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MONOCHROMATIC
INFRARED ENERGY

New Hope for Painful, Numb Feet?

by J. Joseph Prendergast, M.D., Pamela Scarborough, P.T., M.S,,
C.D.E., CWS., and Thomas |J. Burke, Ph.D.

eripheral neuropathy, or
nerve damage in the
extremities, is one of the
most common complications
of diabetes. It is characterized by
pain and numbness in the feet and
legs and sometimes the hands and
arms, and it is estimated to affect
between 10% and 90% of people
with diabetes, depending on the
testing method and the population
being tested. The risk of develop-
ing peripheral neuropathy rises the
longer a person has diabetes. In
addition to causing discomfort,
peripheral neuropathy can cause
problems with balance and mobil-
ity, and it is the primary cause of
slow-healing foot wounds and
amputations, in large part because
a person who has lost sensation in
his feet cannot feel when he has an
injury to his foot.

While much research has been
and continues to be devoted to the
problem of diabetic neuropathy, it
is still not known exactly what
causes it, although high blood glu-
cose levels seem to be involved.
Indeed, maintaining near-normal
blood glucose levels has been
shown to lower the risk of develop-
ing peripheral neuropathy, to slow
its progression, and to improve
symptoms in those who have neu-
ropathy. With no cure in sight,
treatment of neuropathy focuses
mainly on improving blood glucose
control, reducing pain, maintain-
ing mobility through exercise and
balance training, and preventing
further complications through fre-
quent foot examinations and some-
times special footwear.
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Current treatments for reducing
neuropathy pain include tricyclic
antidepressants, certain antiseizure
drugs, opiates, capsaicin ointment,
and transcutaneous electrical
nerve stimulation (TENS). How-
ever, none of these works for every-
one, and sometimes a treatment
that initially helps stops working
over time. In addition, little can be
done to help with numbness or loss
of sensation.

Given the number of people
affected by neuropathy and the
limited success of current thera-
pies, it's always news when a new
neuropathy treatment possibility
enters the arena. One treatment
that is receiving increasing atten-
tion in the medical community
uses monochromatic infrared
energy to increase blood circula-
tion to the affected nerves and sur-
rounding tissues.

How it works

Infrared energy is invisible to the
human eye, but its effects are expe-
rienced by people every day. So-
called far-infrared energy is felt as
heat—from the sun, fires, space
heaters, and heat lamps, for exam-
ple. Near-infrared energy, which
does not normally feel hot, is what
television remote control devices

use to communicate with the TV.

One of the monochromatic
infrared energy therapy devices
cleared by the U.S. Food and Drug
Administration, the Anodyne Ther-
apy System, uses a single wave-
length of near-infrared energy,
namely 890 nanometers. The
energy is produced by light-emitting
diodes that are embedded in flexi-
ble pads. The pads are placed in
contact with the skin in the area of
numbness or pain. The infrared
energy is believed to relieve the
pain of neuropathy and possibly
improve nerve function by increas-
ing blood flow to the affected area
and, over time, spurring the
growth of new capillaries in the
area. It does this by causing red
blood cells and the cells lining
blood vessels to release nitric oxide.

Nitric oxide is a chemical pro-
duced by cells in the body and used
for a number of important func-
tions. One of those functions is to
cause blood vessels to dilate, or
widen, allowing blood to flow easily
and ensuring adequate oxygen
delivery to cells. Another is to
inhibit blood platelets from clot-
ting. Impaired nitric oxide produc-
tion may contribute to constricted
blood vessels, high blood pressure,
and atherosclerosis. But too much
is no good either: Overproduction
of nitric oxide, which can be trig-
gered by bloodborne infections and
certain brain disorders, can con-
tribute to severe medical problems.

For most people, one way to
safely increase the amount of nitric
oxide released by cells and to
improve blood vessel health
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throughout the body is to perform
regular aerobic exercise. In fact,
the increased availability of nitric
oxide may be one of the reasons
regular exercise has been shown to
reduce blood pressure. Aerobic
exercise can sometimes help with
symptoms of neuropathy, but it
may not be enough. The use of the
Anodyne Therapy System also
appears to be a safe way to increase
nitric oxide availability.

Getting treated

While diabetes is a major cause of
peripheral neuropathy, it is not the
only one. The condition can also
be caused by circulatory problems,
certain drugs, chemotherapy, alco-
hol abuse, anemia, AIDS, back
problems, surgery, and unknown
causes. (When the cause is
unknown, it’s called idigpathic neu-
ropathy.) In fact, while neuropathy
in a person with diabetes is often
assumed to be a complication of his
diabetes, it may not be. That's why
it's important to have a complete
evaluation of any neuropathy svmp-
toms by a doctor to ensure that the
treatment is appropriate for the
underlying problem.

