen hypothesis of infection as 
possible initiator of disc disease

S Rajasekaran, C Tangavel, SN Aiyer, et al. ISSLS PRIZE IN CLINICAL SCIENCE 2017: Is infection the possible initiator of disc disease? An insight from proteomic 
analysis. Eur Spine J, 6 Feb 2021;26:1384–1400 



Gut-disc 
axis

Gut-disc axis: A cause of intervertebral 
disc degeneration and low back 
pain?. Eur Spine J (2022)



Gut-disc 
axis

Gut-disc axis: A cause of intervertebral 
disc degeneration and low back 
pain?. Eur Spine J (2022)



Degenerative changes in painful intervertebral discs

FJ Lyu, H Cui, H Pan, et al. Painful intervertebral disc degeneration and inflammation: from laboratory evidence to clinical interventions. Bone Res, 29 Jan 2021;9:7



Low-back FX635/405 options

Stand-alone or synergistic with other treatments/modalities

• Stand-alone – set it and forget it

• With:
• Myofascial release
• E-stim
• Exercise rehab
• Acupuncture/dry-needling
• Decompression
• Taping
• Adjustment
• Instrument-assisted soft tissue mobilization
• Modalities 



NMDA glutamate receptors and pain 

• FX405 can “scan”

• 405 violet light effectively targets NMDA 
glut receptor sites in the peripheral and 
CNS modulating sensitization of WDR’s 
and other effect of glutamate 
excitotoxicity 

• Perfect for back pain



Core Lock-In

4, 9, 33, 60
30 sec. each side



The Plank



Bird Dogs



BMC Complement Altern Med. 2003 Jun 10;3:2. Epub 2003 Jun 10. 

Glucosamine and chondroitin sulfate supplementation to treat symptomatic 
disc degeneration: biochemical rationale and case report.
van Blitterswijk WJ, van de Nes JC, Wuisman PI.
Division of Cellular Biochemistry, The Netherlands Cancer Institute, Antoni van Leeuwenhoek Hospital, 
Plesmanlaan 121, 1066CX Amsterdam, The Netherlands. w.v.blitterswijk@nki.nl
BACKGROUND: Glucosamine and chondroitin sulfate preparations are widely used as food supplements 
against osteoarthritis, but critics are skeptical about their efficacy, because of the lack of convincing clinical 
trials and a reasonable scientific rationale for the use of these nutraceuticals. Most trials were on 
osteoarthritis of the knee, while virtually no documentation exists on spinal disc degeneration. The purpose 
of this article is to highlight the potential of these food additives against cartilage degeneration in general, 
and against symptomatic spinal disc degeneration in particular, as is illustrated by a case report. The water 
content of the intervertebral disc is a reliable measure of its degeneration/ regeneration status, and can be 
objectively determined by Magnetic Resonance Imaging (MRI) signals. CASE PRESENTATION: Oral intake of 
glucosamine and chondroitin sulfate for two years associated with disk recovery (brightening of MRI signal) 
in a case of symptomatic spinal disc degeneration. We provide a biochemical explanation for the possible 
efficacy of these nutraceuticals. They are bioavailable to cartilage chondrocytes, may stimulate the 
biosynthesis and inhibit the breakdown of their extracellular matrix proteoglycans. CONCLUSION: The case 
suggests that long-term glucosamine and chondroitin sulfate intake may counteract symptomatic spinal 
disc degeneration, particularly at an early stage. However, definite proof requires well-conducted clinical 
trials with these food supplements, in which disc de-/regeneration can be objectively determined by MRI. A 
number of biochemical reasons (that mechanistically need to be further resolved) explain why these agents 
may have cartilage structure- and symptom-modifying effects, suggesting their therapeutic efficacy against 
osteoarthritis in general.

