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Class matters
Understanding the FDA classifications of therapeutic lasers.
BY N E L S O N M A R Q U I N A D C , P H D, A N D R O B B E R M A N

TWO QUESTIONS FREQUENTLY
ASKED BY CHIROPRACTORS TO
distributors of therapeutic lasers

are “Is that a cold laser?” and “How do
cold lasers work?” But what are cold
lasers, and where do they fit among
the variety of lasers available for
therapeutic use?

A little history
Originally, the term cold laser was used
in the 1970s to distinguish therapeutic
lasers from surgical lasers, which were
hot or had a thermal effect as a result
of the focused average power required
to cut and perform surgery. The early
therapeutic lasers were of considerably
low average power and were often less
than 50 milliwatts (mW).

The U.S. Food and Drug Adminis-
tration (FDA) did not clear any lasers
above 500 mW of power until 2004.
Therefore, a maximum 500 mW or
class 3b became the de facto power
level that was equated with non-
surgical or “cold” lasers.

Laser myths vs. realities
Because lasers come in a range of
forms with various purposes and
functions, there is considerable
confusion regarding their use and
performance. The following are some
commonly held misconceptions
regarding various types of therapeutic
lasers.

Cold lasers cannot burn the skin. Not
true if the laser is a continuous wave
laser at the mid-to-upper end of the
Class 3b classification. If the laser has a
suitable power density and is held in
place for a period of time, tissue burns
can occur.

Class 3b lasers do not have a thermal
effect. Heat is a by-product of the
tissue absorbing the laser emission.
The fact that the laser is called a “cold
laser” does not mean that it is cold to
the patient. In fact, a continuous wave
Class 3b laser could burn or cut a
patient’s skin.

All Class 4 lasers are surgical lasers and
can easily burn or cut a patient. All
surgical lasers are Class 4, but not all
Class 4 lasers are surgical lasers.
Although some advertising uses the
term “Class 4” as a proxy or shorthand
for lasers that can burn, it is an
inaccurate description if the power
density is not taken into account.

Peak power output determines whether a
laser is called a cold laser. The FDA
classification is based on the average
power produced by the laser. A 45-
watt peak power super pulsed laser
may produce only 400 mW of average
power and therefore is correctly
classified as a Class 3b laser, not a
Class 4 laser.

Continuous wave Class 4 lasers can
easily burn patients. Continuous wave
lasers that produce a thermal effect are
safely used by moving the treatment
handpiece slowly across the treatment
area, rather than kept in one place.
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Risk is minimized by following proper
treatment and safety protocols.

Super pulsed Class 4 lasers can easily
burn patients. Super pulsed lasers fire
pulses in nanoseconds compared to
the thousandths of a second that
continuous wave lasers fire. The rapid
pulsing dissipates thermal effects so
that you can place a super pulsed
treatment head on a patient and leave
it in place as if it were an actual cold
laser.

Calling a Class 4 laser a cold laser makes
it one. A laser either has a thermal
effect or it does not. The presence of a
thermal effect is not a result of a Class
4 status, but a function of a laser’s
energy density.

A laser must be held in one place to
achieve maximum results. While many
low-powered lasers must be held in
one place to deliver a sufficient
quantity of joules (energy) to start the
biological cascade of the healing
response, a laser with higher average
power can produce an effective dosage
more rapidly. The practitioner or staff
member can move the laser handpiece
to completely cover the treatment area
while providing the necessary energy
density.

Clearing the air
New terminology may be helpful to
explain the average power that a laser
can produce. A number of manufac-
turers and researchers are using the
term “low level laser therapy” (LLLT)

to describe lasers that operate below
500 mW (or Class 3b). The World
Association for Laser Therapy (WALT)
and the North American Association for
Laser Therapy (NAALT) have deter-
mined that the proper terminology to
use for LLLT is photobiomodulation
(PBM).

Laser manufacturers have also begun
using terms such as “high power,” “deep
penetrating,” and “deep tissue” to
describe their Class 4 offerings. And
some take the same shorthand approach
as those using “cold laser” and simply
say “Class 4” to indicate higher power.

The more clinically useful approach
is to refer to average power rather than
focus on the thermal effects of lasers.
Clearer terminology can promote
better understanding.
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Laser safety classifications
The FDA established the laser safety classification system primarily to indicate
the risk of injury to the eyes, not to specify clinical performance.

Class 1 Safe under reasonable operation

Class 1M Generally safe; some precaution required

Class 2 < 1 mW average power, visible light, low power; blink response
limits risk

Class 2M UV or IR light at low average power, generally safe LED systems

Class 3R(A) Safe for viewing with the unaided eye

Class 3a 1–5 mW of average power

Class 3b 5–500 mW of average power; viewing beam is hazardous to eyes,
diffuse reflections are safe

Class 4 >500 mW average power all the way to industrial megawatts;
hazardous to eyes under all conditions


