Laser Therapy:

Dosing, What's It All About?

Companion Animal Health®

What does “dose” mean in laser therapy?

Just like the prescription of drugs, there is an appropriate target dose of laser therapy energy: where oral
medications are dosed in mg/kg, laser therapy doses are prescribed in Joules per square centimeter (cm).

Laser therapy doses should be determined by the type of condition being treated, the depth of the target tissue,
and the patient’s individual absorption characteristics.

In general, a target dose of 8-20 Joules/cm? is recommended for deep conditions (conditions including muscle
pain or swelling, edema, osteoarthritis, etc.). This enables a therapeutic amount of light to penetrate to the target
tissue. A target dose of 3-5 Joules/cm? is recommended for superficial conditions, or areas that can be visualized
(wounds, skin infections, etc.)

Some laser therapy devices come with preset protocols to help determine target doses for a wide variety of
conditions. Companion Therapy Lasers’ SmartCoat+ technology adjusts the treatment protocol based on a
patient’s species, condition, and individual absorption characteristics (body weight, coat color and length, body
type, and skin color). The Companion Therapy device uses this information to adjust the proper blend of 980 nm
and 810 nm therapeutic light, as well as power and total energy, to ensure optimal penetration and delivery of a
therapeutic dose.

The key to achieving a consistent results is to administer an effective therapeutic dose based on all the factors
listed above and to do so using appropriate clinical treatment technique.
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Laser focus

What to know about adding photobiomodulation therapy to your practice.

BY LUIS H. DE TABOADA, MSEE, AND WENDY S. FRYDRYCH, PHD

RE YOU CONFUSED BY
MANUFACTURERS' CLAIMS ABOUT
the best laser therapy devices?

Are you skeptical of light therapy as a
treatment modality? Your confusion is
understandable—there have been mixed
messages and unrealized claims about
various medical light therapy devices.
A look at the research will help you
better understand light therapy.

Photobiomodulation

Shortly after the laser was invented in
1960, Endre Mester noticed that
applying laser light to the backs of
shaven mice caused their hair to grow
back more quickly than in mice not
exposed to laser.! He also observed
that skin incisions appeared to heal
faster on laser-treated animals. These
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findings initiated research to understand
the effects of light on living cells and
the mechanisms involved.

Hundreds of scientific studies have
been conducted in vitro to characterize
the dosages needed to achieve a cellular
response with light2 These studies give
a baseline for the amount of laser energy
needed to achieve results at the cellular
level.

Over the past 30 years, researchers
have come to accept the term “photo-
biomodulation” to describe the process
by which light stimulates or inhibits
cell function. Many terms have been
used to describe the therapeutic use of
light devices.?> One of the more
frequently used terms has been low-
level laser therapy (LLLT); however,
devices that use light-emitting diodes
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(LEDs) are not included in the term
even though an LED-based device may
be able to deliver an LLLT response.

There was reluctance to adopt the
term photobiomodulation because it
was not a MeSH (Medical Subject
Heading) search term. MeSH is
contained in the National Library of
Medicines controlled vocabulary,
which consists of terms that are used
to index articles in the world’s leading
biomedical journals.*

In 2014, a consensus nomenclature
meeting was held and subsequently the
term “photobiomodulation therapy”
was chosen to be added to the MeSH
database as an indexing term.>>
Photobiomodulation therapy is defined
as the therapeutic use of light, absorbed
by chromophores found in the body, to

REPRINTED FROM CHIROPRACTIC ECONOMICS



CLINICALCONCERNS

DOSE CALCULATION EEB

As with any complicated technology, even if you don't understand exactly
how it works, you should have a basic grasp of the mechanisms involved.

trigger nonthermal, non-harmful
biological reactions that result in
beneficial therapeutic outcomes.’

Protocols for use
Appropriate dose selection is critical to
the safety and effectiveness of photobio-
modulation therapy. To get clinical
results, sufficient light must reach
the target tissue. There are various
parameters to consider when calculating
dose, including power density or
irradiance, treatment time, wavelength,
pulsing, and application technique.t
The therapeutic dose is measured in
joules (J) delivered per square inch of
surface area.’> Much of the research
conducted in the field has involved cell
or small animal studies in which low
power and small beam size were
sufficient to treat the cells or muscles.
A recent study published by Anders,
et al,, reported the successful trans-
lation of in vitro results obtained in the
petri dish by using those parameters to
treat surgically repaired peripheral
nerves in vivo.” The researchers found
an optimal dose for nerve repair in
vitro to be 97.5 percent less than that
required when delivered on the surface
of the skin.

Power and density
The FDA regulates lasers for medical
use. Unlike surgical medical lasers,
which use precisely focused light to
treat or remove tissue, therapy lasers
do not focus light and do not harm
tissue. Therapy lasers typically have a
lower power density or irradiance (i.e.,
the power is spread out over a larger
area). The FDA designates these lasers
as biostimulation lasers.®

The FDA also classifies lasers by
their output power. Early FDA-approved
therapy lasers were Class 3b lasers
(maximum 0.5 watts). In 2003, the
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FDA approved the first Class 4 laser
(greater than 0.5 watts) for the relief
of minor muscle and joint pain. The
higher powered lasers make it possible
to not only apply the benefits of
photobiomodulation superficially, but
also to treat a greatly expanded range
of conditions by delivering a clinically
effective dose to target areas below the
skin (e.g., hamstring muscles), and in a
shorter period of time.

Optimal wavelength

For light to produce beneficial thera-
peutic outcomes, it must be delivered
at an appropriate wavelength and of
sufficient intensity to the target tissue.
One range of wavelengths has been
referred to as the “optical window” for
photobiomodulation therapy, where
there is minimal absorption from
different substances (e.g., water,
hemoglobin, and melanin).

