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CQ Elektronik System
Nowoczesna diagnostyka WWW.Cq. Co m. P I

Terapia rehabilitacy jna

ZESTAW APARATURY DO LABORATORIUM KOMPUTEROWEJ DIAGNOSTYKI | KOREKCJI POSTAWY CIALA
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System komputerowego wykonywania indywidualnych wktadek KOMPUTEROWE FREZOWANIE WKLADEK
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jedyny aparat do fali uderzeniowej bez kosztow eksploatacii!

efekty terapeutyczne nawet po pierwszym ~ leczenie obejmuje zwykle 3-5 zabiegow
zabiegu w tygodniowych odstepach

terapia nieinwazyjna, w wielu przypadkach = krotkie, kilkuminutowe sesje terapeutyczne
Zapobiega interwencji chirurgicznej

Wskazania do stosowania:

ostroga pietowa ~ tokie¢ tenisisty
kolano skoczka = punkty spustowe
biodro trzaskajace = hallux - paluch koslawy

zespot bolesnego barku

Dowiedz sie wiecej na stronie: www.rosetta-eswt.pl

Skontaktuj sie z nami, by przetestowac aparat za darmo w swoim gabinecie:
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Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktory zapewni Ci:

— ochrong finansowg na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~ NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzang z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesiwego wypadku

— profesjonalng pomoc radcow prawnych i zwrot kosztow
obstugi prawne;

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chronic i wspieraé Ciebie oraz Twoich pacjentow.

» Skontaktuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al. Jerozolimskie 142 B O
02-305 Warszawa | ! I !l
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RoboGait 38 Technomex

RoboGait to system do terapii chodu z asystg robota stosowany na kazdym etapie rehabilitacji u pacjentdw
z niedowtadem lub porazeniem koriczyn dolnych w szczegdlnosci u pacjentéw z urazami mdézgu, rdzenia kregowego,
po przebytych udarach mézgu oraz ze schorzeniami ortopedycznymi.

Zobacz ten produkt na stronie:
neuroreedukgacja.pl/robogait

Dowiedz sie wigcej:
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Cechy kluczowe
Uniwersalna orteza dla pacjentéw dorostych i pediatrycznych
Regulacja sity wspomagania pacjenta
Regulowany uchwyt na miednice pozwalajgey na prace zaréwno z petng stabilizacjg miednicy,
jok i z jej petnym uwolnieniem
Dynamiczne odcigzenie pacjenta (od O do 100 kg - mozliwos¢ regulacji bez przerywania treningu)
Biofeedback zapewniajgey funkcjonalne srodowisko, zwiekszajgce motywacje wykonywanych éwiczen
Narzedzia oceny oraz raporty
32 4010 350 wew. 57 A PHU Technomex Sp. z 0.0. f facebook.com/technomex
% M btas@technomex.pl ul. Szparagowa 15, @ instagram.com/technomexpl
technomex.pl 44-141 Gliwice, Poland > youtube.com/phutechnomex



! ® .
PYKALMED ARTROMOT® @ oo
(wona Lenz, Pozrnars WWW.KALMED.COM.PL

SPRZEDAZ | WYPOZYCZALNIA ZMOTORYZOWANYCH SZYN CPM ARTROMOT?®

Nowoczesna rehabilitacja CPM stawu kolanowego, biodrowego, tokciowego,
barkowego, skokowego, nadgarstka oraz stawow palcow dtoni i kciuka.

H

ARTROMOT-K1 ARTROMOT-5P3 ARTROMOT-53 ARTROMOT-E2 &

Najnowsze konstrukcje ARTROMOT zapewniajg ruch bierny stawdéw w zgodzie
z koncepcjg PNF (Proprioceptive Neuromuscular Facilitation).

KALMED Iwona Renz tel. 61 828 06 86 Serwis i catodobowa
ul. Wilczak 3 faks 61 828 06 87 pomoc techniczna:
61-623 Poznan kom. 601 64 02 23, 601 647 877 tel. 501 483 637

ARTROSTIM
www.kalmed.com.pl kalmed@kalmed.com.pl service@kalmed.com.pl FOCUS PLUS
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S ergonomiczny aparat
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healthcare within reach
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DC-30 DC-40 full HD

Mindray Medical Poland Sp. z 0. o.
ul. Cybernetyki 9, 02-677 Warszawa, Polska
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ULTRASONOGRAFY

DLA FIZJOTERAPEUTOW I

i HONDA 2200 e

profesjonalne

kilkudniowe
szkolenie
GRATIS!

CHCESZ MIEC W GABINECIE?
- najlepszy, przenodny ultrasonograf b/w na Swiecie,
- nowoczesne 128-elem. gtowice,

-3 lata gwarangji i niskg cene!

CHCESZ MIEQ?
- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG,

- wyselekcjonowanie pacjentdw juz na pierwszej wizycie

(rehabilitacja czy skierowanie do szpitala).

CHCESZ ISC NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutow kupujac USG?

CHCESZ MIEC SUPER WARUNKI LEASINGU
i uproszczong procedure przy zakupie USG?

NIE CZEKAJ, AZ INNI CIE WYPRZEDZA!

Made in Japan

ULTRASONOGRAFIA
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voim gablneue i praktycznie wykorzystywac
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. mg, dostarczymy aparat, przeszkolimy!
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Laser Acupuncture: Could it be a New Complementary
Intervention in Management of Peripheral Arterial Disease?

Akupunktura laserowa: czy moze stanowi¢ nowy model leczenia uzupetniajgcego w przypadku
choroby tetnic obwodowych?