Glucosamine & Chondroitin Sulfate Combined May 
Support Overall Musculoskeletal Integrity

“The case suggests that long-term 
glucosamine and chondroitin 
sulfate intake may counteract 
symptomatic spinal disc 
degeneration.”                  
BMC Complement Altern Med. 2003 Jun 10;3:2 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22van%20Blitterswijk%20WJ%22%5bAuthor%5d&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22van%20de%20Nes%20JC%22%5bAuthor%5d&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wuisman%20PI%22%5bAuthor%5d&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus


Omega-3 fatty (n3-FA) acid supplementation 
reduces intervertebral disc degeneration (IVD)

• EPA/DHA in a 2:1 ratio used

• 4-6 gram needed

• Reduction of blood AA/EPA ratios from 40 to 20 was demonstrated 
after 1 month of daily supplementation

Conclusion: 

• n-3 FA dietary supplementation reduces systemic inflammation by 
lowering AA/EPA ratios 

• Has potential protective effects on the progression of spinal disc 
degeneration

NaPier Z, Kanim LEA, Arabi Y, et al. Med Sci Monit, 2019 Dec 14;25:9531-9537



Lower back pain (LBP)

Conclusion: Subjects with vitamin D deficiency or insufficiency were 2.3 
times more likely to exhibit LBP than subjects with normal vitamin D3 
concentration

BMC research notes. Dec 1, 2019



The effects of melatonin on IVD cells during intervertebral 
disc ageing and degeneration

The potential role of melatonin in retarding intervertebral disc ageing and degeneration: A systematic review. Ageing Research Reviews, 2021;70:101394



Melatonin

Highlights:

• Can effectively alleviate intervertebral disc ageing and degeneration

• Inhibits disc cell apoptosis and degeneration in multiple ways

• Promotes matrix anabolism in intervertebral disc cells

• Resists oxidative stress, regulates autophagy, and inhibits 
inflammation

Z Cheng, Q Xiang, J Wang, Y Zhang. The potential role of melatonin in retarding intervertebral disc ageing and degeneration: A systematic review. Ageing 
Research Reviews, 2021;70:101394



L. Paracasei S16 and lumbar disc herniation

Results:

• L. paracasei S16 treatment improved behavior

• Increased cell proliferation

• Decreased apoptosis in LDH mice

• Alleviated aberrant inflammation response

• Decreased serum metabolites involved in linoleic acid metabolism, 
alanine, aspartate, and glutamate

L. paracasei S16 can improve inflammation response, alter gut 
microbiota

Wang Z, Wu H, Chen Y, et al. Lactobacillus paracasei S16 Alleviates Lumbar Disc Herniation by Modulating Inflammation Response and Gut Microbiota. Front 
Nutr. 2021;8:701644. Published 2021 Aug 10



Plantar Fasciitis

• Facts

• Symptoms

• What it is

• What causes it

• Clinical assessment

• Treatment 



Tarsal Tunnel 
Syndrome



Entrapment Neuropathies of the Foot and 
Ankle

Key points:

• Posterior tarsal tunnel syndrome – result of compression of posterior 
tibial nerve

• Anterior tarsal tunnel syndrome (entrapment of deep peroneal nerve) 
typically presents with pain radiating to first dorsal web space

• Distal tarsal tunnel syndrome results from entrapment of first branch 
of lateral plantar nerve – often misdiagnosed initially as plantar 
fasciitis

E. Ferkel, et al. Clin Sports Med. Oct 2015;p.791-801



Baxter Neuropathy

• Is a nerve entrapment syndrome resulting from the compression of 
the inferior calcaneal nerve (ICN)

• ICN is the first branch of the lateral plantar nerve which courses in a 
medial to lateral direction (between Abductor hallucis and medial 
calcaneal tuberosity) 

• Approximately 20% of cases of pain in the medial region of the heel 
are associated with neuropathy of that nerve

Radiologia Brasileira 2015;48(6):368-372



Baxter’s Neuropathy (cont’d)
Plantar fascia vs. Baxter

• Test 1: Spread your toes (motor division of 
nerve supplies – abductor digiti minimi)

• Look to see if small toe can move (can’t abduct 
little toe)

• Test 2: Dorsiflexion and abduction (causes 
ischemic to lateral plantar nerve)