The current understanding is that
light in the visible range (600 to 800
nanometers) is absorbed more by
hemoglobin and melanin, so these
visible wavelengths are better suited for
superficial areas. To effectively treat
deeper musculoskeletal conditions,
therapy lasers should be in the near-
infrared range (800 to 1,000
nanometers).

Understanding pulsed laser
Photobiomodulation therapy can be
delivered in either continuous wave
(CW) or pulsed mode. Typically there
are two types of pulsing used in therapy
lasers—superpulsed or gated.!0

Various claims suggest the ideal
pulsing frequencies; however, there are
no published reports on the advantages
of pulsed light in reducing pain and
inflammation in humans. A review by
Hashmi, et al., that looked at CW versus
pulsed light concluded that more
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evidence is needed.

When the laser is used in gated
mode, it is cycling its CW power on
and off and consequently delivering a
lower average output power. In general,
the use of pulsing decreases light
delivered to the target. On the other
hand, in instances where there is a
concern about heating tissue, such as
in treatment of the brain, pulsing can
be used to further control the output
power of the laser. In a recent paper
that looked at human cadaver brain
tissue, there were no differences
observed in light penetration between
pulsed and CW laser light.!!

Implementation and application
As with any complicated technology,
even if you don't understand exactly
how it works, you should have a basic
grasp of the mechanisms involved. If
you are using a laser that has prepro-
grammed protocols, understand the
differences between treatments when
your patient’s skin color is light or dark,
or their body size is small or large. For
example, if the laser has a mix of 980
and 810 nanometer light for treatment
of light skin, it may switch to only 980
nanometer light to treat dark skin.
Protocols for larger bodies will deliver
a larger dose compared to treatment of
a patient with a smaller build.
Additionally, a significant amount of
light is lost when you operate in non-
contact mode due to reflection from
skin and hair surfaces. Therefore, it is
advantageous to treat on contact, and
it is especially helpful if you are able to
compress the tissue (and blood) to
deliver even more light to deeper
tissues.

A bright future
Scientifically sound research is
advancing in the field of photobio-

CHIROECO.COM



REPRINTED FROM CHIROPRACTIC ECONOMICS

CLINICALCONCERNS

modulation, and light-based devices
can be used to address a variety of
medical issues.’> When a compre-
hensive treatment approach is used,
laser therapy is an effective modality.!>-
17 Lasers are being used with great
success in chiropractic, veterinary
medicine, professional sports, and
rehabilitation clinics around the
world.!81° @

LUIS H. DE TABOADA, MSEE,
has over 20 years' experience in
medical laser design, development,
and manufacturing. He holds
numerous patents and has co-
authored over 20 publications in the field of
photobiomodulation. He is currently the VP
for research and development at LiteCure.

WENDY S. FRYDRYCH, PhD, is
the clinical studies manager at
LiteCure. Wendy has a BS in
physics from Pennsylvania State
University and a PhD in materials
science and engineering from the University
of Pennsylvania. She can be contacted at
wendyf@litecure.com.
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Shining new light on laser therapy

By John C. Godbold, Jr. DVM
For The Education Center

confusing names such as cold-laser therapy, low-

level laser therapy, Class III laser therapy, and Class
IV laser therapy. Unfortunately, these terms describe the
devices being used rather than the effect they have on
tissue. Terminology based on the effects therapy lasers
have on tissue is more descriptive and accurate.

The term most descriptive of the complex mechanisms
and the cascade of physiological events that follow laser
therapy is photobiomodulation. Photobiomodulation
describes the way photons interact with the target tissues.
It accurately describes a nonthermal interaction within
the tissue, dependent on endogenous chromophores that
absorb the energy in photons and elicit photophysical and
photochemical events.

I aser therapy has had many contradictory and

Indications

Noninvasive and nonpharmacological photobiomodulation
accomplishes three main things: pain reduction,
inflammation modulation, and healing process acceleration in
soft tissue and bone. These effects make photobiomodulation
therapy indicated in a wide variety of conditions.

Add photobiomodulation therapy to standard protocols
for surgical patients as part of pain management. Treat
acute painful and inflammatory conditions such as
pyotraumatic dermatitis during the initial treatment. Treat
soft tissue trauma—such as burns, wounds, snakebites,
and musculoskeletal injuries—both on initial presentation
and throughout the entire healing process. In addition,
laser therapy can be an extremely important component in
management of more chronic conditions, including arthritis
and other degenerative joint diseases, anal sacculitis,
stomatitis, sinusitis, and lower urinary tract disease.

Photons, tissue, and photobiomodulation

Key to photobiomodulation is the absorption of photonic
energy by chromophores within cells. The chromophore
cytochrome oxidase is concentrated within mitochondria;
it absorbs the energy in photons and delivers it into
metabolic processes including the Krebs cycle. This results
in increased adenosine triphosphate production, as well as
increased levels of nitric oxide and reactive oxygen species,
important in cellular signaling. Metabolic activity increases
and cell growth and reproduction are accelerated.

Other complex mechanisms occur at same time. There is an
increased release of endogenous opioids, and beta-endorphin
levels rise. There is a direct effect on nerve tissue producing
suppression of nociceptors and an increase in stimulation
threshold. Neuron impulses are reduced, reducing pain.

A marked and rapid effect on inflammation is due to
modulation of chemical mediators with a decreased release
of pro-inflammatory substances such as prostaglandins. A
transient vasodilation results in increased circulation and
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Turning photons into results

oxygenation of the tissue. In addition, there is a similar
effect on lymph vessels, activating the lymph drainage
system and reducing edema.

Significant stimulatory effects on the healing process are
induced. As with the anti-inflammatory effect, chemical
mediators are involved, with an increased release of pro-
healing cytokines. Angiogenesis is stimulated, fibroblast
replication and migration increases, collagen production
increases, and wound contraction is accelerated by the
conversion of fibroblasts into myofibroblasts.

