Light as a restorative and protective
therapy for the treatment of injury
and disease in veterinary medicine has

genel

ted increasing interest over the
last decade. This is due to numerous
factors, especially the ability to apply this
modality in a non-invasive way that has
no detrimental side effects to the patient,
or negative environmental impacts. Laser

therapy, or photobiomodulation (PBM),

has a beneficial effect on cells and tissues,
contributing to a directed modulation of

cell behaviars, enhancing the processes of

Why
photobiomodulation also reducing inflammation and pain
needs to be an All these effects make PEM a versatile

tial modality for many “first-aid” situations,
essentia parl.“ such as treating traumatic wounds or
of your veterinary burns, acute muscle injuries, and snake
treatment plans. bite envenomation cases

tissue repair and cell proliferation while

TRAUMATIC WOUNDS, BURNS,
AND DECUBITAL ULCERS

The benefits of laser therapy in wound
healing are well described in the
lite

ature. In vivo and in vitro studies

have shown that PBM accelerates the
activity of fibroblasts, collagen synthe

£ and neovascularization, decreases

inflammatory cells, and increases the
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e NS amount of elastic fibers in the wound
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healing process PBM also offers a
demonstrated benefit for use in thermal

I burns to encourage re-epithelialization

and reduce scar tissue.* It may also have
potential benefits for infected wounds,

where it may enhance macrophage
function and modulate the immune
response® as well as potentially having
some direct effects on microorganisms.®
Straightforward acute wounds that have
A N D been cleaned may require only one to three
treatment sessions, depending on wound
size, before significant contraction and.
or complete healing is noted. Treatment
should be administered in an off-contact
manner so as not to contaminate the
wound further, or contaminate the

optical probe itself. The entire wound
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“bed” should be treated as well as a
few inches of healthy-looking tissue
margin around the wound

A starting dose of 2-5 J/em? is
recommended, treating daily if possible
and then reducing the frequency
of treatment sessions as the lesion
improves.” Chronic or infected
wounds and thermal burns may
require a more aggressive treatment
schedule. Alongside other standard
of care therapies and supportive care
measures, especially for wounds such
as decubital ulcers, higher Fluences
(energy densities) may be necessary in
order to appreciate beneficial results. If
no improvements are seen after three
or four treatment sessions with the
previously mentioned starting doses, an
increase in the amount of total energy
(in total joules) delivered at 25% to 50%
per session is recommended until a
significant response is seen.” It is worth
noting that PBM should be applied after
the wound or burn has been cleaned (or
debrided) and prior to the application of

that PBM attenuated the extent of
edema, myofibrillar degeneration, and
area of necrosis.**

Taking all of the above into account,
PBM is crucial during several phases
of rehabilitation from muscle injury,
During the acute phase following
injury, where the goal is to limit the
effects of immobilization, reduce
pain and inflammation, and promote
healing of the injured tissue, PBM may
be used daily if possible.* Additionally,
it may be used throughout later
stages of rehabilitation where the
goals shift to enhancing mobility,
improving  endurance and/or
strength, re-establishing more normal
neuromuscular control patterns,
and ultimately to strengthening
and conditioning injured areas even
further. Time between treatment
sessions is gradually increased as
the patient improves, a common
approach to resolving injuries and
returning to full function. In the case
of performance animals, long term

any or band

MUSCLE INJURIES

FBM may be used preventatively to
benefit athletic training by reducing
delayed-onset muscle soreness and
signs of muscle damage after intense
exercise. This modality may also be
used to treat muscle damage caused by
strains or trauma. Numerous studies
have demonstrated the usefulness
of PBM in muscle recovery after
injury.®#¥ Studies that have examined
markers for oxidative stress and
inflammation in muscle tissue from
euthanized animals, or in serum from
other patients, have demonstrated that
PBM accelerated or resolved the acute
inflammatory response and reduced
oxidative stress elicited by muscle
trauma.'"** Other research that looked
at PBM effects on histopathological
features after muscle injury showed

e therapy asa p
measure prior to athletic events may
also be considered.

When treating in vivo, the depth of the
target tissue is of utmost importance
Thus, for transcutaneously delivered
light to be effective in injured muscle
tissue, the light's parameters and PBM
application protocols must be such
that — after accounting for the light’s
energy losses in the haircoat and the
intervening tissues of the skin, fat, etc.
— a sufficient amount of light must
reach and be absorbed by muscle cells
in the injured area(s). A starting point
for fluences that may be effective,
depending on the size of the patient
and the depth of tissue being treated,
would be 6-10 J/em® up to 20 J/em®
or higher in some cases."'*"" One
way to maximize the amount of
light penetrating to deep tissue for
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musculoskeletal injuries is to treat with the optical probe in
firm contact with the skin, minimizing the amount of light

that may be lost due to reflection off the skin's surface.”

SNAKE BITES

Numerous small animal models have been researched with
regards to PBM and inflammatory pain. One particular
application of PBM and its benefits in treating inflammatory
pain is related directly to snake bite envenomation. Bites
from certain snakes can cause severe local tissue damage,
systemic coagulopathy, and localized edema, intense pain,
hemorchage, and myonecrosis. Studies in mice have shown
that PBM improved pain, reduced inflammatory infiltration,
stimulated phagocytosis, and increased regeneration of
muscle fibers and myoblast proliferation after injection
of Bothrops moojeni venom.*®' PBM has also been shown
to promote vascular endothelial growth factor receptor 1
(VEGFR-1) expression and increase angiogenesis,” as well
as improve skeletal muscle regeneration by accelerating
recovery of the myofiber mass® post-injection of venom into

mouse skeletal muscle.

A veterinary surgeon working from a large multi-
specialty 24-hour emergency and critical care hospital in
Tucsen, Arizona, that treats an average of 395 rattlesnake
envenomation cases each year, recently authored a chapter
in the veterinary textbook Laser Therapy in Veterinary
Medicine: Photobiomodulation.** In this chapter, Dr. Barbara

N~
BN

Gores describes initiating laser therapy for snake bite
envenomation patients after they have been stabilized with
IV fluid therapy, analgesics, and in most cases, antivenin.
Treatment with PBM usually begins six to eight hours after
hospital admission and is administered once daily while
the patient is hospitalized (usually two to four treatments
in-clinic) followed by an additional two to four sessions
after discharge at a fluence of approximately 8 J/cm?
though as with other deep tissue doses, this varies
depending on the size of the patient and the area/depth of
the wound being treated. Dr. Gores goes on to describe that
anecdotally, over the past decade since initiating PBM for
these cases, there has been a significant decrease in clinical
morbidity as well as the necessity to perform major surgical
reconstruction of snake bite wounds at their facility. This is
also consistent with the anecdotal success reported to this
author by other colleagues utilizing PBM in similar cases
throughout the country.

In conclusion, since Mester's original discovery in the
1960s (see sidebar below), a large amount of research has
behind PBM
Though further work focusing on a deeper understanding
of molecular mechanisms, biological context, and optimal

been done to elucidate the mechanisms

dosing parameters for various conditions is still underway,
great progress has been made in PBM research. This
modality has the potential to make a significant impact
on the overall prognosis and outcome of many veterinary
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patients being treated for acute traumatic conditions;
however, this therapy may be commonly overlooked when
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evaluating these cases. Laser therapy is well tol d in
veterinary patients, and easy to perform by technical staff.
Its use should be considered, especially in these types
of cases, in order to maximize success, reduce pain, and
hasten the return to full health.
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