• Hold for 30 seconds to see reproduction of 
symptoms



The prevalence of tarsal tunnel syndrome in 
patients with lumbosacral radiculopathy

• Conclusion: Findings suggest prevalence of TTS 
significant in patients with LR.  More caution should 
be paid when diagnosing and managing patients 
with LR due to possible existence of TTS, as their 
management strategies are quite different

Zheng C. et al. Eur Spine J. 2015



Plantar Fasciitis Laser Protocol

• 2 treatments a week for 3 weeks

• Area- top of foot ( Dorsal Aspect), the myofascial junction of the heel 
and the plantar aspect of the heel 

• All treated simultaneously. 10 minutes per area



Chronic Heel Pain
Plantar Fasciitis

Baseline Week 1 Week 2 Week 3 Endpoint

Test 0 -13.47 -19.65 -19.79 -29.58

Placebo 0 -5.82 -10.96 -8.68 -5.38
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Low-Level Laser Therapy for the Treatment of Chronic Plantar 
Fasciitis 
A Prospective Study 

James R. Jastifer, MD1,Fernanda Catena, MD2,Jesse F. Doty, MD3,Faustin Stevens, MD4,Michael J. Coughlin, MD1 

Abstract 

Background: Plantar fasciitis affects nearly 1 million people annually in the United States. Traditional nonoperative management is successful 

in about 90% of patients, usually within 10 months. Chronic plantar fasciitis develops in about 10% of patients and is a difficult clinical 

problem to treat. A newly emerging technology, low-level laser therapy (LLLT), has demonstrated promising results for the treatment of acute 

and chronic pain.  

Methods: Thirty patients were administered LLLT and completed 12 months of follow-up. Patients were treated twice a week for 3 weeks for a 

total of 6 treatments and were evaluated at baseline, 2 weeks post procedure, and 6 and 12 months post procedure. Patients completed the 

Visual Analog Scale (VAS) and Foot Function Index (FFI) at study follow-up periods.  

Results: Patients demonstrated a mean improvement in heel pain VAS from 67.8 out of 100 at baseline to 6.9 out of 100 at the 12-month 

follow-up period. Total FFI score improved from a mean of 106.2 at baseline to 32.3 at 12 months post procedure.  

Conclusion: Although further studies are warranted, this study shows that LLLT is a promising treatment of chronic plantar fasciitis.  

Level of Evidence: Level 4, case series.  

 plantar fasciitis  heel pain  laser therapy 

Plantar heel pain is one of the most common pathologies of the foot, accounting for up to 15% of foot-related symptoms presenting to 

physicians and 1% of all visits to orthopedic surgeons.30 The clinical manifestations can be disabling, and despite its high incidence, the 

specific cause of plantar fasciitis is poorly understood; it is likely multifactorial and may be associated with systemic disease, local changes to 

the plantar fascia tissue, or altered foot and ankle biomechanics.8,14,20,24,32 

The choice of nonoperative treatment is largely up to the physician. Numerous treatment options exist, including stretching, night splints, 

orthotics, casting, steroid injections, and anti-inflammatory medications. There is limited high-level evidence to support one treatment over 

another.11 The treatment of plantar fasciitis can be frustrating, yet about 90% of patients will respond favorably to nonoperative treatment, 

usually within 10 months.10⇓-12 

Failure of these measures occurs in about 10% of patients, resulting in chronic plantar fasciitis and a difficult clinical problem. There is also 

limited high-level evidence guiding the treatment of this group of patients. A recent study showed that up to 55% of foot and ankle surgeons 

would consider surgery for the treatment of plantar fasciitis refractory to 10 months of nonoperative management.11 

Short of surgery, a new treatment for chronic plantar fasciitis is low-level laser therapy (LLLT), which has been used extensively in other areas 

of the body. It has become increasingly popular because it is painless, is noninvasive, and has shown short-term efficacy in the treatment of 

plantar fasciitis.18,21 The purpose of this clinical study was to determine the effectiveness of LLLT in the treatment of chronic plantar fasciitis.  

months. Thirty of the 34 patients elected to enroll and completed 12 months of follow-up. The original 16 treatment group participants had 

already received treatment and so were followed to the 12-month endpoint. The 14 from the original placebo group were converted to a 

treatment group, administered treatment, and followed to the 12-month endpoint.  

