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|LASER THERAPY:

Applying What We Know

i

ANTON\R. CHERRY, BSc, DC, MMSc, FCCPOR(C)

Objectives

« Explain How Lasers work

+ Review differences between various lasers: wavelengths,
absorption, scatter

+ Describe mechanism of action of lasers in tissue

« lllustrate examples of laser’s benefits as found in the
literature and clinical settings




*

*

*

Introduction

Where was first laser
developed?

When was first laser developed?
California, USA

1960 - ruby laser

-

History of Laser Therapy

Endre Mester (Budapest, Hungary) - Father of Low
Level Laser Therapy

1967 Experiment:
» Could laser be used to treat cancerous tumors?
« Used low power ruby laser (694 nm)

« Laser treatment did NOT kill cancer cells

» Laser treatments DID enhance healing of
incisions and hair growth.

« First to observe photobiomodulation (PBM)
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What Is
[LASER? e e

pumped, photons
are spontaneously
emitted as excited
electrons return to
levels.

+ LAS.ER. (acronym) - Light >y RH . ﬂid: e

Application by Stimulated ,W,
Emission of Radiation i Photons refectof

mirrors and start to
stimulate other
eloctrons to emit

their photons.

+ In other words, it is a device AR
capable of converting light or U o
electrical energy into a focused, Bt pump on
high energy beam. P

begins to “lase.”

AR

« Laser light is monochromatic
(contains a single light frequency)
and doesn’t spread out much
over long distances.

operation.

Electric
field

Magnetic
field

Photons - Electromagnetic Characteristics




Laser Basics

+ Non-coherent, non-

monochromatic photons

(white light or lamp)

Mo, Coneeptual Physics, Nirth Eqlion.
Copyrght ©.2002 Paarson Educalion. Inc. publishing as Adsion Weekay. Al Aghts resérved.

+ Non-coherent,

monochromatic
W photons (LED)

W + Coherent, ,
. W monochromatic

. photons (Las
mwmm.mm»WMm‘?mm‘ = : =

High
energy energy

radiation radiation
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'WO KLEY PRINCIPLES

Laser Therapy: Clinical Practice and Scientific
Background. (Prima Books, 2003)
by Jan Tuner and Larse Hode:

+ Photons must reach the level. Therefore, proper
target tissue. Therefore, wavelength, laser power
anatomical and and photon density
histological factors must must be used

be taken into account
(tissue composition,
depth & paths)

« Target tissue/organ
must absorb the
photons at the cellular

Anatomical Considerations: Shoulder

10
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+ When the light strikes the

biological tissue, part of it is
absorbed, part is reflected or
scattered, and part is further
transmitted.

Scattering behavior of biological
tissue is important because it
determines the volume
distribution of light intensity in
the tissue. This is the primary step
for tissue interaction, followed by
absorption.

12
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Laser-Tissue Interactions

Laser beam

Transmission

13

Tissue Penetration

Infrared Lasfif Beam
- ~

Infra\ed
Photograph

14
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Laser Basics: CW vs Superpulsed

Three different power modes

*

*

A A
Continous Wave FUleEr
(cw} Peak Power -
Continues Fixed

delivery of the
selected power

Continuous wave

Fixed repetition

L]

thousandth of a

SEE

Gated pulsed - 500

SuperPulse
Peak Power — Fixed

Pulse Duration —
Fixed

Tuneable average
power

e

» Superpulsed - 200
billionth of a sec

15

Laser Basics: Superpulsed Laser

» 5 advantages of Super Pulsed Laser:

*

More Power

Increases in peak power

Breakthrough in thermal barrier

Maximum photonic density - power
density during these very high pulses
yields an extremely high photon flux
and saturation, further delivering
stronger therapeutic effect into tissue
and I ATP production

Safety - no thermal damage

b | o

WWELL, YES, SOMETIMES THERE CAN BE
SIDE EFFECTS TO LASER EYE SURGERY!"

16
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Laser Basics: Superpulsed Laser

+ Pig Craniums: Pulsed light
administered to pig ko e e
craniums - no significant Y
change in temp of the scalp
or skull tissue. Anders et al.

