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Clinical Studies

Comparison of Pre- and Post-treatment Pain Scores of
Twenty One Horses with Laminitis Treated with Acupoint
and Topical Low Level Impulse Laser Therapy

Uwe Petermann DVM

ABSTRACT

Low-level mpulse lasers have been apphed focally to simulate acupoints (laser acupuncture) and topically over wounds,
jomnts and other tissues to mcrease circulation and promote healing. Laser acupuncture has been used to treat neck and
back pain, tendonitis, osteoarthritis, injuries, chronic allergies, immune-mediated disorders, internal medical disorders and
other diseases. Low level mpulse laser therapy (LLLT) reduces inflammation and muscle spasms, increases blood
perfusion and encourages clearance of peroxide radicals and healing in abscessed and degenerating tissues. Twenty one
horses with laminitis were presented to the author for LILT on acupoints and topically to encourage microcirculation and
demarcation of abscesses of the hoofl. Before and after completion of a series of LLLT treatments, each horse was
evaluated and given a pamn score based on a pre-determine pain scale. The mean + standard deviation of pre- and post-
treatment pain scores were compared with a t-test and were significantly different at p<0.001. Photographs of severe cases
of laminitis in horses recommended for euthanasia are shown before and after LLLT. The results of this pilot study support
the use of LLLT as a primary or adjunctive treatment option for equine laminitis and indicate the need for further
exploration of LLLT for laminitis and other diseases in animals.

Key words: Laminitis, acupoints, acupuncture, low level impulse lasers, laser therapy, low level impulse laser therapy,
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ABBREVIATIONS Low level impulse laser (L.LL) light at very specific
Hz Hertz or cycles per second wavelengths and pulse power, duration and frequencies
LLL Low level impulse laser can be applied focally over acupoints for laser
LLLT Low level impulse laser therapy acupuncture.’ One must be very careful to distinguish
between the different resonance [requencies ol the laser,
the number of laser pulses sent out per sec, and the

Acupoints are small areas of reduced electrical
resistance near the surface ol the body consisting of a
high concentration of free nerve endings and blood
vessels within the fascia and muscles."” Acupuncture
stimulates nerves to evoke autonomic reflexes and
neurchumeral changes via higher brain centers to restore
homeostasis of the body.'? The acupoints effective for
specific disorders of animals have been determined by
hundreds of years ol expenence in traditional Chinese
velerinary medicine (TCVM)® Acupoints may be
simulated with pressure, dry needles, electncity,
mjections of substances, mplantation of substances,
moxa and lasers. Laser acupuncture is relatively new
compared to the other forms of acupoint stimulation, but
has advantages over dry needle acupuncture because it is
usually painless and there is no need to touch the skin?
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wavelength of the laser light used. Low level impulse
laser therapy (LLLT) devices emit a high intensity short
duration pulsing light with a wavelength of 903
nanometers (nm), a peak pulse power of 90 watts and
duration of 200 nanoseconds (ns) (Figure 1). Tissue
penetration of these mpulse lasers 13 up to 15 cm
because of the powerful light pulses, but because of their
ultra-short duration, no thermal or coagulating effects
oceur in the tissue, even at high impulse frequencies up
to 40,000 Hz. Acupoints need a treatment duration of 15-
30 sec but topical treatment of the hool wall and other
wounds usually takes about 30 sec to 1 mmute/square
centimeter surface depending on the depth one has to
reach.’

The LLL stimulation ol acupoints has been used to
treat neck and back pain, tendonitis, osteoarthritis,
injuries, chronic allergies, immune-mediated disorders,
internal medicine diseases and many other medical
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Table 1: The Nogier and Bahr frequencies used for low level impulse laser therapy

Nogier Frequencies

Frequency A B C D E F G
Letter
Hz 292 584 1.168 2,336 4,672 13 146
Bahr Frequencies
Erequency 1 2 3 4 5 6 7
Number
Hz 599.5 1,199 2,398 4,796 9,592 19,184 38.368

Hz= hertz or cycles per second; Nogier, Bahr'*

production. Tncreased ATP production is the primary
mechanism of laser acupuncture and topical therapy.
Absorbed laser photons are transformed directly nto
cellular energy.® ™% Diseased and damaged tissues
require high levels of energy to absorb inflammatory
secretions and other debris, synthesize new structures,
rebuild damaged tissue and return to normal function.
The LLLT is thought to contribute to the rebuilding and
healing process by increasing energy production within
diseased cells. Another important therapeutic property of
the laser light is its ability to improve blood perfusion in
micro-circulatory disorders. ™