A similar effect stimulates bone healing. Angiogenesis
is stimulated at the fracture site, accompanied by an
elevation of osteogenic factors in the damaged tissue,
resulting in accelerated development of new bone and
faster fracture healing.

Predictable and reproducible results

Several treatment parameters help achieve predictable
and reproducible results. An appropriate wavelength
of light must be used (800 to 1,000 nanometers), and it
must be delivered to the tissue in an appropriate way,
with an appropriate dose.

A therapeutic dose of energy must reach the target
tissue. Target doses are expressed in J/cm?. A joule is a
quantity of energy; 1 joule is the energy of 1 watt (W) of
power delivered for 1 second. Target doses express how
much energy, in the form of photons, to deliver to a given
area of tissue to induce photobiomodulation.

1 joule (J) = 1 watt (W) per second

When treating conditions that are more superficial in tissue
(those we can see), reccommended starting doses are 3 to
4 J/cm?. When treating deeper tissue conditions (those we
cannot see), higher target doses are required. To ensure
enough photons reach deeper target tissue, more photons
must be delivered to the tissue surface to overcome superficial
absorption by nontarget chromophores. Recommended deep
tissue target doses are in the 8 to 10 J/cm? range for companion
animals and can easily be much higher for larger patients.

Superficial tissue 3 to 4 J/cm?
Deep tissue 8 to 10 J/cm?

Protocols for treatment of specific conditions are
available in the software in better quality, veterinary-
specific therapy lasers. These software-defined treatment
protocols have proven very effective when used to
treat appropriately sized areas of affected tissues. With
scientifically calculated software protocols that include

appropriate dose calculations, treatments result in
predictable and reproducible results.

New software developments allow for the input of patient-
specific characteristics: body type, skin color, and coat length
and color. The software uses this information to deliver
a protocol that ensures a correct dose is delivered with
maximum photon penetration, and that every patient is
treated with the correct dose, for every condition, every time.

Shine your light with laser therapy
Today’s veterinary practice can turn photons into results.
With the use of modern, up-to-date therapeutic lasers,
practitioners can improve their quality of care and the quality
and quantity of patients’ lives, and excite the entire practice
team and clients with this advanced, cutting-edge technology.
For more than a decade, veterinarians and practice teams
have joined together to shine new light on their patients
with laser therapy. As laser therapy enters its second decade
in veterinary medicine, the light has never been brighter. ®

Dr. Godbold, Jr., has a general practice background and has been
teaching colleagues about laser technologies since 2001. He is a
contributing author and co-editor of Laser Therapy in Veterinary
Medicine - Photobiomodulation. In high demand as a laser
trainer, he has spoken at more than 550 workshops, wet labs, and
continuing education courses throughout the world.
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This Education Center article, underwritten by
Companion Animal Health of Newark, Del., is an excerpt
from a free three-hour continuing education course
available at CompanionCE.com.

Webinar: Laser Therapy in Veterinary Medicine: Photobiomodulation

Juanita Anders, PhD (a leading researcher in light-based therapeutic technologies) provides a
comprehensive overview of photobiomodulation (PBM), from the underlying science to practical
clinical applications and effective dosing parameters supported by research.

Watch it at www.LiteCurelnfo.com/PBMExpert
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Everything you need to know about
achieving consistent clinical results

Reaching Target Tissue

For PBM to occur, light needs to reach the
mitochondria of the damaged target tissue. Laser
therapy is applied to the surface of the skin. The
best clinical results are achieved when a sufficient
amount of light (humber of photons) reaches the
target tissue. There are a number of factors that
can help maximize the light that reaches the target
tissue. These include:

proper wavelength selection, sufficient laser power,
reducing reflections, and minimizing absorption by
molecules not involved in photobiomodulation.

What Wavelengths of Light are the Best for
Photobiomodulation (PBM)?

As opposed to white light, which contains a broad
range of wavelengths, laser light has a specific
wavelength. The unit used to measure wavelength
is nanometer (nm). Much research has been done
to investigate how melanin, blood, fat and water
absorb light and this has lead researchers to define
a window or range of wavelengths through which
light can penetrate biological tissue. This window
is referred to as the optical or therapeutic window.
Typically plots of the optical window are shown on
a log scale, which deceptively maximizes peaks
below 1 and minimizes peaks greater than 1, shown
in Figure 1. Plotting on a log scale allows for a wide
range of intensities to be plotted. However, the log
representation of the data can be misinterpreted,
for example, looking at the absorption values from
the plot, you can see that below 1000 nm, the
absorbance of water is less than 0.5.

The differences in the water absorption are better
viewed on a linear plot. Figure 2, shows a plot of
the water absorption on a linear scale. The lower
plot is a magnification of the region between 450
nm and 1400 nm. There is a small peak at 980, but
it goes up to a maximum of 0.4. The absorption

is dominated by melanin in the skin. Both 810 nm
and 980 nm are in the "optical window” where the
absorption by other chromophores is minimized.
Both of these wavelengths are in the therapeutic

or optical window and are effective for laser
therapy. Since melanin absorption dominates at
lower wavelengths, 980 nm is better for maximal
penetration for skin with melanin.
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The main components in the tissue that absorb light
are: melanin, oxyhemoglobin, deoxyhemoglobin,
fat, a nd water. Melanin absorbs light strongly in
the lower wavelengths, so dark skin will absorb
more light, especially the wavelengths from 500

nm to 800 nm. Wavelengths longer than 1200 nm
are readily absorbed by water. Lasers with these
longer wavelengths are typically used in ablative
procedures such as surgery or skin resurfacing.
Current understanding of photobiomodulation that
light in the wavelength range of 800 nm to 1000
nm is capable of penetrating the skin and surface
tissue and reaching the muscle below. Companion
lasers typically emit a blend of 810 nm and 980 nm
light. For treatment selections of dark skin (and/or
dark fur), the laser will automatically shift to all 980
nm light; thus minimizing the amount absorbed by
melanin.
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Data generated from Hale and Querry. Optical
constants of water in the 200 nm to 200 um
wavelength region. Appl. Opt. 1973; 12: 555-563.
Figure 3 shows a plot of the various absorption
coefficients as a function of wavelength on

a linear scale. This shows the dominance of
melanin absorption compared to hemoglobin,
oxyhemoglobin, water and fat. Generally, red
light (600 nm to 700 nm) can be used to treat the
conditions near the surface of the skin, but light in
the 800 nm to 1000 nm is needed to reach deeper
tissue structures.