+ CW caused marked 4 -
neurological deficits in pigs, .ﬁ
while PW did not (at equal .
power density).

i BE EE B

17

Laser Basics: Penetration

+ Dependent on peak and average power output mostly and
minimally on the treatment time

+ Longer wavelengths penetrate further (physics of
photonics)

+ Depth of penetration is an inverse square relationship
+ High average power leads to thermal risks

« High peak powers do not produce thermal effects

18
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Super Pulsed Laser

=

LS

Infrared SLDs

=

Pulsed Red LEDs

= 2

Pulsed Blue LEDs

Static magnetic field

L

Electrical stimulation
(Laserstim)

Relative Absérpﬁon

; Melanin (relative)

HbO,(x10" mm ' M"); H,O (mm

R

1—532 nm-- NdYAg
2-6328 nm—-HeNe
3—B08 nm—GaAlAs®
4—R30 nm — GaAlAs

5004 nm - GaAs

61064 nm - NdYAg

i
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Low Level Laser Therapy
(LLLT)/Photobiomodulation (PBM)

+ These treatments were originally referred to as “low level laser” because
the light is of low intensity compared with other forms of medical laser
treatment, which are used for ablation, cutting, and coagulation.

« 2014 - Photobiomodulation (PBM) was accepted as the preferred name.

“The therapeutic use of light (e.g. visible, near infrared (NIR), infrared (IR))
absorbed by endogenous chromophores, triggering non-thermal, non-
cytotoxic biological reactions through photochemical or photo physical

events, leading to physiological changes.”

2014 Joint North American Assoc of Laser Therapy and World Assoc for Laser Therapy Conference

21

LLLT/PBM: Mechanism of Action

A MECHANISM OF LASER THERAPY IN TISSUE

AN

An increase in ATP, the main

energy source for the majorify of
ceflular functions, increases the
y cell's abllity fo fight infection and

accelerates the healing process

The modulation of ROS

s In-‘/\,-‘
|- S 7 activales franscription faclors
} )7 ROS § positively impaciing cellular
4 .~ repair and healing
b The release of NO, a polent
[ ) vasodilator, increases circulation,
= decreases inflommation and

cytochrome ¢ oxidase enhances the fransport of oxygen
and immune cells throughout the

Mitochondria tissue

'l Laser light of @ wavelengfh of 670nm, 2 The light enters the cell’s mitochondria 3 As a result of this heightened activity,
808nm or 904nm is delivered fo the and is absorbed by the chromophores, three molecules are affected:
fissue via a probe in contact mode including the prolien cylochrome ¢ Adenosine Triphosphaie (ATP),
with the surface of the skin, oxidase (CCO) which then Reactive Oxygen Species (ROS)
increases its activity. and Nitric Oxide (NO)

22
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LLLT/PBM: Mechanism of Action

Near infrared light

Massager

mitochondrion

+ Cellular mechanisms of LLLT. Schematic diagram showing the absorption of red or near infrared (NIR) light by specific cellular
chromophores or photoacceptors localized in the mitochondrial. During this process in mitochondria respiration chain ATP
production will increase, and reactive oxygen species (ROS) are generated; nitric oxide is released or generated. These
cytosolic responses may in turn induce transcriptional changes via activation of transcription factors (e.g., NF-xB and AP1).

23

LLLT/PBM: Mechanism of Action

>>5 S « Current data suggest that PBM acts
>>>><' predominantly on cytochrome ¢

oxidase (CcO) in the mitochondrial
respiratory chain by facilitating
electron transport resulting in an
increased transmembrane proton
gradient that drives adenosine
triphosphate (ATP) production

o2 \(5 Cell membrane <<<,§?

« In hypoxic or otherwise stressed
cells, mitochondria produce nitric
oxide (mtNO), which binds to CcO
and displaces oxygen. This binding
results in inhibition of cellular
respiration, decreased ATP
production, and increased oxidative
stress —> increased production of
inflammatory mediators (TNF-a,IL-1,
IL-6 and COX-2)

- Evidence suggests that when PBM is
administered with appropriate
parameters to stressed cells, NO is
dissociated from its competitive
binding to CcO, ATP production is
increased, and the balance between
prooxidant and antioxidant
mediators is restored, resulting in
reduction of oxidative stress.

24
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LLL'T/PBM: Mechanism of Action

CLINICAL EFFECTS OF LASER THERAPY l Inflammation & Edema
Increase in inflammatory mediators
such as macrophages, neutrophils
and lymphocytes accelerates and
resolves the inflammatory process.

Angjogenesis & Neovascularization '
Anincrease in oxygenated s

blood to the injured tissue

—

nerve recovery.