 

Chronic Heel Pain
Plantar Fasciitis



Publication

• ASLMS abstract

Results: Plantar fascia thickness was 
significantly reduced in test group 
subjects, but not in sham participants



Low-Level Laser Therapy

• Achilles tendinosis patients who underwent eccentric exercises 
together with low level laser therapy showed decreased pain 
intensity, morning stiffness, tenderness to palpation, active 
dorsiflexion, and crepitus with no side effects as compared to those 
who underwent eccentric exercises only

Stergioulas A, Stergioula M, et al. Effects of low-level laser therapy and eccentric exercises in the treatment of recreational 
athletes with chronic Achilles tendinopathy. Am J Sports Med. 2008;36 95 0:881-887



Efficacy of LLLT with lower extremity 
tendinopathy or PF

Conclusion:

LLLT significantly reduces pain and 
disability in lower extremity 
tendinopathy and plantar fasciitis 
in the short and medium term 

Naterstad IF, Joensen J, Bjordal JM, et al. Efficacy of low-level laser therapy in patients with lower extremity tendinopathy or plantar fasciitis: systematic 
review and meta-analysis of randomised controlled trials. BMJ Open. 2022 Sep 28;12(9):e059479



You can’t control the virus, but 
you can control the host



“You are only as young as your immune system”



Accelerated biological aging in COVID-19 
patients 

• Accelerated epigenetic aging associated with risk of SARS-CoV-2 
infection and developing severe COVID-19

• Accumulation of epigenetic aging from COVID-19 may contribute to 
post COVID-19 syndrome among survivors 

X Cao, W Li, T Wang, T. et al. Accelerated biological aging in COVID-19 patients. Nat Commun, 19 April 2022;13(2135)



Telomere shortening/COVID-19

Results:

• Show a consistent biological age increase in post-COVID-19 
population

• Significant telomere shortening parallels this finding in post-COVID-19 
cohort compared with COVID-19-free subjects

• ACE2 expression was decreased in post-COVID-19 patients compared 
with COVID-19-free population

Mongelli A, Barbi V, Gottardi Zamperla M, et al. Evidence for Biological Age Acceleration and Telomere Shortening in COVID-19 Survivors. Int J Mol Sci. 2021;22(11):6151



Interaction between COVID‐19 and sarcopenia

Sarcopenia as potential biological substrate of long COVID‐19 syndrome: prevalence, clinical features, and risk factors. J Cachexia Sarcopenia Muscle, 14 June 
2022;13(4):1974-82



Short-term impact of COVID-19 pandemic on 
low back pain

Conclusion:

Although prevalence of LBP did not change at the first months of 
COVID-19 pandemic, LBP-induced impairment in daily activities and 
pain intensity was higher when compared to before the pandemic

Caputo EL, Ferreira PH, Feter N, et al. Short-term impact of COVID-19 pandemic on low back pain: data from the PAMPA Cohort, Brazil. BMC Public 
Health. 2023;23(1):44. Published 2023 Jan 6



COVID ups diabetes risk 40% a year later

Yan Xie, Ziyad Al-Aly. Risks and burdens of incident diabetes in long COVID: a cohort study. The Lancet Diabetes & Endocrinology, 21 March 2022



Influence of nutritional intakes in Japan and the US on 
COVID-19 infection

• COVID cases - 12.1 X higher in the US than Japan

• Death - 17.4 X higher in the US than Japan

Diet

• 1.5 X more saturated fat, less EPA/DHA consumed in the US than in 
Japan

• US consumes more: beef 396%, sugar and sweeteners 235%

• Japan more: fish 44.3%, rice 11.5%, tea 54.7%

• Prevalence of obesity:
• American men – 7.4 X greater
• American women – 10 X greater

Kagawa Y. Influence of Nutritional Intakes in Japan and the United States on COVID-19 Infection. Nutrients. 2022 Feb 1;14(3):633



Recognize the possible 
rise in autoimmunity 

and increased 
inflammatory status 

following recovery from 
COVID-19 infection

Let’s Talk



Possible relationship between SARS-CoV-2 proteins and 
autoimmune target proteins

Vojdani A, Vojdani E, Kharrazian D. Front Immunol. 19 Jan 2021;11:3679



What is the trigger for autoimmunity?