Figure 3:

A plot of the various absorption coefficients as a
function of wavelength on a linear scale. This shows
the dominance of melanin absorption compared

to hemoglobin, oxyhemoglobin, water and fat.
Generally, red light (600 nm to 700 nm) can be used
to treat the conditions near the surface of the skin,
but light in the 800 nm to 1000 nm is needed to
reach deeper tissue structures.
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Why are Higher Powers Needed?

The laser light energy is measured by the laser
power. Power seems simple but simply stating

the output power does not relate the whole story
when discussing therapy laser treatment. Not only
is power important, but also the size of the area
that is being treated. Typical power units for a laser
are watts (abbreviated as W). Power is a measure
of the number of photons emitted from the laser
each second. Early therapeutic lasers had very low
powers (less than 0.5 W) and very small beam areas
(or spot sizes); consequently, early studies were
often disappointing because the low powers were
not able to provide sufficient number of photons to
reach deeper affected tissue.

Simply stated the greater the number of photons
delivered to the surface, the greater the number of
photons at any tissue depth. There is a threshold,

a minimum number of photons that are needed

to “turn on” the therapeutic effects of laser light.
Hundreds of scientific studies have been done in
vitro and have characterized the dosages needed to
achieve a cellular response with light. These studies
provide a baseline for the amount of laser energy
needed to achieve results at the cellular level. PBM
therapy is non-invasive; the light is applied to the
surface of the skin. Some of that light is reflected
by the skin or absorbed by other chromophores
that are not associated with the injured cells and
therefore do not contribute to PBM. Sufficient dose
needs to be applied to the skin so that despite
these losses sufficient dose reaches the skin and
PBM occurs at the target tissue.

Bringing it all together: Dosing

Treatment with Companion lasers is non-invasive
and it is not possible to measure the dose delivered
to the target tissue; it is only possible to measure
the dose delivered to the treatment area.

However, we do know from cadaver, animal studies,
and modeling that the absorption of the laser

in the skin and fat layers on its way to the target
tissue can significantly reduce the dose that gets

to the target tissue. The most prevalent method of
indicating laser therapy dosage is to measure the
density of energy applied to the tissue surface. This
is typically expressed in J/cm2. Some variation in
clinical effects can be observed; particularly at very
high (>50W) or very low (<1 W) power settings using
the same J/cm2 dose. The measurement technique
works well for typical treatment protocols, but is
not absolutely ideal. Companion Animal Health
provides a treatment guide with each device

with recommended dosing for different clinical
conditions.
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Administering Laser Therapy in an

On-Contact Method

When performing a laser therapy treatment,
selecting the appropriate treatment head for
the intended technique as well as the selected
power is imperative. When treating using

an on-contact method, only the deep tissue
applicators (also referred to as “massage ball”
applicators) are appropriate to use. The two
flat “cone” attachments can NEVER be used
with this technique, as it is not their intended
method of delivery and could cause harm to
the patient or damage to the treatment head
itself — their use is restricted to an OFF-contact
technique.

Benefits of Treating On-Contact

There are several advantages to
treating with an on-contact
technique. First, making direct
contact will reduce the amount
of light reflection off the skin’s
surface and maximize penetration
into the deeper target tissues.
Any time we operate off-contact,
a certain amount of natural
reflection from the surface of
the skin and the hair coat occurs.

Second, by making contact and
applying a moderate amount of pressure
(similar to a massage), we are able to blanch
the tissue and reduce the amount of incidental
light absorption by hemoglobin in superficial
capillaries, etc, thus further optimizing photonic
saturation of deeper target tissues. Additionally,
this massage-like technique not only feels good
to the patient, it also encourages local blood
blow.

Lastly, applying a combination of on-contact
treatment while applying a moderate amount
of pressure will compress superficial tissues
(such as fat), bringing the target tissues closer
to the laser’s point of emission. A myriad

of deep musculoskeletal conditions can

and should be treated with an on-contact
technique, including osteoarthritis, sprains,
fractures, tendinopathies, cystitis, asthma, and
pneumonia.

Ensuring Adequate Dose Delivery

In order to ensure complete saturation of
the target tissues, the hand piece must be
held perpendicular to the tissue surface.
Any time we operate at any other angle than
perpendicular (90°), the beam spot will be
distorted, reflection from the tissue surface
will increase, and there is an overall uneven
distribution of light to the tissues.

In addition to treating perpendicularly, it is
also important to remember to treat all limbs/
extremities with a circumferential approach
(from 360°) so as to fully and evenly illuminate
the target tissues and structures.

Knowing Your Equipment

We should also be mindful of the parameters
specific to each attachment head. The two
attachment heads meant for an on-contact
technique (also called “massage ball” or “deep
tissue applicator”) each have their own power
applications and beam divergence (widening).
While the large deep tissue applicator can be
used at any power and has a divergence of 3°,




the small deep tissue applicator should NOT
be used when operating over 3 watts, and it has
a divergence of 13°.

