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Lecture Goals

• (1)  The science governing Low Level Laser  
therapy.

• (2)  To discuss Low Level Lasers to treat
plantar fasciitis and onychomycosis.



3 Questions Before We Get 
Started, By a Show of Hands…

1)  How many doctors in the room discuss 
custom molded orthotics with their patients 
only to learn that they don’t have a benefit, but 
go on to sell them to them anyway for 
whatever you charge?



3 Questions Before We Get 
Started, By a Show of Hands…

2) How many doctors in the room will do a P 
and A on a patient who has no insurance and 
will then charge them your set fee and collect 
it?



3 Questions Before We Get 
Started, By a Show of Hands…

3) How many doctors in the room will perform 
a bunionectomy on a patient with a $6,000 
surgical deductible and will collect their fee 
ahead of time or after, because none of the 
deductible has been met yet?



Cold Laser Therapy 
(aka Low Level Laser Therapy or 

LLLT)

• “A form of medicine that uses low-level lasers 
or light-emitting diodes (LEDs).  Other names 
include low-power laser, soft laser, cold laser, 
bio stimulation laser, therapeutic laser, and 
laser acupuncture.”

• 600-980 nm on the em spectrum



What is a laser anyway?

• Laser – Light Amplification by Stimulated 
Emission of Radiation

• Based on the principles of stimulated radiation by Einstein in 1917

• Lasers differ from other sources of light in that they emit light coherently

• This spatial coherence allows lasers to be focused to a tight spot or beam



Normal Light vs. Laser Light



Laser Classification System



Having Confidence in the Science



Characteristics of Low Level 
Laser Therapy at 635 nm

• Accelerates cell growth & tissue repair
• Accelerates fibroblast & collagen production for 

faster wound healing
• Reduces inflammation
• Reduces scar tissue formation
• Reduces pain & acts as an analgesic



Characteristics of Low Level 
Laser Therapy Cont’d.

• Induces angiogenesis
• Induces neurogenesis 



What can we do with LLLT?



Lower Extremity Relevant 
Applications of LLLT

• Acute Inflammatory 
Conditions

• Chronic tendon or ligament 
injury (plantar fasciitis)

• Chronic pain
• Osteoarthritis
• Complex regional pain 

syndrome
• Entrapment neuropathy
• Peripheral neuropathy

• Neuroma
• Neuritis
• Lymphedema
• Wound healing
• Fracture healing
• Eradicate dermatophyte 

infections



What is the mechanism of action of low 
level laser therapy? 

“PHOTOBIOMODULATION”



How do we treat these conditions 
PRIOR to laser therapy?

• Educate the patient
• Dispense durable medical devices and utilize taping
• Recommend stretches and exercises to promote mobility
• Limit high impact exercises, recommend modifications at the work 

place
• Encourage disease management
• Prescribe NSAIDS
• Give steroid injections
• Recommend laser therapy
• Recommend surgical management



•a quick and simple, non-invasive 
laser procedure

•uses LLLT operating at the 
wavelength of 635nm

•fully automated, unattended 
treatment delivery system that fully 
reproduces the same treatment each 
time

•three distinct laser heads allowing 
for optimal treatment coverage

•the gantry head has multiple joints 
allowing for proper adjusting and 
positioning of the patient prior to 
rendering treatment

A Class 2 Laser System



510 K CLEARANCE 
LETTER





What is the normal treatment 
protocol for plantar fasciitis?

• Two treatments a week, 10 minutes per foot, 
not on back to back days, for 3 weeks for an 
average of six total treatments.

• Simply position the three laser heads and select the 
predetermined treatment protocol and then push 
start, it’s that simple.

• Continue all conservative care!



Analog Pain Scale









What does the research show?

ARTICLE #1



• The Study:
• 69 subjects enrolled in a placebo-controlled, 

randomized, double-blind study.
• 37 randomized to the active treatment group 
• 32 were placed into the placebo group
• Treatment group treated twice a week for 3 weeks 

utilizing LLLT and were evaluated at 6 different 
time points.

• Utilized a 635 nm low level laser for treatment



• Parameters Studied:
• Pain rating was recorded using a visual analog pain 

scale.
• Doppler ultrasonography performed to measure 

fascial thickness pre and post treatment.
• Study participants also completed the Foot Function 

Index.



• Results:



• Results:



• Results:



• Results:



BEFORE LLLT AFTER LLLT

1st

2nd

3rd

Note the increase in vascularity after 
treatment.

4th



Onychomycosis: 
“the facts”

• Most common disease of the nail.