Auto-
immunity

Nutrition

Infection
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Genetics

COVID

COVID



How does COVID-19 cause autoimmunity?

• Associated with overactivation of mature natural killer cells and CD8+

T cells 

• Infection characterized by:
• Dysregulated B and T cells

• Inflammatory cytokines:
• TNF-alpha

• IL-1

• IL-6

• Leukocyte and neutrophil elevated

COVID and autoimmune diseases: one and the same? Welltheory.com, 16 March 2023



The development of autoimmune diseases 
following SARS-CoV-2 infection

Halpert G, Shoenfeld Y. SARS-CoV-2, the autoimmune virus. Autoimmun Rev. 2020;19(12):102695. doi:10.1016/j.autrev.2020.102695



BARRIERS INNATE IMMUNITY ACQUIRED IMMUNITY

The immune system provides 3 levels of defense
against disease-causing organisms

Prevent entry General defense Specific defense

● Skin & mucus membranes

● Stomach acid & digestive 
enzymes

● Beneficial bacteria that live in 
the colon (the gut microbiota)

● WBCs, called neutrophils & 
macrophages, engulf & 
destroy foreign invaders & 
damaged cells

● WBCs called T lymphocytes (T 
cells) target & destroy infected 
or cancerous cells

● WBC’s called B lymphocytes 
(B cells) & plasma cells 
produce antibodies that 
target & destroy infected or 
cancerous cells

Innate vs. acquired immunity

1 2 3



Normal Immune Response to Infection

Inflammation
Innate 

Immunity
Specific 

Immunity
Resolution Memory



Immune Response to COVID

Inflammation
Innate 

Immunity
Specific 

Immunity
Resolution Memory

SARS-CoV2

Start high 

Doesn’t shut down

Virulence factors 

May not launch
Slow resolutionLess cells
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Immune imprinting (original antigenic sin) 

A phenomenon in which the body preferentially 
repeats its immune response to the first variant it 
encountered, despite being alerted to a new variant

Immune Imprinting and Protection against Repeat Reinfection with SARS-CoV-2. N Engl J Med, 3 Nov 2022; 387:1716-1718



Immune imprinting/long-COVID

• MIT and Harvard

• 112 patients – neurological long-COVID symptoms:
• Inflammation of brain with cognitive deficits

• Found: 
• Underwhelming antibodies to COVID

• Overwhelming antibody response to other coronaviruses

Findings suggest – immune imprinting can cause neurological long-
COVID

M Spatola, N Nziza, WY Jung, et al. Neurologic sequalae of COVID-19 are determined by immunologic imprinting from previous Coronaviruses. 
medRxiv 2022.11.07.22282030



IL-1β, IL-6, and TNF/long-COVID

Highlights

• PASC persists in 60% of participants up to 24 months after mild 
COVID-19

• PASC associated with high IL-1β, IL-6, and TNF levels but not 
autoantibodies

• Overactivated monocytes/macrophages are likely source of cytokine 
production

Schultheiß C, Willscher E, Paschold L, et al. The IL-1β, IL-6, and TNF cytokine triad is associated with post-acute sequelae of COVID-19. Cell Rep Med. 2022 Jun 
21;3(6):100663



Long COVID

Definition:

The continuation or development of new symptoms 3 months after the 
initial SARS-CoV-2 infection, with these symptoms lasting for at least 2 
months with no other explanation

WHO Europe. 7 Dec 2022



WOW!!