Proper alignmentand XN

T Collagen Production  >se—>esem>erses
remodelling of collagen TREXTRENTIE, ~

reduces internal scar TREONKTRHKTRKE Cartilage Production
formation and enhances IREATREXTRE Increase in chondrocyte and
issue elasticity. RN RN collagen production allows for

improved cartilage deposition
and joint function.

—_—

Muscle Regeneration & Muscle Atrophy
Repair of damaged muscle fbers and
activation of myogenic satellite

cells leads to regeneration

of musdle tissuc, Qw

Bone Formation
T Proliferation of osteocytes

and remadeling of bone

extracellular maurix results
\ in accelerated bone repair.

accelerares tissue healing. Angiogenesis Nerve Regeneration
. AL~ Proliftration oF provith fictors
\ - promores neuronal sprouting
. :* and myelin formation for optimal
> NS ]

25
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LLLT/PBM: Ischemic Stroke
Transcranial near infrared laser treatment (NILT) increases
. . . . BRAIN
cortical adenosine-5'-triphosphate (ATP) content following prepircn
embolic strokes in rabbits
1000
@ 800
= The original rabbit embolic stroke study by Lapchak et al, ;5
showed that 10 minute irradiation of the rabbit brain at & 600 .
midline at a wavelength of 808 nm can produce significant <
behavioral improvement in small-clot embolized rabbits, 400
when administered either as a continuous wave (CW) or a £
pulsed wave (PW). CW caused 3 degree temp change. 20
+ He wanted to demonstrate effects of PBM at cellular level. : NAIVE  EMBO-SHAM EMBO-CW
Treatment Group
« Embolization of rabbits resulted in 46% decrease in cortical Fig. 1 - Effects of embolization and CW NILT on cortical ATP
ATP. content. Embolization (EMBO-SHAM) resulted in a 46%
decrease of cortical ATP (*p<0.05) compared to NAIVE control
« CW increased ATP by 41% (almost back to baseline). Tabliits, & decrease that was attenuated (41% increase) by CW
NILT (EMBO-CW). There was no significant difference
‘between the EMBO-CW group and either the EMBO-SHAM or
the NAIVE control group using an n=8 per group (p=0.1357
and 0.0826, respectively).
26
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LLLT/PBM: Ischemic Stroke

Transcranial near infrared laser treatment (NILT) increases
cortical adenosine-5'-triphosphate (ATP) content following RESI!‘?RCH

embolic strokes in rabbits

« PW increased ATP by 157% and
221%, when 5x and 25x more energy
than CW was delivered, respectively
(p <0.05).

358888 88¢8

Cortical ATP Levels
(nmoles/mg tisssue)

i

NAIVE EMBO-SHAM EMBO-PW1 EMBO-PW2
Treatment Group

Fig. 2 - Effects of PW NILT on cortical ATP content. Cortical
ATP content in the EMBO-SHAM group cortex was
significantly decreased compared to the NAIVE control group
('p<0.05). PW NILT (EMBO-PW1 and EMBO-PW2),
significantly (#p<0.05) increased cortical ATP content
compared to EMBO-SHAM. The EMBO-PW2 ATP content was
also significanty different ('p <0.05) from that measured in
naive control rabbits (n=8 per group).

27
THE LANCET
Efficacy of low-level laser therapy in the management of
neck pain: a systematic review and meta-analysis of
randomised placebo or active-treatment controlled trials
Lancet 2009; 374: 1897-908
28

3/26/2019

14



LLLT/PBM: Neck Pain Meta-Analysis

*

16 randomized controlled trials including a total of 820 pts.

*

Results showed moderate statistical evidence for efficacy in tx of acute and
chronic neck pain.

*

In chronic neck pain, there was an average reduction in VAS scale of 19.86 (0-
100) across all studies (clinically important change).

*

Effects lasted up to 3 months after treatment (similar duration to trials for
OA, tendinopathies, LBP)

*

Used Jadad criteria:
« Randomization, double-blind design, and description (1 pt for each)
« Trials with score of 3 or more = high quality

