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The popularity of the word “laser” has become a buzzword that triggers thoughts 
of instantaneous gratification. In fact, you probably had some patients in your own 
practice ask, “Isn’t there some kind of laser treatment that can help me get rid of this 
problem?’ Patients like to think they can come into the office, get zapped by a laser 
and walk out symptom free. In their mind, the laser is a magic wand that can instantly 
make pain, inflammation and other conditions go away. 

Of course, no one is promising magic.  Laser Therapy offers patients a pain-free, non-
invasive treatment, which has a positive effect on pain reduction by the end of the 
very first treatment.  Laser treatment effects are cumulative in nature.  Therefore, a 
lasting, positive sustained effect on pain relief, increased range of motion, reduction of 
inflammation and promoting the healing of different conditions such as warts, wounds 
dermatological conditions and ugly, unsightly nails. 

There is an overwhelming amount of information regarding lasers, Laser Therapy and 
their numerous applications in the marketplace today.  Sorting through the information 
to determine what is essential and meaningful can be a daunting, time-consuming and 
possibly intimidating task. 

We created this E-book as a Primer.  We did not discuss specific lasers or 
manufacturers.  Rather, we discuss important items for your consideration coupled 
with questions you should ask prior to purchasing a laser. We are happy to answer any 
questions you may have.  Our contact information is shown in the Author Biographies 
Section.
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WHAT IS A LASER?

La•ser (noun)
Any device which can be 
made to produce or amplify 
electromagnetic radiation in the 
wavelength range from 180 nm to 
1 mm primarily by the process of 
controlled stimulated emission.1

Generally, if you can see the light-emitting device, then 
it is not an infrared laser (some human eyes may see 
up to 820nm).  LED bulbs or regular light bulbs are 
not lasers.  Hundreds of LED Bulbs or regular bulbs 
together do not make a laser.  You can go online and 
buy an infrared LED bulb for about $2.

A true laser diode maybe “supplemented” by LED 
bulbs to increase the total rated power.  However, 
the scientific documentation and therapeutic effect 
of the coherent light (laser) remains to be superior to 
that of non-coherent (LEDs), except for mucosa, open 
wounds or very superficial skin conditions.  In these 
cases, LED’s may give a therapeutic effect.2

Light Amplification by Stimulated Emission of Radiation 

L A S E R

 
If it looks like a light bulb 

it is an LED.
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COHERENCE OF LIGHT

Coherence of the light is critical for successful treatment.  Diodes are complex semi-
conductors that convert an electrical current into light. Please consider the light 
waves shown below.

A laser emits photons in a synchronized 
and directional manner to travel in unison.  
The coherent beam allows the energy to 
penetrate further rather than deflecting, 
reflecting or scattering when hitting the skin. 
Figure 3 is desirable while Figure 1 and 
Figure 2 are not desirable.

WARNING Do not buy even a true laser 
directly from overseas.  They are not FDA 

cleared.  The FDA can confiscate your laser 
and take action against you.

DOES the unit have LEDs?

IF LEDs, how many and what percentage 
of the peak power is produced by them?

IS the device a light therapy device or a 
true laser?

DOES the FDA consider the unit a laser?

HAS the FDA cleared the laser you are 
considering?

ARE the light waves coherent (beneficial) 
or incoherent?

Figure 1 These light waves are 
white light.  They are not coherent 
and therefore not effective.

Figure 2 These light waves are 
non-coherent and therefore are 
not effective.

Figure 3 These light waves are 
coherent which is what you want.

QUESTIONS TO  

ASK
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WHAT IS LASER THERAPY USED FOR & HOW DOES IT WORK?

What is Laser Therapy used for? 
Laser Therapy has numerous beneficial effects for relieving 
pain, resolving inflammation and increasing the speed, 
quality and tensile strength of tissue repair. It has also been 
shown to stimulate the immune system, resolve infection 
and improve the function of damaged neurological tissue. 
Laser Therapy is also effective in increasing collagen 
production, bone repair, reducing edema, increasing 
lymphatic drainage, and increasing production of capillary 
beds.

It works by increasing ATP (adenosine triphosphate) 
synthesis in the mitochondria, activating the electron 
transport system, and many other biochemical and 
biophysical reactions in the tissue. 

How does Laser Therapy work?  
How is it possible that one modality can have a positive 
effect on so many different tissues? The answer is that it 
works mostly in the intracellular level. The photons, which 
are the packets of light energy produced by the laser, 
penetrate through the skin and into the cells. The cells 
are then able to absorb and convert this light energy to 
chemical energy that is able to promote healing and pain 
relief. 