Laminitis in horses is associated with a transient
ischemia and coagulopathy of the sensitive laminae of
the hoof that results in thromboemboh formation within
capillary beds, hypoxia and necrosis '® Laminitis may be
induced by excess consumption of carbohydrate rich
grains and lush grasses and hoof trauma or secondary o
colic, ententis, endotoxemia, postparturient metritis and
corticosteroids or other drug admimistration. Chmical
signs m acute lamimitis nclude depression, anorexia,
fever, lameness and a reluctance to stand or support
weight on the affected foot or feet. An exapgerated,
bounding digital artery pulse may be palpated or
observed. The hoof is hot especially around the coronary
band and the sole is painful, when pressure is applied.
Chronic laminitis occurs from multiple episodes of acute
laminitis and is a common cause of lameness in horses.
Pedal bone rotation occurs in both acute and chronic
forms and may penetrate the sole in front of the frog.
Secondary hool infections may occur. The LLLT
acupoint stimulation has local effects and restores
balance systemically to promotle healing. Topical LLLT
of open wounds associated with lamimitis 1mproves
microcirculation and provides energy for tissue debris
removal and re-building. Acupoint and topical LLLT 15 a
rational adjunctive or primary therapy for lammtis.
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The objective of this prospective clinical trial was to
treal all horses presented with lamimts duning 2008-
2009 with acupoint and topical LLLT, without
conventional oral or mjectable medication, and compare
pre- and post-treatment pain scores to determine if the
LLLT would significantly reduce the clinical signs of
equine laminitis.

MATERIALS AND METHODS

Twenty one horses with laminitis were presented
to the author for LLLT (Table 2). Eighteen of the horses
were presented during 2008-2009. Three additional
horses recommended for euthanasia due to extremely
severe laminitis with open wounds were added to report
the effects of LLLT even in the most severe cases
conswdered hopeless by conventional medical standards
(Table 2, horses 19 [2001], 20 [2006] and 21 [2003]). A
diagnosis of laminitis was based on the history and
physical examination findings, which included foot
tenderness when walking, pain when turning, severe
bilateral lameness often in the thoracic limbs, redness
and widenmg of the hool"s white line (the inner layer of
the hoof wall visible on the sole), pulsation of the digital
arteries and sole pain on palpation or when pressure was
applied with a hoof tester. In three horses pedal bone
rotation was present on radiographs (Table 2, Horses 16,
19 and 21). Prior to treatment, each horse was evaluated
and given a pain score based on the pre-determined pain
scale created by the author, modified from other pain
scales, listed in Table 3. Antihistamines, antibiotics, non-
steroidal anti-inflammatory drugs, corticosteroids or any
other conventional therapy were discontinued at the
onset of LLLT.

The Physiolaser Olympic 90 W/904 nm® and the
TaserPen 40 W/904nm® were the LLLT units used in the
study (Iigures 2a and 2b). Eleven acupoints were treated
with LLLT and the acupomnts, rationale [or selection,
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Table 2: Overview of the signalment, duration of signs, number of treatments and pre-treatment and post-treatment pain
scores of twenty one horses with acute or chronic laminitis, treated with low level impulse laser therapy at acupoints and
topically on the hool wall

Time
A Breed Age Sy || Durasion | Frevious l:::a:lt:;rt] | :::lrr:e :;:lr: bcl:[.:i:m
No. (years) of signs | treatment sessions 1 2 scores
(weeks)
1 Welsh pony 15 Gelding | Chronic Yes 5% 3 1 4
2 Haflinger 13 Gelding Acute No 4 3 1 3
3 Hanoverian 19 Gelding Acute Yes 4 4 1 3
4 Shetland pony 13 Mare Acute No 8 5 2 3
3 New Forest 13 Gelding Acute Yes 4 3 1 3
6 Westfalen 17 Mare Acute Yes 6 4 1 4
7 Hanoverian 11 Gelding Acute No 5 3 1 2
8 Island pony 16 Gelding Acute No 3 3 1 5
9 Shetland pony 7 Mare Chronic Yes 10% 4 1 4
10 Sachsen Anhalt 9 Gelding | Chrome No 5 3 1 3
11 Quarter horse 6 Mare Acute No 3 3 2 3
12 Arabian 13 Mare Chronic No 3 3 1 4
13 Westfalen 5 Mare Acute No 3 2 1 2
14 Westfalen 14 Gelding Acute No 3 2 1 2
15 gg;;“*‘“ Riding 15 | Gelding | Chronic Yes 17 4 1 5
16 Oldenburg 14 Mare Acute Yes 3 3 1 3
17 Hanoverian 1 Stallion Acule Yes g 5 1 5
18 Fjord horse 22 Gelding | Chronic Yes Bl 4 1 6
19 Hanoverian 11 Mare Acute Yes 4% 3 1 4
20 Arabian 7 Gelding Acute No 9 5 1 4
21 Trakehner 17 Mare Chronic Yes 19% 5 2 6

Acute= climcal signs less than 14 days, Chrome= chinical signs greater than 14 days, Previous treatment=conventional drug
therapy given prior to the low level impulse laser therapy (LLLT); All horses received LLLT acupuncture and topical
LLLT treatment for the hoof wall for each treatment session. *Horses that also received daily topical treatment in the
hospital and at home by caretakers; Pain score 1= initial pain score prior to LLLT; Pain score 2= pain score at the end of

LLLT.

laser frequencies and duration of treatment for each are

listed in Table 4. A 90W impulse laser single probe and
a 40 W impulse laser pen was used for acupoint
stimulation and the tip of the laser device was placed
directly on each acupoint for 20 seconds. Two 90 W
impulse single probes and a 5x30w impulse laser cluster
probe was used for topical treatment of the hoof wall and
wounds and the probes were held as close as possible to