THE LANCET

Lancet 2009; 374: 1897-908

29

LLLT/PBM: Neck Pain

THE LANCET

== = : = Lancet 2009; 374: 1897-908

. Laser therapy Placebocontrol RR Weight kR
Acute Neck Pain N N (95% ) (%) (as%ch
Method score 3 or above
Soriano et.al (1996)1" 35137 1334 - 5049 2.47 (160-382)
Subtotal 37 34 - 50-49% 2.47(160-3.82)
Topalaseass 25 s thaed
Te
H H N lasrtheapy N Plccbo wmp Weight WD
" .| _Chronic Neck Pain an i v o)
Al Chronii Methodquality 3/5 or above
W | T | Ceherelietal (1989)" 13 Dw@w) a4 —-— 676
- Chronic non-spet Floter etal (1950} @ 156002550 60 - 799
T | Temaetalngy | ussoes igh &) 7 Woo(i500) 5 -- 64
Lasksort ) B 2000(1900) 4 —— 561
Toaetal 1994) | e SRR A o 5
b Gur et al (2004) Seidel et al (20025 (7 mi) 12 2090(1870) 1 - 659
T | Chowetal2004] | Omemiretal poon 0 53000840 30 - 80
3o adegam 30 — 674
T Chow et al 2006] 3 4300280 3 — 769
T Subtotal 10 27000900) 10 . 710
Total events: 86 3 720 (6:90) 5 - 849
Test for heteroger Chowet al (0067 45 2700(2100) a5 100 - 805 3000 (23 321038 6%)
Dundas etal 20061 32 900p140) 32 1000(3180) — 708 100 (16 48 1014 48)
Test forovellefl | upiow 31 m < 93008 19.65(9271030.03)
Test for heteogenalty. =136 76, die12 (p<000001), F-g1 2%
. Test for ovesalefiect 2371 p=0.0002)
Figd Total
R Total events: 86 Methodological qualty below 3
Test for heteroger Mbuldu et al (2004)"* 0 4350 (24-00) 0 1100 (77 40) - 700 2250 (65410 38 46)
Test for overall eff Subtowl 2 2 < 7:00% 2250 (65410 38.46)
Test o overalieflect 2= 76 (p=006)
Tousd 3 m 85 3 1986 (1004 1029 68)
Test for heterogeney z'=137 76, di=13 (p<00001 ) =0 6% .
Teatfor overal eflect 2+396 (p<00001) |
Figure 3: Relative| f T T T d
RRarelative risk 100 50 0 ] 100
Favours placebo Favours laser therapy
Figured: pain reduction on 100 mm visual nd placeb 1 P

according to Jadad criterla
WMD-= weighted mean difference. Reinfrared.

30
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LLL'T/PBM: Neck Pain

Lancet 2009; 374: 1897-908
THE LANCET

+ Distance from skin to facet = 1.5-
3 cm (without pressure). Since
830 nm and 904 nm lasers
penetrate to several cm, anti-
inflammatory effects at
zygapophyseal joints is likely.

+ Inhibition of transmission at
NMJ also likely.

31
Effect of Repeated Irradiation of Low-Power He-Ne Laser
in Pain Relief from Postherpetic Neuralgia
The Clinical Journal of Pain
§:271-274 ¢ 1989 Raven Press. Lid.. New York
32
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» Multiple studies reveal benefit when used for PHN or TN

LLLT/PBM: Neuralgias

« Clinical studies have revealed an increase in nerve function and improved capacity
for myelin production

« LLLT has also been shown to be effective for promoting axonal growth in injured
nerves in animal models

« In animal models PBM demonstrates improvement of allodynia as well as both
nerve regeneration and improved motor recovery after nerve crush injury

« In humans, two small, sham-controlled studies demonstrated that PBM reduced
weekly pain scores among pts with diabetic sensorimotor polyneuropathy and
improved carpal tunnel syndrome-related numbness and tingling

33
Effect of Repeated Irradiation of Low-Power He-Ne Laser
in Pain Relief from Postherpetic Neuralgia
The Clinical Journal of Pain
§:271-274 ¢ 19%9 Raven Press. Lid.. New York
107 VAS
= | P-000S-P- 001 P 001-P. 001
TABLE 1. Clinical cases of PHN |
|
No. of patients 36 cases l \
Male/female 2402 5 “~
Age 63.3 = 11.5 years . .
Duration of neuralgia 1005
before treatment 30.8 = 20.4 months %|
Sites of herpes zoster lesion [ eomsiroamspooes.pooms
Trigeminal
7 cases (19.4%) w .

11 4 cases (11.19%) = ‘

1 2 cases (5.5%) @ 5 /.
Cervical S cases (13.9%) £ 2l
Thoracic 14 cases (38.9%) a /T
Lumbar 4 cases (11.1%) | .