The light energy is absorbed in the cytochromes (receptors 
in the cell). As a result, the rate of ATP production from the 
cell is increased. Bringing the rate of cell metabolism from 
a depressed rate, as is the case in damaged tissue, to a 
normal level. 

As a result of this increased cell metabolism, many different 
biological effects may occur. Cell repair is stimulated 
among all different tissues; tendon, bone, skin, nerve and 
muscle can all be affected. Laser light has been shown to 
regenerate nerve cells and restore nerve function. 

There has been shown an increase in prostaglandins, 
increased enzymes and growth factors, and cellular 
products after Laser Therapy. Angiogenesis can occur and 
reduction of fibrous tissue formation, which is beneficial 
to healing of chronic wounds. The end results of all of 
these biological effects are reduction of pain, resolution of 
inflammation and increased tissue repair.

BIOLOGICAL 
EFFECTS OF A LASER
 Anti-Inflammation

 Anti-Pain (Analgesia) 

 Accelerated Tissue Repair 
and Cell Growth

 Immunoregulation 

 Improved Nerve Function

 Improved Vascular Activity

 Increased Metabolic 
Activity 

 Reduced Fibrous Tissue 
Formation (Scars)

 Trigger Point Resolution 
and Acupuncture Point 
Stimulation 

EFFECTS OF LASER 
ON PAIN PATHWAYS
 Increase in β-endorphin 

production, blocking pain 
at the brain stem level.

 Blocking of the 
depolarization of C-fiber 
afferent neurons.

 Decrease of the neural 
membrane (action) 
potential.

 Decrease in bradykinin and 
substance p levels.

 Ion channel normalization: 
re-distributes original ion 
by energizing the cell Na-K 
and Ca pumps.



OPTIMAL WAVELENGTH
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Lasers work at many different wavelengths.  There is considered a 
“THERAPEUTIC WINDOW” that is optimal for different purposes.  For Laser 
Therapy to treat pain, inflammation, arthritis, tissue paper, etc., that window is 
basically between 600 nm and 1200 nm as shown in Figure 4.

Therapeutic Window 
There exists a narrow band in the light spectrum for which water is not a highly 
efficient chromophore, thereby allowing light energy to penetrate tissue that is rich in 
water content, such as the capillary bed. This narrow band (approximately from 600 
nm to 1200 nm) is the so-called therapeutic window. Lasers in the 600 nm to 730 nm 
wavelength have less tissue penetration than lasers in the 800 nm to 980 nm range. 



DOSAGE
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Dosage is the key to activate the biological effects of a laser.  Energy is measured in 
Joules.  Energy is often referred to as fluence.

Let’s look at two examples of joules produced in 5 minutes:

DOSAGE = Average Power X Time

INTERESTING FACT
A pocket laser pointer has at least 5mW of power. 

5 mW (.005watt) laser 
Produces 1.5 Joules 

10 watt laser 
Produces 3000 Joules

Even if you used the 5 mW (.005 watt) laser 200 times longer to 
achieve the same 3,000 Joules, it will not be as effective.  

Why? Depth of penetration is still the same since only 5 mW are 
being fired at any one time upon the targeted area.

VS



CONTINUOUS WAVE AND SUPERPULSED LASERS
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Lasers are either on or off.  

Produces a fixed level of power during the emission time. When 
operating in Continuous Wave (CW) mode, a by-product is a thermal 
effect.  Therefore, the laser should be regularly moved which allows 
for treating a larger target area.

Produces high power impulses of light for a very brief duration to 
more effectively drive light energy into the target tissue. There are 
no thermal effects in the tissue because the pulses are of extremely 
short duration, thus emitting low average power.  Therefore, the laser 
may be held in specific targeted areas without movement.

A typical Superpulsed biostimulation laser may have peak powers 
of 45W to 250W but maintain low average power densities. The 
peak power of a superpulsed laser is typically much higher than 
its average pulse power by a factor of 100s. By using superpulsed 
lasers, it is possible to more effectively drive light energy into the 
tissue using a level of power that can be even lower than that used 
with a continuous wave laser.

Superpulsed and continuous wave lasers that have same average 
power (watts) deliver the same amount of energy (joules), however 
the treatment time with superpulsed lasers is shorter (about 50% 
less long). 

CONTINUOUS WAVE MODE
The laser is constantly on  

and emitting a beam.

PULSE MODE
The laser is on for some time, 
then off for some time.

VS

Continuous 
Wave Laser

Superpulsed 
Laser

Peak Power

Average 
Power

Key considerations when choosing between Continuous Wave and Superpulsed

           Do you want…
Your patients 
to feel the 
thermal effect?

To target specific 
meridians and 

acupuncture points?

Your patients 
to have NO 

thermal effect?