Estimates have long-COVID costing the US 

economy $3.7 trillion and growing



Covid-19

UCLA researchers –

30% of people treated for COVID-19 developed PASC

SM Yoo, TC Liu, Y Motwani, Y. et al. Factors Associated with Post-Acute Sequelae of SARS-CoV-2 (PASC) After Diagnosis of Symptomatic COVID-19 in the 
Inpatient and Outpatient Setting in a Diverse Cohort. J Gen Intern Med, 7 Apr 2022



Cleveland clinic

41% of patients with long-COVID 
had moderate to severe sleep 
disturbances

C Pena-Orbea, B Lapin, Y Li, et al. Sleep Disturbance Severity and Correlates in Post-acute Sequelae of COVID-19 (PASC). J GEN INTERN MED, 4 April 2023



Inflammation is culprit behind long-COVID

• S1 protein readily passed through BBB

• Protein caused inflammation that started problems with:
• Learning and memory

• Accelerate effects of Alzheimer disease and cognitive impairments

• Virus can not cross the BBB without S1 protein

• Omicron passed the barrier most easily

Inflammation is culprit behind long COVID, study suggests. UW Medicine Newsroom. 24 Feb 2023
MA Erickson, AF Logsdon, EM Rhea, et al. Blood-brain barrier penetration of non-replicating SARS-CoV-2 and S1 variants of concern induce 
neuroinflammation which is accentuated in a mouse model of Alzheimer’s disease. Brain, Behavior, and Immunity, March 2023;109:251-268



Dietary inflammation linked to worse 
outcomes in COVID-19

• Over 500,000 participants

• Results consistent both with protective effects of anti-inflammatory 
diets and chronic pro-inflammatory effect of high levels of adiposity

Zhao L, Wirth MD, Petermann-Rocha F, et al. Diet-Related Inflammation Is Associated with Worse COVID-19 Outcomes in the UK Biobank Cohort. Nutrients, 2023 
Feb 9;15(4):884



Long-COVID

Findings:

• COVID-19 infection has more than 50 long-term effects
• 228 of 348 participants had at least 1 symptom suggestive of vagus 

nerve dysfunction – diarrhea most frequent symptom

• Exercise produce exerkines – substances produced/generated with 
exercise (includes hormones and metabolites)

• Strength training essential – long-hauler has typical loss of muscle-
mass

Mayca González, Precision Health: A COVID-19 Professional Debate. 7th International Congress of the Spanish Society of Precision Health, May 2022



High BMI and female sex risk factors 
for long-COVID symptoms

Debski M, Tsampasian V, Haney S, et al. (2022) Post-COVID-19 syndrome risk factors and further use of health services in East England. PLOS Glob Public Health 
2(11): e0001188



How long COVID exhausts the body

4 factors increase risk/immune system:

• High levels of viral RNA during infection

• Presence of certain autoantibodies

• Reactivation of Epstein-Barr virus

• Having type-2 diabetes

Long-COVID patients have:

• Disrupted immune systems

• Viral genetic material remain embedded in intestines and lymph 
nodes

New York Times, 19 Feb 2022



How long COVID exhausts the body (cont’d)

Circulatory system:

• Small fiber neuropathy – associated with dysautonomia

• Microscopic blood clots

• Increased cytokines – decreased usage of O2

Brain:

• Cognitive impairment

• Reduction of amount of blood leading to chronic fatigue

New York Times, 19 Feb 2022



Long term neurologic outcomes of COVID-19 

• 12 months following acute COVID-19 infection 

• increased risk of array of neurologic sequelae:
• Stroke 

• Cognitive/memory disorders 

• PNS disorders 

• Migraines 

Conclusion: There is increased risk of long-term neurologic disorders in 
people who had COVID-19 

• GBS 

• M/S disorders 

• Movement disorders 

• Mental health 

E Xu, Y Xie, Y, Z Al-Aly. Long-term neurologic outcomes of COVID-19. Nat Med, 22 Sept 2022



