








f

Laser Therapy

of group A (685 nm, 3 J/cm?), followed by
the animals of group C (830 nm, 3 J/cm?),
and B (685 nm, 10 J/cm?2), and finally, the
animals of group D (830 nm, 10 J/cm?2).
The authors concluded: “All wavelengths
and fluences used in this study were effi-
cient at accelerating the healing process
of Achilles tendon post-tenotomy, partic-
ularly after the 685-nm laser irradiation,
at 3 J/cm2. It suggests the existence of
wavelength tissue specificity and dose de-
pendency.”*

Interestingly, in this study, the shorter
wavelength was associated with the better
healing outcome. Counterintuitively,
lesser exposure to laser irradiation result-

ed in an improved healing outcome than

higher doses of exposure. These authors
note: “The better tissue response was ob-
served after the irradiation with the 685-
nm laser, at the dosage of 3 J/cm2. The
animals irradiated with the 830-nm laser,
at the dosage of 10 J/cm? presented the
weaker response to laser irradiation. The
best tissue response was obtained after
the 685-nm laser irradiation, at the
dosage of 3 J/cm2.”

Specifically, the 685-nm laser irradia-
tion at 3 J/cm? showed a 16% improved
tendon healing over the 830-nm laser at
3 J/cm?; a 33% improved tendon healing
over the 685-nm laser at 10 J/cm?; and a
54% improved tendon healing over the
830-nm laser at 10 J/cm2.

Carrinho et al concluded that “Our re-
sults suggest that laser irradiation (partic-
ularly using the 685-nm laser, at the
dosage of 3 J/cm2) produced an increase
of cell proliferation through changes in
mitochondrial physiology, subsequently
affecting RNA synthesis, which, in turn,
alters the expression of various cell regu-
latory proteins.”**

Clinical Considerations

Several studies have generated caution
concerning higher levels of exposure to
low level lasers. Tuner and Hode note that
“If a dose above the highest one suitable
is administered, weaker or no biological
effects will result. With an even greater
dose, the bio-suppressive range is entered
(inhibiting effect result).”

In 2004, in an article titled “Photobio-
logical Principles of Therapeutic Applica-
tions of Laser Radiation,” the authors
note that the positive action of laser bios-
timulation is changed “into inhibition of
vital activity processes” under large doses
of laser radiation, “which is a main hin-

drance to a successful application of laser
therapy and a cause of disappointment.”'®

Possibly the most important article to
be aware of regarding the effects of the
energy output of lasers was published in
the January 2006 issue of the journal
Lasers in Surgery and Medicine. This ar-
ticle notes that a lower dose of laser irra-
diation “...has a stimulatory influence on
wounded fibroblasts with an increase in
cell proliferation and cell viability without
adversely increasing the amount of cellu-
lar and molecular damage. Higher doses
were characterized by a decrease in cell vi-
ability and cell proliferation with a signif-
icant amount of damage to the cell mem-
brane and DNA.”*

These authors further note that by
spreading the light out over 3.3 cm, “the
light is divergent and is not as harmful as
anarrow parallel beam that allows the en-
tire volume of intense laser light to be fo-
cused or concentrated on one small
area.”'*The laser used in this study used
only 3 mW of power.

Summary

Mitochondria present a paradox: not only
are they the major producer of ATP ener-
gy, but they are also the major producer
of free radicals. As the mitochondria pro-
duce the ATP energy that our bodies re-
quire to function, the mitochondria also
produce the free radicals that damage and
age our bodies. Lasers increase the mito-
chondrial production of ATP without in-
creasing the production of free radicals.
Anything that increases the production of
ATP energy will speed healing and im-
prove symptoms. Since lasers can achieve
this with minimal side effects or risks, low-
level laser therapy is here to stay. Review-
ing the books by Karu,® Tuner and Hode,*
and Baxter," shows the magnitude and di-
versity of research that has already been
completed concerning low-level laser
therapy and laser photobiology. Low-level
laser therapy has both local and systemic
influences, and some laser wavelengths
can affect the action potential of neurons.
However, there is some evidence that
higher amounts of laser energy delivered
into the body may not improve clinical
outcomes, and there are suggestions that
excess exposure to laser irradiation may
even be harmful. W
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more than 29 years of practice experience. He
serves as part-time undergraduate faculty at
Life Chiropractic College West and post-grad-
uate faculty of several chiropractic colleges. He
is the Vice President of the International Chi-
ropractic Association, coordinator of a certifi-
cation program, Chiropractic Spinal Trauma,
and has taught more than 1,200 post-gradu-
ate continuing education seminars in the U.S.
and abroad.

He is a contributing author to the books
Motor Vehicle Collision Injuries, editions 1 and
2, and Pediatric Chiropractic, and writes a
quarterly column in the American Journal of
Clinical Chiropractic. He has recetved numenr-
ous awards recognizing his contributions as ed-
ucator and clinician. Dr. Murphy’s reviews of
articles regarding alternative health issues can
be accessed at www.danmurphydc.com.
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