To cover a large 
area quickly? The ability to surgically 

ablate tissue? (with an 
ablation handpiece)

Continuous 
Wave Superpulsed
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HELPFUL TERMS

Aiming Beam 
A light source (e.g. laser or LED with visible light) used as 
a guide light. Used with infrared or other invisible light, it 
may also be a low-level laser diode that are used for other 
applications.

Average Power 
Refers to the average power that a laser emits during the 
treatment, measured in watts (W).

Continuous Wave (CW) or Pulsed CW Laser 
Continuous-wave laser; emits laser energy at a fixed level 
of power for the entire time it is electrically driven. Can be 
made to flash a number of times per second to simulate 
pulse-like rhythms by interrupting the flow of light rapidly 
(Pulsed CW).

Duty Cycle 
Ratio of “on” duration compared to “off” during one period.  
A period is the time it takes to complete an on-and-off 
cycle.

Energy 
Used to characterize laser output, measured in joules (J).

Hertz (Hz) 
Unit of frequency, i. e. “pulses per second”, listed in Hz.

Joule (J) 
A unit of energy describing the work required to produce 
one watt of power for one second (one watt-second).

Joule / cm2 (J /cm2) 
A unit of radiant exposure used in measuring the amount 
of energy per unit area of absorbing surface or per unit 
area of a laser beam. Also called the dose.

Laser 
A source of an intense, coherent, directional beam of 
optical radiation. Also, an acronym for: Light Amplification 
by Stimulated Emission of Radiation. A laser usually is 
composed of an energy source, a resonant cavity, and an 
active lasing medium. 

Nanometer (nm) 
Unit of length equal to 10-9 m or 0.001μm; used for 
measuring wavelengths; penetration and absorption vary 
among wavelengths. 

Output Power and Output Energy 
The laser average output power is used primarily to rate 
CW lasers since the energy delivered per unit time remains 
relatively constant (output measured in watts). The power 
output level of CW lasers is usually expressed in milliwatts 
(mW=1/1000 watt or .001 watt) or watts.

Peak Power 
The maximum pulse power output of a laser and it is 
typically fixed by the laser manufacturer.

Photosensitizers 
Substances which increase the absorption of the skin or 
eye to irradiation by optical radiation, usually to UV or IR.

Power 
The time rate per second at which energy is transferred. 
Expressed in watts (joules per second); also termed radiant 
flux.

Power Density 
The intensity of the laser beam; average power divided by 
size of beam (“spot size”); relates to the dose.

Pulse Duration 
Duration of coherent optical radiation emission from a 
pulsed laser flash. Pulse duration may be measured in 
terms of milliseconds (ms=10-3 s), microseconds, (μ=10-6 s), 
or nanoseconds (ns=10-9 s) as defined by half-peak power 
points on the leading and trailing edges of the pulse.

Pulse Repetition Frequency (PRF)  
The number of pulses produced per second. 

Superpulsed Lasers 
Produce high power level impulses of light with brief 
duration. The high power level during each pulse is what 
drives the light energy deep into the target tissue. Can emit 
peak power of at least 10 times higher than the maximum 
average power. 

Thermal Relaxation TIme 
The time to dissipate the heat absorbed during a laser 
pulse.

Watt / cm2 (W/cm2) 
A unit of power; equivalent to one joule per second.

Watt / cm2 (W/cm2) 
A unit of irradiance used in measuring the amount of power 
per area of absorbing surface, or per cross-sectional area 
of a laser beam.  Also called power density.
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It is our hope that we have explained how lasers work.  We are always happy to 
answer your questions or discuss how a laser might work with the conditions you 
see in your practice.

MICHAEL BERMAN
Michael is a Partner at Berman Medical Lasers, LLC
a medical device sales, service and marketing company.
Berman Medical Lasers specializes in new, demonstration
and pre-owned continuous wave/ pulse and superposed 
therapeutic lasers.  Berman Medical Lasers partners have 
helped hundreds of doctors acquire the appropriate laser
for their particular offices and patient demographic vastly
Improving their patient sustained outcomes and increasing
revenue.

EMAIL michael@bermanmedicallasers.com 

PHONE 609.254.9329

For New Lasers    bermanmedicallasers.com
For Used Lasers   usedlaserscenter.com

ROB BERMAN
Rob is a Partner at Berman Partners, LLC a medical device 
sales, service and marketing company.  Berman Partners 
specializes in new and pre-owned continuous wave and 
superpulsed therapeutic lasers.  Our Partners have helped 
hundreds of doctors improve patient outcomes and 
increase revenue.  He has an MBA in Marketing from 
Boston University.

EMAIL rob@bermanpartners.com
PHONE 860.707.4220
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