If the cause of neuropathy is dia-
betes, improving blood glucose
control and maintaining good
blood glucose control is the first
line of therapy. Ensuring good
blood circulation to the extremities
is important too, since blood carries
needed oxygen and nutrients to the
nerves and skin. Poor blood circula-
tion to the extremities contributes
to the slow healing of wounds.

Pain control is also an important
part of treatment, and while more
doctors are familiar with drug treat-
ment for neuropathy pain, the avail-
ability of monochromatic infrared
energy therapy is growing, with
about a thousand centers offering
this treatment in the United States.
(For more information on where
this therapy is available, see “To
Learn More” on page 56.)

Generally, monochromatic
infrared energy therapy is adminis-
tered by a doctor or physical thera-
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pist. First, for the purpose of infec-
tion control, a clear plastic barrier
is placed on the area to be treated,
then the diode-containing pads are
placed on the plastic. The pads
may be lightly held in place with a
cloth strap, paper tape, or an elastic
bandage. The device is then turned
on, and the pads are left in place
for 20 to 45 minutes, depending on
the condition of a person’s skin.
The pads warm up when in use and
can cause burns if the energy level
is set too high; therefore, the doc-
tor or therapist checks the person’s
skin every 10 minutes during the
first session to adjust the energy
level as needed. The makers of the
Anodyne Therapy System recom-
mend daily treatment sessions ini-
tially (with a minimum of three per
week) and a maintenance schedule
of one to two treatments per week.

Most people say that monochro-
matic infrared energy treatments
feel warm and soothing. Others say
they feel some tingling and puls-
ing, which is normal as blood flow
returns. Some forms of neuropa-
thy respond very quickly, while oth-
ers take longer. In studies, many
participants have reported pain
relief and improved sensation after
about 12 sessions. But like other
neuropathy treatments, mono-
chromatic infrared energy treat-
ments are not universally effective,
and balance problems associated
with neuropathy may require addi-
tional physical therapy. Most thera-
pists will work with you as long as
vou are willing and they can con-
tinue to show that your neuropa-
thy is improving.

People with diabetes who
undergo monochromatic infrared
energy therapy are advised to mon-
itor their blood glucose levels regu-
larly, especially during the first
month of treatment. As their pain
diminishes, their blood glucose lev-
els may decrease as well. This is
because stress, whether physical or
psvchological, can raise blood glu-
cose levels, and reducing stress may
lower blood glucose. Increases in
physical activit—as a part of treat-
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You may know more about the elec-
tromagnetic spectrum than you
think. Every day you are affected by
different kinds of electromagnetic
waves, including ultraviolet waves,
visible light waves, and infrared
waves, which are constantly travel-
ing through the air. Collectively,
these waves, along with gamma
rays, N-rays, microwaves, and radio
waves, compose the electromag-
netc spectrum.

What differentiates one category
of wave from another is the wave-
length, or the distance from one
wave crest to the next. Waves can
range in size from several miles, in
the case of radio waves, to one-
hundredth of a nanometer (which
is already one-billionth of a meter),
in the case of gamma rays.

Waves that are between 10
nanometers and 400 nanometers
fall into the ultraviolet range.
Ultraviolet-C light, which has the
smallest wavelength in the ultravio-
let spectrum, is emitted by the sun,
but it is filtered out by the ozone
layer before it ever gets to Earth.
Ulraviolet-A and ultraviolet-B light,
also emitted by the sun, have longer
wavelengths, and can penetrate the
ozone laver. Although humans can-
not see ultraviolet light, many of us
have been acquainted with its effects
in the form of sunburm.

Visible light is the only form of
electromagnetic radiation that can
be detected by the human eye. This

portion of the spectrum has wave-
lengths that measure from 400
nanometers to 700 nanometers, and
ranges in color from violet to red.
The perception of color is created
by the reflection of particular wave-
lengths of light off objects and into
the eve. A blue sweater, for example,
absorbs all of the wavelengths in the
visible spectrum except that which
corresponds to the color blue; this
wavelength is reflected off the
object to the eve and interpreted as
the sweater’s color. Because the sun
emits wavelengths for all the colors
in the visible spectrum, it appears to
us as white,

Wavelengths just beyond the visi-
ble spectrum fall into the infrared
range, which extends from approxi-
mately 700 nanometers to 1,000,000
nanometers (or 1 millimeter). Hu-
mans generally do not detect near-
infrared energy, which has the
shortest wavelengths in the
infrared zone. Rather, we observe
its effects only indirectly, such as
when we use a remote control to
operate a television set. The Ano-
dyne Therapy System emits energy
in the near-infrared zone. Far-
infrared energy, on the other hand,
is detected directly by the human
body every day in the form of heat.
In fact, when someone holds his
hand over a hot stove or a space
heater, his sensation of heat is actu-
ally caused by his body’s absorption
of far-infrared energy.




ment or as a result of improved
nm.lrupathy symptoms—can also
lower blood glucose.