Thus, we should select the appropriate
treatment head as per the specifics of the

case and should be able to “visualize” tissue
exposure. So, while the large massage ball has
a larger beam spot (at the surface of the lens)
than the small massage ball, the latter has a
more pronounced beam divergence (widening)
as the laser gets further away from the hand
piece.

That being said, the deep tissue applicators
may be used with an off-contact approach
when the situation allows. The beam of the
large deep tissue applicator only diverges at
a 3° angle, meaning the beam itself remains
highly collimated.
This high-degree
of collimation is
ideal when
performing
intraoperative
treatments when
we cannot make
contact with
sterile tissues.
Thus, a very
specific area ;
(such as a cystotomy incision, anastomosis,
enterotomy, gastrotomy, etc.) can be treated
from a short distance without compromising
sterility.

Maximizing Patient Comfort

Part of deciding on a treatment approach (i.e.
on/off-contact) also depends on the amount
of sensitivity a patient displays. If a patient is
extremely painful, it may be needed to start
therapy with an off-contact approach and work
our way up to an on-contact technique once
we've attained a significant clinical response.

Sometimes, a patient may seem sensitive
when it may actually be a “startle” response
when the operator makes initial contact with
the skin. This startle response could also be
from a temperature gradient (i.e. the treatment
head surface may be cold). It is useful for the
operator to make initial contact nearby, but
away from the painful tissues so as to minimize
or prevent this type of response. Making initial
contact with a non-painful part also decreases
the stress the patient will experience. For
example, a geriatric cat suffering from lumbar

spondylosis can be relaxed by using the deep
tissue applicator as a massage ball on the neck
just prior to moving to the lumbar spine and
starting treatment.

It is also important to determine if the patient is
hypersensitive to touch, temperature, or both,
especially in cases in which the laser operator
is treating for chronic pain. This is particularly
true over boney prominences, and in areas of
thinned skin, especially of the elbow and the
stifle. In these patients, as well as in any patient
with a wound in the treatment area, treating

in an off contact manner may be necessary.

A simple technique that can differentiate
between patients objecting to physical contact
and those sensitive to warmth is to attempt to
“treat” with the laser off, that is simply
applying gentle pressure with
the massage ball treatment
head. If the patient does

not object to this technique,
but displays agitation or
signs of discomfort during
treatment when the laser is
on, adjustments may need to
be made in turning the power
down (usually in increments
of 2W) and attempting to
treat again, following proper
guidelines on monitoring
patient comfort as discussed in previous blogs.

Proper treatment head selection and delivery
technique are of crucial importance with

any photobiomodulation (PBM) treatment.
Following manufacturer guidelines and
recommendations for treatment head use
ensures safe treatments and optimal results,
and should thus be strictly adhered to.
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by Ren Houyoux, LVT

Benefits & Best Practices for

Administering Laser Therapy in an

Off-Contact Method

When administering laser therapy, it is
important to select the appropriate treatment
head given the desired treatment technique (on
or off-contact) as well as the power (wattage)
selected. Here, we will discuss aspects
pertinent to maximizing the effectiveness of an
“off-contact” treatment delivery.

Companion Therapy Lasers all come with

two flat “cone” attachments designed to be
used in an off-contact treatment setting. The
appropriate hover distance from the surface

of the tissues is 1" to 3”. This is important

to remember when we take into account the
divergence (widening) of the beam. Each
treatment head's optical window has a specific
divergence, and in this case both the large and
small non-contact treatment heads will diverge

Large Cone Attachment

Technique: Off contact only
Spot Size Diametar: 3 cm
Divergence: 47 degrees

Small Cone Attachment

Power Range: 0.5 W-3W
Technique: Off contact anly
Spot Size Diameter: 1.4 cm
Divergence: 47 degrees

Power Hange: 0.5 W-15 W

the beam at a 47° angle. Coming closer than 1"
is not an appropriate technique, just as backing
away more than a few inches will reduce fluence
(J/cm?), and potentially expose near-field
objects to the laser beam. Thus, the operator
should always stay within manufacturer
recommendations so as to safely and most
effectively treat sites that cannot handle direct
contact.

There are several advantages in being able to
treat sites with which we cannot make direct
contact. With this treatment technique, we
are able to effectively treat open wounds,
exudative lesions, sterile sites (intraoperative
treatments, such as a cystotomy incision
while the bladder is still exteriorized), or sites
which are just too painful for the patient to

Beam exhibits low collimation.

Beam exhibits low collimation.
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allow any contact (rattlesnake envenomation,
severe degloving injuries, etc.). Granted, any
time we operate the laser unit without making
direct contact with our target tissue, we know
that there will be a certain amount of natural
reflection from the surface of these tissues, but
the benefit gained in these instances is greater
than the disadvantage of increased energy loss.

Superficial conditions, such as hot spots, can be
quite sensitive, so operating with a conservative
amount of power reduces the possibility of a
patient developing any sensitivity during the
treatment. When using a built in protocol, the
laser will automatically adjust the settings to
ideal parameters for treatment. However, when
operating the laser in a manual mode, utilizing
a pulsed beam emission provides for thermal
relaxation time to these superficial tissues,
preventing any potential for thermal buildup at
the surface of these tissues.

Even when treating off contact, you must still
apply laser to directly exposed skin (or fur). In
other words, you cannot apply laser through
bandages, casts, splints, tape, etc. In order
to get consistent results, we must deliver
consistent treatments, and adhering to this
restriction when operating in an off-contact
technique is imperative.

Another important factor to take into account
when treating off-contact is the possibility of

a topical ointment or cream being part of the
treatment plan. For example, the attending
clinician may very order a topical product such
as Quadritop or Silver Sulfadiazine paste for
wound care. In this instance, the laser treatment
should be applied without the topical agent
being present. Due to the local vasodilation
that occurs with photobiomodulation therapy
(PBMT), as well as angiogenesis, there could
be a change in the natural absorption rate of

a topical product. Another concern is whether
or not using a NIR beam may inactivate/
potentiate, or otherwise alter the normal
chemical functioning of a topical product. With
these factors in mind, the operator must always
ensure that PBMT treatments be done either
prior to applying a topical, or that any topical

be removed prior to the PBM session.