• Cutaneous fungal infections occur 30% of the 
time with documented onychomycosis.

• Factors causing patients to seek treatment: 
vanity, pain, inability to work.

• 1J Am Podiatr Med Assoc. 2011 Jan-Feb;101(1):49-54.



Causes of Onychomycosis

• Three main classes of organisms that cause onychomycosis.

• Dermatophytes (90%)
• Trichophyton rubrum 
• Trichophyton interdigitale (the old Trichophyton 

mentagrophytes)
• Microsporum
• Epidermophyton

• Yeasts (8%)
• Candida

• Non-Dermatophyte molds (2%)



Diagnosis Of Onychomycosis

• The Tests:
• Potassium hydroxide (KOH)
• Periodic Acid –Schiff stain
• PCR (polymerase chain reaction), amplification of genomic DNA

• Why is it important to definitively diagnose? Similar looking 
conditions include:

• Psoriatic nails
• Lichen planus
• Contact dermatitis
• Traumatic injury to nail bed (thorough history should be taken)



Drug Length of 
Treatment Follow Up Mycological 

Cure
Griseofulvin 78 weeks 77 weeks 6%

Terbinafine 12 weeks 48 weeks 58%

Itraconazole 12 weeks 72 weeks 38%

Fluconazole 24 weeks 60 weeks 49%

Ciclopirox 48 weeks - 7%

Kerydin 48 weeks - 16%

Onychomycosis Treatment Times 
and Cure Rates for Common 

Therapies



SIDE EFFECTS OF ORAL 
AND TOPICAL THERAPIES

 • Hepatotoxicity

• Taste Disturbance

• Smell Disturbance

• Depression Symptoms

• Hematologic Effects

• Skin/Hypersensitivity reactions



Class 2 Non-Thermal Laser to 
Treat Onychomycosis



510 K CLEARANCE LETTER



Class 2 Non-Thermal Laser to 
Treat Onychomycosis



Antifungal Effects of the 405 
Wavelength 

• Properties of the 405 nm wavelength:

• Provides antifungal targeted treatment.

• Provides antibacterial targeted treatment.

• Provides antimicrobial targeted treatment.

• Increases production of reactive oxygen species (ROS).

• Provides enhanced activity of phagocytosis.



Advantages of the Dual Diode 
Approach 

• Properties of the 635 nm wavelength:
• Via photobiomodulation the immunological response is enhanced, 

thus assisting resident neutrophils and macrophages to further attack 
the infectious agent.

• Tissue rejuvenation induction assisting in the accelerated growth of 
clear toe nails.

• Directly activates resident macrophage and neutrophil cells both 
which are phagocytic.



Treatment Regimen for 
Onychomycosis

• Each foot is treated for a 12 minute session once a 
week for four consecutive weeks

• A 5th or 6th treatment is unlikely but...
• Other things to do to prevent reinfection…











FDA Timeline & the Clinical 
Results

• From 1st submission to final approval – 2,457 days 
11/4/2009 – 6/3/2016

• Thoroughly researched – 1 pilot study, x3 level-1 IRB 
approved clinical trials conducted in the US and in Europe

• Software Validation Study 



NON-THERMAL 
VS. 

THERMAL LASER 
SOLUTIONS

Laser Name Non-Thermal Thermal

Wavelength 635 & 405nm 870-1320nm
Non-Thermal Yes No
No Physical Contact with 
Toe Yes No

No Required Debridement 
of Nails Yes No

Treatment Spot Size 28.62 cm2 2-10mm
Complete Effective 
Treatment Coverage Yes No

Treatment Time 12 min for all 5 
Toes

~4.5 min. per 
Toenail*

No. of Treatments 2 to 4 ?
No Application of Topical 
Antifungal to Toes Yes No

Toes Studied 105 Not reported to 17
Mean mm New Clear Nail 
at 3 months 4.99 Not reported to 

3.7
Percent of subjects 
showing improvement at 3 
months

97% Not reported to 
71.4%

*Treatment time does not include time required for debridement



Treatment Coverage: 
LLL vs. Thermal Laser

   

Non-Thermal Thermal Laser
r

Complete effective 
treatment of entire 
nailplate/bed and 
surrounding tissue

Incomplete and time      
consuming treatment 

of nail plate/bed  



06/04/18



12/19/18



Return On 
Investment



Marketing the Laser
• Brochures and patient education!

• Use your EMR to your advantage, you paid enough 
for it!

• Enhance your web site and direct your patients there

• Radio advertising

• ROI and pressure
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THANK 
YOU!!!
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