While monochromatic infrared
energy therapy is considered safe
for most people, the makers of the
Anodyne Therapy System caution
that the device should not be used
over or near the womb of pregnant
women or over an active malig-
nancy (cancer).

Reimbursement
Medicare and most private insur-
ance carriers will cover monochro-
matic infrared energy therapy
(after any deductibles and copay-
ments) if you are being treated by a
physical therapist. In some cases,
doctors can also be reimbursed for
treatments, but that varies from
state to state. You will need a pre-
scription from your doctor to be

referred to a physical therapist if

you want the treatments to be
covered by your insurance or
Medicare.

.

Ongoing care
Because diabetes and most other
causes of neuropathy are chronic
conditions, your therapist or doctor
will likely recommend home exer-
cises to help you continue to
improve your balance and ability to
walk. They may also suggest contin-
ued use of monochromatic infrared
energy at home for ongoing pain
relief and to help you maintain
your circulation. Medicare or your
private insurance may cover a
monochromatic infrared energy
home treatment system with your
doctor’s prescription if you have
shown improvement during your
clinical treatment program,

No matter how your feet feel,
regular foot exams are critical for
people with diabetes. The Ameri-
can Diabetes Association (ADA)
recommends that all people with
diabetes receive an annual foot
exam to assess the sense of feeling
in their feet, foot structure, blood
circulation to the feet, and skin

56

TO LEARN MORE

For a listing of Anodyne Neuropa-
thy Care Centers, which offer
monochromatic infrared energy
therapy, call (800) 521-6664 or
visit www.anodynetherapy.com,

For more information on foot
care and neuropathy, contact the
following organizations:

AMERICAN DIABETES
ASSOCIATION

www.diabetes.org (Click on “All
About Diabetes,” then “Type 1
Diabetes,” then “Complications.”)
The ADA also publishes The
Uncomplicated Guide to Diabeles
Complications, 2nd Edition, which
can be ordered by calling (800)
232-6733.

AMERICAN PODIATRIC
MEDICAL ASSOCIATION

(800) FOOTCARE (366-8227)
(Call for information about foot
health.)

www.apma.org (Click on “Foot
Health Information,” then on
“Diabetes.”)

DIABETES SELF-MANAGEMENT
www.DiabetesSelfManagement.com
(Click on “Feature Articles,” then
“Diabetes Complications,” then

“Treating Neuropathy While Wait-
ing for a Cure.”
8

NATIONAL DIABETES
INFORMATION
CLEARINGHOUSE
www.diabetes.niddk.nih.gov
(Click on “Complications of
Diabetes,” then “Diabetic Neu-
ropathies: The Nerve Damage
of Diabetes.”)

For a free paper copy of “Diabetic
Neuropathies” or a copy of the
booklet Prevent Diabetes Problems:
Keep Your Nervous System Healthy,
call (800) 860-8747.

NATIONAL INSTITUTE OF
NEUROLOGICAL DISORDERS
AND STROKE
www.ninds.nih.gov (Click on
“Disorders,” then on “Diabetic
Neuropathy.”)

THE NEUROPATHY
ASSOCIATION
www.neuropathy.org

(212) 692-0662

This nonprofit membership
organization provides support and
education and funds research on
neuropathy. Membership is free
but contributions are encouraged.

health. The ADA says those with
peripheral neuropathy should have
a visual inspection of their feet at
every scheduled visit to a health-
care professional. In addition, you
should check your feet for any blis-
ters or irritation every day. If your
feet have changed shape because
of neuropathy, your doctor may
refer you to a podiatrist, who can
prescribe special shoes or shoe
inserts to protect your feet from
injuries and relieve pressure points.

Neuropathy does not inevitably
worsen in everyone who has it. By
controlling your blood glucose lev-
els, blood pressure, and choles-
terol, as well as by exercising regu-
larly and staying abreast of new

therapies, you may be able to slow
this complication, avoid others, and
make a real difference in your

life. (]

Dr. Prendergast has been a practicing
diabetologist for over 30 years and

is the founder of the Endocrine Mela-
bolic Medical Center in Redwood
City, California. Pamela Scarborough
is currently the dirvector of education

for Educators 2000Plus, providing

continuing education to medical
prrofessionals on wound care and
diabetes management in Dallas,
Texas. Dr. Burke is eurrenily Dirvector
of Research and Clinical Affairs at
Anodyne Therapy, LLC, in Tampa,
Florida.
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