Just as with any PBMT treatment, regardless of
whether we are utilizing an on-contact or off-
contact technique, the operator must keep the
hand piece perpendicular to the tissues being
illuminated. This will ensure an even beam

spot will be delivered to the tissues, and thus
provide for complete and even illumination of
the target tissues, delivering a therapeutic dose
of energy to these sites, producing a clinically-
effective treatment.

Lastly, it is also important to remember that
each treatment head attachment has an ideal
power range for delivery. The large non-
contact hand piece attachment should be

used whenever we are operating at a power
higher than 3W. In this instance, we can ensure
patient comfort during treatment and maximize
treatment head attachment lifespan.

The on-contact treatment heads (also called
deep tissue) can also be used with an off-
contact technique. The advantage of this
application is that the laser beam remains much
more collimated with these (either 3° or 13°,
depending on whether the large {3°} or small
{13°} deep tissue applicator is being utilized).
This in turn enables the operator to treat a
very defined site (such as an intraoperative
enterotomy incision) effectively without
contaminating tissues or widening the beam
spot to the point where a decreased dose is
delivered to the target tissues.

The Companion Therapy Lasers delivery system
provides the operator with a significant amount
of flexibility in being able to address various
conditions effectively. One size does not fit

all, and thus not one single treatment head
attachment should be used for all treatments.
The ability for the laser operator to choose
from four different treatment heads provides

a clinical efficiency in addressing a myriad of
conditions and treatment design applications.
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by Jeff Smith, DVM, CCRF, Middletown Animal Hospital, Middletown, CA

5 Common Musculoskeletal
Laser Therapy Mistakes

Mistake 1: Not keeping the
probe perpendicular

It is important to follow

the contours of the body
while keeping the probe
perpendicular to the tissue.
If you are seeing the red
aiming beam coming into
view as you transit the tissue
with the contact head,

you are likely not staying
perpendicular. When the
probe is not perpendicular,
much more light is reflected
from the tissue. This can

be particularly difficult in
distal extremities when
treating transversely because
it requires a ton of wrist
movement. To avoid this,
treat only 1/4-1/3 of the
circumference of the limb at a
time! Much easier!

Mistake 2: Not treating
the area from 360 degrees
Whenever possible treating
the entire joint or target
tissue from 360 degrees

will achieve superior

results. Sometimes we
become focused on the
area of visible or suspected
pathology, but the truth is
that all of the associated
tissue is involved—think of
an inflamed joint: the entire
joint capsule is involved, not
just the particular abnormal
area identified on x-rays.
Hips especially benefit

from being treated from

the medial aspect. Most
dogs will allow this though

it may take some patience
and encouragement the first
time or two. Backs cannot

:"flww VInod
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be treated from 360 degrees,
but an effort should be made
to administer therapy from 270
degrees.

Mistake 3: Not treating the
involved spinal nerve root
segments

Most animals in chronic pain
have a maladaptive or wind-up
component that involves the
spinal dorsal root ganglia and
the associated nerves going to
them. Added benefit comes
from treating this separate
source of pain in these patients.
Moreover, the spinal column is
often involved in compensatory
efforts to guard the injured
joint(s) from their normal

range of motion, so there is a
musculoskeletal benefit as well.
Likewise, other joints in the
affected limb will likely benefit
from therapy since they have
also been compensating for the
abnormal weight bearing in the
affected joints.

Webinar: Laser Therapy Dosing Strategies

Considering a Companion
Therapy Laser? Get the
scoop on where Companion’s
dosing strategies came from.
Understand the foundational
research that supports protocols
in Companion’s products.

Watch it at www.LiteCurelnfo.com/CompanionDosingStrategies
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Key Fact: Where Do
Dosing Parameters
Come From?

A. The FDA
B. The AVMA

C. The Device Manufacturer
D. A&B

See below for the answer...

Mistake 4: Not following an adequate Mistake 5: Not using adjunctive modalities
induction period for chronic cases Pain management, like anesthesia, is much

| advise clients that induction for chronic more effective when using a multimodal
conditions will take up to 12 treatments when approach. The new AAFP/AAHA Pain
administered 3X per week. | do not mention Management Guideline now state that

other numbers—Ilike 6-12 treatments— using only pharmaceutical management of
because clients always remember the smaller pain is no longer adequate. Similarly, using
number. If induction takes fewer treatments— adjunctive modalities to your laser therapy—
fantastic! If induction takes 12 treatments, pharmaceuticals (several may be indicated),
then the prescription was at least accurate. cold, PROM, massage, assistive devices,
Most case should improve significantly after 3 physical exercises, and underwater treadmill—
treatments and remarkably after 6 treatments. will deliver superior results to your patients.
Induction is complete once improvement has

plateaued.

ANSWER TO DOSING QUESTION

Laser therapy protocols are developed by the manufacturer of the device your partner with. Make
sure to ask how protocols are developed and what scientific literature the protocols were developed
from. The results you achieve with your therapy laser are directly related to the protocols in the unit,
the delivery mechanism, and your ability to treat with proper technique. Other important questions
to ask:

e \What treatment options does the laser come with? There are significant benefits to treating
on-contact, make sure the device has the ability to treat in direct contact.

e How will my staff be trained and are there any guidance tools to help my staff know they are
treating the correct way every time?