Post-acute COVID-19 syndrome

• Median time 351 days post-COVID-19

• Common persistent symptoms:
• Fatigue – 82%

• Brain fog – 67%

• Headache – 60%

• Symptom exacerbation:
• Physical exertion – 86%

• Stress – 69%

• Dehydration – 49%

Conclusion:

Persistent symptoms associated with 
PASC impact physical and cognitive 
function

L Tabacof, J Tosto-Mancuso, J Wood, et al. Post-acute COVID-19 syndrome negatively impacts physical function, cognitive function, health-related quality of life and 
participation. American Journal of Physical Medicine & Rehabilitation, October 20, 2021. doi: 10.1097/PHM.0000000000001910 



Cognitive symptoms/COVID

Patients with long-COVID reported current cognitive issues: 

• 78% - difficulty concentrating 

• 69% - brain fog 

• 67.5% - forgetfulness 

• 59.5% - difficulty recalling a desired word 

• 43.7% - saying an unintended word 

Panyuan G, Alvaro BB, Sabine PY. et al. COVCOG 2: Cognitive and Memory Deficits in Long COVID: A Second Publication From the COVID and Cognition Study. 
Front Aging Neurosci, 17 March 2022;14



Thyroid dysfunction may linger a year after 
severe COVID-19 

American Thyroid Association (ATA) 2022 Annual Meeting, 
oral abstract 12, 21 Oct 2022



Many health outcomes of people who developed 
long COVID after mild acute SARs-CoV-2 infection 
resolved 1 year later

Mizrahi B, et al. Long COVID outcomes at one year after mild SARS-CoV-2 infection: nationwide cohort study. BMJ 2023;380:e072529



Biological changes of people post-COVID

• Disturbances in circulatory function:
• Destruction of enzyme that is cellular receptor for the virus

• Ongoing state of inflammation in the body:
• Immune system typically not returned to pre-COVID state
• Abnormalities in T cell function
• High rate of autoantibody function

• Mitochondrial distress/dysfunction

• Gut microbiome – maybe first:
• Loss of diversity
• Loss of anti-inflammatory organism
• Increased level of inflammatory-reducing microbes
• Increased leaky gut occurrence 



Cell danger response (CDR)

• CDR – complex innate defense by our individual cells to 
danger/cellular threat

• Our cells must maintain certain level of energy for cellular 
homeostasis

• If drop in energy – our mitochondria senses as threat

• Results in mitochondria changing primary function from energy 
production to cell defense

• Switch called cell danger response

Naviaux RK. Metabolic features of the cell danger response. Mitochondrion. 2014 May;16:7-17



https://www.gutsygreen.com/blog/how-mitochondrial-dysfunction-and-cell-danger-response-lead-to-chronic-illness



Long COVID and Epstein-Barr Virus (EBV) reactivation

• 185 randomly selected COVID-19 patients

• 30.3% developed long-COVID 

• Of those, 66.7% long COVID subjects versus 10% control subjects –
positive for EBV reactivation

• Reactivation of EBV may occur early in COVID-19 infection cycle

Conclusion:

Many long COVID symptoms may not be direct result of SARs-CoV-2 
virus but may be result of COVID-19 inflammation-induced EBV 
reactivation

Gold JE, Okyay RA, Licht WE, Hurley DJ. Investigation of Long COVID Prevalence and Its Relationship to Epstein-Barr Virus Reactivation. Pathogens. 2021 Jun 
17;10(6):763



Long COVID 
symptoms and the 
impacts on numerous 
organs with differing 
pathology

Long COVID: major findings, mechanisms 
and recommendations. Nat Rev Microbiol. 
13 Jan 2023



Long COVID: major findings, mechanisms 
and recommendations. Nat Rev Microbiol. 
13 Jan 2023

Long COVID 
symptoms and the 
impacts on numerous 
organs with differing 
pathology (cont’d)



Hypothesized mechanisms of long COVID pathogenesis

Long COVID: major findings, mechanisms and recommendations. Nat Rev Microbiol. 13 Jan 2023



Do we have a better answer?

YES!