Sacral 0 cases |
mean + SE
[ S )
before 5 10 15 20

Number of Irradiation
« Wavelength + Duration « 20 sessions FIG. 3. Pain relief after repeated irradiation
-632.8 nm ~18.5 min
34
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NEURALGIAS/CIPN

The effect of photobiomodulation on chemotherapy-induced peripheral
neuropathy: A randomized, sham-controlled clinical trial

Peter A. Argenta, MD?*, Karla V. Ballman, PhD ®, Melissa A. Geller, MD?, Linda F. Carson, MD?,
Rahel Ghebre, MD?, Sally A. Mullany, MD?, Deanna G.K. Teoh, MD?, Boris ].N. Winterhoff, MD?,
Colleen L. Rivard, MD*, Britt K. Erickson, MD*

1
PA Argenta et al / Gynecologic Oncology 144 (2017) 159-166

LLLT/PBM: CIPN
L]
70 Patients enrolled
70 Randomized
» 70 pts
PBM-group (N=30) Sham-Group (N=40)
enrolled
28 completed treatment and follow-up 40 completed treatment and follow-up
1 completed treatment but declined
follow-up .
1 experienced recurrence and withdrew * 3 grO u pS .
i Il Sham,
30 patients included in primary analysis‘ | 40 patients included in primary analysis
PBM, PBM
) + P
38 Crossed over and received PBM/PT
36 completed treatment and follow-up
1 experienced recurrence and withdrew|
1 withdrew consent
68 PBM-treated patients included in final 38 patients included in secondary analysis
analysis
1 =
PA Argenta etal / Gynewologic Oncology 144 (2017) 159-166

3/26/2019
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Table 2
Patient characteristics.
Characteristics PBM-group Sham-group Total
Age (years)
<50 2(6.7%) 2(50%) 4 (5.7%)
51-60 7(233%)  10(250%)  17(243%)
61-70 14 (46.7%) 18 (45.0%) 32 (45.7%)
71-80 7(233%) 9(22.5%) 16 (22.8%)
80 0 125%)  1(14%) E =
Gender « In this study, mostly gynecologic
Female 30(100%) 40 (100%) 70 (100%)
Race cancers, some breast CA, some colon
‘White 29 (96.7X) 38 (95.0% 67 (95.7%)
Black 0 1(25%] 1(14%) CA
Asian 1(3.3%) 0 1(14%)
Native Amernican 0 1(25%) 1(14%)
Cancer diagnasts A F
T FTCT 26 (658 « Pts had received Taxane or Platinum,
Ovarian 19 (63.3% 15(375%
Uterine 2(67% 9(22.5% mostly
Cenvical 0 2(50%)
Breast 4(133%) 6(15.0%)
Hematologic 3(100%) 1(25%)
b ° 5 (125%) « All pts >6 months chemotherapy-free
Other 2(67%)  2(50%)
Exposure
Taxane H 1
an s 00s  s40e » Most on adjunct meds (gabapentin,
No 5(17.2x) 10 (25.0%) 15 (21.7%) H H
LA : 2 ! vitamin B or other)
Phatinum
Yes 24(85.7%) 35(875%) 59 (86.8%)
No 4(143%)  5(125%)  9(132%)
Unknown 2 0 2
Table 1 .
Madified total neuropathy score, adapted from Corblath et al. [21]. ( Modified TNS)
Score
Parameter 0 1 2 3 4
Sensory symptoms None Limited to fingers and toes extend to wrist/ankl extend to k b extend beyond
knee/elbow or are disabling
Motor symptoms None Slight difficulty (independent)  Moderate difficulty (independent)  Requires assistance Paralysis
Pin sensitivity Normal  Reduced in fingers/toes Reduced up 1o wrist/ankle Reduced up 10 elbow/knee Reduced beyond elbow/knee
Vibration sensitivity ~ Normal  Reduced in fingers/toes Reduced up to wrist/ankle Reduced up to elbow/knee Reduced beyond elbow/knee
Motor/strength Normal  Mild weakness Moderate weakness Severe weakness Paralysis
Tendon reflexes Normal  Reduced atankle Absent at ankle, normal at knee Absent at ankle, reduced at knee All reflexes absent

1
PA Argenta et al / Gynecologic Oncology 144 (2017) 159-166

37

The effect of photobiomodulation on chemotherapy-induced peripheral
neuropathy: A randomized, sham-controlled clinical trial

32
PA. Argenta et al / Gynecologic Oncology 144 (2017) 159-166

« Results:

+ PBM treatments: 3 per
wk for 6 wks was well-
tolerated and
significantly reduced
clinical manifestations of
CIPN compared to sham
therapy.