I NEW TECHNOLOGY

A RESOURCE

TheEducationCenter st

A special advertising section

New smart technology empowers teams to
deliver incredible results with laser therapy
treatments, every time

By Amanda Hoffmeyer
For The Education Center

aser therapy has become a standard

of care in the veterinary industry,

but the adoption of the technology
amongst veterinarians has not been
without its challenges. “Daisy’s elbow
arthritis responded well to treatment, but
Rex’s didn’t. Was it the laser’s fault? Maybe it
only works on wounds? Maybe Jeff didn't treat it
long enough?” Does this sound familiar?

As the field of laser therapy (photobiomodulation) has
grown in both the veterinary and human medicine markets,
the number of scientific studies about this technology has
grown exponentially. The key to why Daisy’s elbow arthritis
responded and Rex’s didn't (after confirming each dog’s
respective diagnosis) is in the papers: inadequate dose of
therapeutic energy to the target tissue.

The concept of dosing in photobiomodulation is
confusing, but it all boils down to three main criteria:
® determine the right amount of light energy;
 administer it with the right mechanism of delivery; and
o treat it with the correct technique.

Pit bulls, dachshunds, and dosing... Oh my
Rex is a 90-1b pit bull, while Daisy is a 20-Ib dachshund. They
don't take the same dose of oral medication for their elbow
arthritis pain—the same rule applies regarding the dose of
laser energy they require for a therapeutic response.
Determining the right amount of energy to deliver is a
multifaceted concept when it comes to photobiomodulation.
There are several criteria that need to be taken into account
when establishing how much light energy needs to be
delivered to elicit a consistent therapeutic response, including:
e the condition being treated (is the “target” tissue superficial
or deeper?);
o the size of the area being treated (for laser therapy, this is
typically measured in square centimeters); and
o patient-specific absorption characteristics
(darkly pigmented skin or fur, as well as
hair coat length and amount of body
fat, can alter light penetration).
Software that takes all of the above
factors into consideration has been
developed to help therapists calculate
the proper dose of energy to deliver
to the patient. However, the delivery
of an effective treatment doesn’t stop
at software calculations. Delivery
mechanism and administration technique
are essential factors to treatment success
that many overlook inadvertently.

The unsung heroes: Delivery

mechanism and technique

When your friend shines a laser pointer on the
palm of your hand from several feet away, you see nothing
on the top of your hand. When you make contact with
your skin and press that same laser pointer onto the tip
of your finger, light comes through the other side of your
finger. Contact matters when treating with light, as it allows
more light to be delivered more efficiently to deep target
structures in the body.

Also essential for treatment success is the administrator’s
treatment delivery technique. If you ask your team
members to each pet a cat and move their hand steadily at
a rate of 1 to 3 in. per second, how consistently will you, a
doctor, and a technician pet that cat? Chances are, you will
probably all pet the cat differently. This inconsistency is
another factor contributing to treatments that differ from
pet to pet and therapist to therapist. The new Empower
1Q Delivery System is designed to support therapists with
the instant feedback they need to select the appropriate
treatment attachments and to deliver treatments at the
recommended consistent rate of 1 to 3 in. per second.

Contact, noncontact, don’t know which

to use? Problem solved

Selecting the correct treatment attachment—whether
it is contact or noncontact, small or large—is a decision

Intuitive software
recommends
treatment attachments
based on protocol
setup to maximize
treatment results.

Empower IQ Delivery
System provides real-time
visual and haptic feedback
to guide the therapist

on proper treatment
administration technique.

with which many may be challenged. The new CTX-IQ
with Empower IQ Delivery System is designed to provide
attachment recommendations to help teams treat the same
conditions the same way, time after time.

The user simply enters patient-specific treatment
parameters in a step-by-step guided process in the software.
Upon protocol setup, software provides recommendations
about which attachments are most appropriate for the
selected treatment. When a non-recommended attachment
is connected to the handpiece, the therapist receives real-
time guidance suggesting an attachment change to maximize
treatment results. No more guess work—just simple, real-
time guidance.

Petting the cat at the same rate?

Problem solved

The issue of how to administer treatment at a consistent
rate is also addressed with the Empower IQ Delivery
System. The therapist scans the patient’s body with the
handpiece and during treatment, receives real-time
feedback about their technique.

Are you scanning too fast? The handpiece illuminates a
yellow LED indicator to guide you to slow down the rate
of scanning. Are you moving too slowly? The handpiece
illuminates a red LED indicator to alert you to move faster.
Haptic feedback (a gentle shake alert) is an option, if preferred.
When new staff is onboarded, this real-time guidance gets
them up to speed immediately with the correct treatment
delivery technique to simplify training.

Benefits of your onboard guide
The Empower IQ is designed to support both new and
experienced laser therapy users to ensure patients get the
most effective treatments. Therapists treat with confidence
knowing they have the right amount of energy calculated
being administered with the correct mechanism of
delivery at the appropriate scanning speed.
Pets benefit from optimized treatments, owners
experience consistent results and are more compliant with
plans of care, and staff is empowered to deliver effective
treatments with confidence. Treat smarter. The future is
here with the Empower IQ Delivery System. ®

Amanda Hoffmeyer, the director of marketing
at Companion Animal Health, collaborates with
veterinarians, laser scientists, and engineers to share information
and resources with the veterinary community. She can be
contacted via email at amandah@litecure.com.