16

the wound without directly touching to avoid
contaminating the laser tip or the wound. Topical LLLT
took 2-5 minutes of treatment for each hoof (Figure 3).
The total diagnosis and LLLT treatment time per
session was usually 30-40 minutes. Between LLLT
sessions, the alfected hooves were bandaged with wet
drcssin%s of aluminum acetate’ (50g/L), and amica
tincture” (10m1/L). The dressing was changed after every

AJTCVM Vol 6, No.1, February 2011

38™ International Congress on Veterinary Acupuncture




129

38" International Congress on Veterinary Acupuncture



130

Copyrighted materials; for reprint permission email: Chrismanc@ajtcvm.org

Table 4: Acupoints treated and their indications and strength, wavelength and [requencies of the low level impulse laser
therapy at each acupoint suggested by authors Nogier and Bahr and used to treat horse with lamimtis in this study

Laser Laser Pulsing Treatment
Acupoints TCVM Other strength wave-length frequency time
(W) (nm) (Hz) (seconds)

TH-1 TH Metal point Ting point 90 903 1,168 20

PC-9O PC Wood point Ting point o0 003 1168 20

LU9 LiT Tanifying Blsied 90 903 1,168 20
point perfusion

BL-40 Bl Bexingoint Elistamine 90 903 1,168 20

point
LIV-8 LIV Tonifying Liver point 90 903 584 20
point

- — = .

gmey | S0 lonbme | Kooy pumt 90 903 584 20

point
GB41 | Openmgpoint | Prostaglandin 90 903 9,592 20
Dai-mai El
TH-5 Upening pomt,, | “Thymus:point 90 903 0,592 20
Yang-wei-mai
BL-18 LIV Back Shu | Sympathetic %0 903 1168 20
Association point Liver

BL.23 KID Back Shu Sympathetic 90 903 1168 20
Association point Kidneys

LIV.13 SP Front Mu ACTI pomnt o0 003 1168 20

Alarm point

W=walls, nm=nanometers, Hz= herlz or cycles per second; 1,168 Hz=Nogier C, 584 Hz =Nogier B, 9,592 Hz =Bahr 5

6.2 treatments for all 21 horses. Eighteen patients had
both reduced lameness and digital artery pulsation when
they were seen for the third treatment. Three patients,
with pain scores of 5, needed more treatment sessions
before improvement was seen (Iigures 4-7).

Six of the 21 horses, horse numbers 1, 9, 17, 18, 20
and 21, received one, one, three, two, three and two
weeks respectively ol caretaker daily LLLT at home
(Table 2, Figures 4-7). Horses number 4 and 11 had a
pain score of 2 at the end of the treatments, but
according to their caretakers became sound within 14
days after their last treatment (Table 2). Eighteen out of
21 (85.5%) horses became sound after treatment. Six
horses m the study (horse numbers 1, 2, 3, 6, § and 10)
developed mild clinical signs of laminitis again within 6-
18 months, but within 2-3 treatments they were again
sound. Eight horses (horse numbers 1, 3, 5. 7, 9, 16, 18
and 21) were treated with laser acupuncture
prophylactically every 5 - & months and have had no
further problems.

The time between evaluation of the pre-treatment
and post-treatment pain scores ranged from 2-6 weeks
with a M+5D of 3.71+1.19 weeks. A summary of the
range and MESD of the pre- and post-treatment pain
scores and L-test comparisons of the MLSD for all 21
horses, only the 18 horses treated in 2008-2009, the 14
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horses with acute laminitis and the 7 horses with chronic
laminitis are shown in Table 5. The pre-treatment scores
of all 21 horses with laminitis ranged from 2-5 with a
MLSD of 3524093 and the post-treatment scores
ranged from 1-2 with a MiSD of 1.1440.36 (Tables 2
and 5, Figure 9). Comparing the means of the pre- and
post-treatment pain scores of the 21 horses with an
paired t-test, there was a significant reduction of the pain
score after LLLT of p<0.001. The pre-treatment scores
of the 18 horses treated between 2008-2009 ranged from
2-5 with a MESD of 3.3940.85 and the post-treatment
scores ranged from 1-2 with a M4SD of 1.114032
{Tables 2 and 5). Comparing the means of the pre- and
post-treatment scores ol the 18 horses, (treated dunng
2008-2009) with a paired t-test, there was a significant
reduction of the pain score after LLLT of p<:0.001.

The pre-treatment scores of 14 horses with acute
laminitis ranged from 2-5 with M£SD of 3.43+1.02 and
post-treatment scores ranged from 1-2 with a MLSD of
1.1440.36 (Tables 2 and 5, Iigure 10). Comparing the
means of the pre- and post-treatment scores of the 14
horses with acute laminitis with a paired t-test, there was
a significant reduction of the pain score after LLLT of
p<0.001. The pre-treatment pain scores of 7 horses with
chronic laminitis ranged from 3-5 with a MiSD of
3.7140.76 and the post-treatment scores ranged from 1-2
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