+ Addition of PT to PBM
did not improve results
over PBM alone.

w J
t—,
e \ R
. \
5 \
= \
o | \
\
g . \\ .
@ L *, e ARG
£ A N 7
3 2 * N -
H s L
£ L: e Dt
@
|reatment period 1 treatment period 2 — sham
- PBM
— - PEMPT
o4
- T 7 : T
[ 5 10 15 20 25 30
week

38
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LLLT/PBM: Chnical Applications

« Minor muscle and joint pain « Reduces Inflammation
« Arthritis and muscle spasm » Tendinopathies

» Joint stiffness Epicondylitis

*

« Promoting relaxation of muscle tissue « Back Pain / Neck Pain

+ Temporarily increasing local blood « Sacroiliac joint pains

circulation
« Wound Healing

« Chronic and Acute Pain
« Bone Healing (Dental)

+ Regeneration of Nervous Tissue
» Carpal Tunnel Syndrome

« Trigeminal Neuralgia/PHN

LLLT/PBM: Techniques

Treatment Techniques: 14 Common Phototherapy Treatments:

1) Nack Pain:
80z, Sialic § min o ha painul side;
Vanable 5 rrin to painful ar

2) Rotator Cull Tendonitls.
50 Hz, 5 mn, Stabe the fop and back ofthe shoulder.
Vanasio, Scan. & min e i ske o the pain;

50 Hz, Static, 5 min fo carvical spine

9 Shoulder Sicain:
2, Scan, § min if chraric, i acute X
iy Scn & min 1 he font o the paliul sheuicer
50 Hz, Static, § min on the painful area

4 Tennis Elbow:
Wariable, Scan, § min slowly scar
SN, St min 1 el o aocied nen

mi pres 4
not only better overall depth of Nk
jon but also a more ) Yrist ain and At
i t dose sopropriale dee ariabi, Sean, § mi 10 1he pankl eint of e hand,
S015e Siatar s min 000 send

05115 econd painful hand

6) RibiThoracic Pain:
5z Scan 5 minloroach pain area
Variable, Scan, 5 min o painfl are

<t dlvsr 7)LowBach ar Sl Joint Pai

5Hiz, Sean he gainfl sk fo & min:

e
a um‘mm-jusa to the entire
area Variable, Scan, § min to painful area

) Hi
b, Btz 0,34 spots roun e hip it & i sach;
50 Hz. Stati, 5 min o groin of the afiected hip

# Hamsiring Sirain:
2, Scan, 10 min along the tendon and muscle

10 Knee Sprain:
2, Stak to the back of the painful knee 5 min.
Sz S e o 01 painful knes In 3 or more
Spots 2 min each
19) Pataliar Tendonitis:
50 Hz, Scan the painful patellar tandon for 5 mi
504, Stk 3 mi 1o 1 gr0w of tha parf knea

12) Achiles" Yandonits 13) Ankle Sprain: 1) Atelte o the FoobiAnkle
2, 5 mi ic. §

Scan lh' painful ankle and tendon, 50 Hz, Static, 5 min to back of the knee min to the top.
Ellncs 10 the back of the knee of of the affect ed !lﬂ!ﬂ
lnlnlllhllfﬂu ‘Variabie, Sﬂnlmwlﬁmﬂlnkh‘ﬂlsmln Variable, Scan. 5 min the painful
Joints of the foot
R ~ .

used. Mﬂﬂmlﬂl totreata area, The m‘
o e e o

TQ Solo™ Quick Reference Card ewmeikes Sk A e fiie £
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Facial Nerve Injury
12 years post-surgical

41

Before treatment

42
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Foot Trauma: IR Thermogram

After 10 minute treatment
L s

Before treatment

43

AUTOMOBILE COLLISION
February 24, 2008

3/26/2019
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PATIENT ON THE DAY OF THE COLLISION
Hospital Evaluation on 24 February 2008

® Inferior orbit
fracture

® Hematoma

® Unable to move
left side of face

D2f24/2008

AUTOMOBILE COLLISION
Four Days Later

® Patient felt he is
getting worse

® Unable to move
eyes laterally

3/26/2019
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AUTOMOBILE COLLISION
Third Treatment - Able to Smile

Collision Patient after 5 Laser Treatments
in 15 Days

5 Laser Treatments

02/28/2008

Dr. Mathesie, DC
liimiy 260

3/26/2019
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a .Gynecolo

aser therapy in the management of neck p
ive-treatment controlled trials. The Lan

gic-Onc:JIagy 14

49
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