This Education Center article was underwritten by Companion
Animal Health.
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EMPOWER 1Q

THE SMARTEST WAY TO TREAT

QUICK RELEASE

Treatment attachments are easy to quickly attach SPEED GUIDANCE o o

and remove between treatments.
LED surrounding the on/off button visually
indicates when the handpiece is being moved Within Modify Outside
at the recommended speed. Treatment Treatment Treatment

Recommendations Recommendations

ACCURATE DOSING+

PROTOCOL MADE EASY...
Pre-set protocols (E? | D |
recommend which Deliver the most accurate dose of laser HAPTIC FEEDBACK I :
treatment head energy with the guidance of the Empower |Q.
attachment is optimal for The combination of optimal rate of Handpiece tactilely indicates when the scanning
the selected condition handpiece movement, treatment head technique is not being administered at the
based on SmartCoat Plus recommendations, and detailed recommended speed by gently vibrating.
parameters. species-specific protocols result in your most

consistent therapy laser treatments ever.
COMPANION
ANIMAL HEALTH

LiteCure, LLC

Companion Animal Health® Announces First “Smart”
Handpiece with NEW CTX-1Q Therapy Laser

Companion Animal Health® is proud to announce the introduction of the first “smart” handpiece,
the Empower 1Q Delivery System, to the small animal market. The Empower IQ comes standard on
Companion’s newest therapy laser, the CTX-1Q.

This new, innovative product has been engineered to produce consistent clinical outcomes, while
supporting both new and experienced staff with real-time guidance with the optional Empower |Q
Delivery System.

"Achieving consistent dosing is the key to clinical outcomes in laser therapy,” stated John Mercurio,
Vice President of Companion Animal Health. “Photobiomodulation has been a valuable therapy in
small animal medicine for years, and now with the introduction of advanced dosing software and the
Empower I1Q delivery system, consistent and accurate dosing are now easier to achieve than ever
before.”

The Empower |Q offers both haptic and visual feedback that alert the user when they should adjust
treatment speed. This ensures that patients are receiving the most accurate, therapeutic dose of
energy.

To learn more about the new CTX-IQ Therapy Laser with Empower IQ Delivery System, visit https://
www.companionanimalhealth.com/product/ctxiq.



Things to Ask Before

You Buy a Therapy Laser

If you are thinking of adding
Class IV laser therapy to your
practice there are a few ques-
tions you should ask before
you make a purchase. You
should be purchasing more
than a laser for pet pain —
but a total solution for your
practice. Here are 5 ques-
tions you should ask a your
sales representative before
you buy:

1 Implementation: Many
companies say they
provide implementation solu-
tions for your practice, but
take the time to dig deeper
to understand the details of
the support materials they
provide. Does the implemen-
tation program help educate
the staff and clients alike?
What components are really
included in the program?
Some companies offer com-
prehensive marketing toolkits
that include both staff and
patient education tools. The
more comprehensive toolkits
should include client educa-
tion videos, presentations,
ads, banners, training videos,

promotional materials for
the office, website resources
and marketing tips. Also
ask if they have a marketing
consultant too — this added
service can be a huge asset
to your practice.

Downtime: When add-

ing any type of capital
equipment to your practice
there is always the possibil-
ity that the unit will require
repair or maintenance. Ask
your sales representative
what happens if your laser
therapy equipment experi-
ences a failure. Will they
send you a loaner unit? How
long will it take to repair
your unit? The answer you
should get is that the com-
pany will deliver a loaner
system to you overnight to
ensure you don't go a day
without your therapy laser.

On-Going Laser Ther-

apy Education: Ask
about what kind of edu-
cational opportunities are
available after you purchase
your laser therapy equip-

ment. Some companies offer
on-going seminars, webinars,
users’ conferences, and spe-
cial CE events. Also ask if the
company you plan to work with
is engaged in scientific studies
—is the company continuing to
educate itself too? The strong
companies are constantly striv-
ing to learn and teach.

Clinical Support: If a pa-

tient comes in and you are
not sure how to approach their
condition is there someone at
the laser therapy company you
can talk to? Clinical support is
a must-have. Ask about who
the clinical experts are on staff
that will answer your questions —
what are their credentials?

Customer Care: Is there a
dedicated customer care
department? How long does
it take for them to get back
to you? When you are having
a problem the last thing you
want to do is wait. Go with a
company who prides itself on
outstanding customer care after
the sale.

Class IV laser therapy can have a
real impact on your patients and
your practice. Be sure you are
selecting a company who will

be your laser therapy partner for
the long-term.

Did You Know?

Companion Therapy

Lasers are manufactured
in the USA?




COMPANION

ANIMAL HEALTH

PG 17

Why Choose Companion®?

Your Innovation Partner

The Company

Innovation

Whether you are considering adding laser
therapy, regenerative medicine, or another
Companion rehabilitation product - Companion
allows you to practice reliable, innovative medi-
cine.

You can elevate your standard of care with con-
fidence. Keep a finger on the pulse of the most
innovative therapeutic solutions with Compan-
ion.

Partnership

You don't just purchase a product with Com-
panion - you gain a clinical and business part-
ner. Leverage the Companion CORE business
consulting program to realize success with any
Companion Product.

Education

Never be left behind - Companion provides you
with the most current research and applications
through a multi-channel education program.

Versatility
Effectively treat a wide variety of clinical condi-
tions with a Companion product.

Synergy

Realize synergy by leveraging multiple Com-
panion products to achieve the best clinical
outcomes for every patient. Every time.

The Therapy Lasers

Outcomes

Backed by scientific evidence and on-going
research you can achieve the best results with a
Companion Therapy Laser. On-going software
updates ensure you are always practicing the
most current medicine.

Achieve results on acute and chronic conditions
alike. Treat with ease with the most species-
specific protocols available on any therapy laser
on the market.

Clinical Support

Veterinarians are on staff and available to an-
swer your clinical questions. Receive on-going
clinical training with monthly webinars and
other Companion University educational op-
portunities.

ROI

Realize ROl with the Companion CORE imple-
mentation program. The program includes
one-on-one consulting.

Education
Attend live events or monthly webinars for the
latest applications.

Customer Support

Never spend a day without your most versatile
tool. Customer support and a loaner program
ensures you are always up-and-running.
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Schedule Your Demonstration

For more information about how a therapy laser can

transform your clinic call 877-627-3858 to set up your
in-office demonstration.

CompanionAnimalHealth.com