Abeer Ahmad Farghaly'(A.B.C.D.EF) Hesham Mostafa2(AB.C.D.EF)
Hasnaa Ahmed Abdel-Aziz3(AB.C.D.EF) Hamada A. Hamada#A.B.C.D.EF)

'Department of Physical Therapy for Cardiovascular and Respiratory Disorders, Faculty of Physical Therapy, Cairo University, Egypt
2Department of Vascular Surgery, Kasr Alainy Medical School, Cairo University, Cairo, Egypt

3Qutpatients Clinic of Faculty of Physical Therapy, Cairo University, Egypt

4Department of Biomechanics, Faculty of Physical Therapy, Cairo University, Egypt

Abstract

Laser acupuncture has produced promising results in the management of many medical conditions; it has been used as

a non-invasive therapy with no puncture pain which represents a major advantage over traditional acupuncture or
electroacupuncture. The research question of this study is: Does the Aluminum Gallium Arsenide (AlGaAs) LASER
acupuncture affect the lower limb blood supply and functional walking ability in patients with peripheral arterial disease
(PAD)? Thirty male patients’ diagnosis with PAD were recruited from Kasr El-ainy Hospital, and were randomly divided into
two equal groups: study group and control group. Both groups received the routine medical treatment whereas study group
received laser acupuncture therapy twice weekly for five weeks. Ankle brachial pressure index (ABPI), six-minute walk test
(6MWT), and rating of perceived exertion using modified Borg scale were measured. The 2x2 mixed design MANOVA showed
that laser acupuncture has induced highly statistically significant improvements in all the measured outcomes (p < 0.05).
However, results revealed no significant difference between the two groups except for modified Borg scale. It was concluded
that, AlGaAs Laser acupuncture could be an effective non-pharmacological intervention for improving circulation and
functional walking performance in PAD patients and may be recommended as a complementary therapy in the management
protocols of PAD.

Key words:
Laser acupuncture, peripheral arterial disease, Ankle brachial pressure index, six-minute walk test

Streszczenie

Akupunktura laserowa data obiecujace wyniki w leczeniu wielu schorzen. Byta stosowana jako nieinwazyjna terapia bez
naktuwania, co stanowi duza przewage nad akupunkturg tradycyjna lub elektroakupunktura. Pytanie badawcze postawione
w ramach niniejszego badania brzmi: Czy akupunktura LASEROWA przy uzyciu aluminium arsenku galu (AlGaAs) wptywa na
ukrwienie koniczyn dolnych i funkcjonalng wydajno$¢ chodu u pacjentéw z choroba tetnic obwodowych (PAD)? Do badania
wybrano trzydziestu mezczyzn z rozpoznaniem PAD bedacych pacjentami szpitala Kasr El-ainy i losowo podzielono ich na
dwie réwne grupy: grupe badawcza i grupe kontrolna. Obie grupy poddawano rutynowemu leczeniu, natomiast grupa
badawcza byta poddawana réwniez akupunkturze laserowej dwa razy w tygodniu przez pie¢ tygodni. Dokonano pomiaru
wskaznika kostkowo-ramiennego (ABPI), przeprowadzono test szeSciominutowego marszu (6MWT) oraz dokonano oceny
odczuwanego wysitku przy uzyciu zmodyfikowanej skali Borga. Zastosowano model mieszany 2 x 2 MANOVA, ktory wykazat,
ze akupunktura laserowa doprowadzita do wysoce statystycznie istotnej poprawy w zakresie wszystkich mierzonych
wynikéw (p <0,05). Jednak wyniki nie wykazaty znaczacej réznicy miedzy dwiema grupami, z wyjatkiem zmodyfikowanej
skali Borga. Stwierdzono, ze akupunktura laserowa AlGaAs moze by¢ skuteczng niefarmakologiczng metoda leczenia
poprawiajaca krazenie i funkcjonalng wydajnosé chodu u pacjentéw z PAD i moze by¢ zalecana jako terapia uzupeiniajgca w
protokotach leczenia PAD.

Stowa kluczowe:

Akupunktura laserowa, choroba tetnic obwodowych, wskaznik kostkowo-ramienny, test szeSciominutowego marszu
(6MWT)

184 www.fizjoterapiapolska.pl



Introduction

The prevalence of peripheral arterial disease (PAD) is estima-
ted as15% of ischemic Egyptian patients and 12% among
adult population in the developed world [1]. PAD is an indi-
cator of systemically widespread atherosclerosis affecting ar-
teries of lower limbs and arteries in other vascular regions
such as coronary and cerebral arteries; about 10-15% of PAD
patients with intermittent claudication die of ischemic heart
disease and/or cerebrovascular disease within five years of
diagnosis [1]. In Egyptian population, the symptomatic PAD
patients were 1.831 times as likely to die as those without
PAD, and 1.646 times in asymptomatic PAD patients after
controlling other factors. Those with symptomatic or asymp-
tomatic PAD were more than twice as likely to die of cardio-
vascular disease as those without PAD [2].

Patients with PAD experience functional limitations in daily life
in the form of poor walking performance, decline in mobility and
increased dependency; which would ultimately lead to morbidity
with increasingly frequent hospitalization or even death [3, 4, 5].
Physiotherapy program has a major role in the management of
PAD; supervised exercise training has been considered as the
first-line treatment for PAD patients with intermittent claudica-
tion in the 2005 guidelines. According to the 2016 guidelines,
a supervised exercise program recommended to improve the
functional limitations, decrease claudication and improve quality
of life. A community-based walking program is a second option
that has gained attention due to the limitations of supervised wal-
king exercise [6]. However, not all patients can enroll in exercise
training programs due to a number of treatment barriers such as
lack of transportation to clinical centers and lack of insurance re-
imbursement, thus alternative forms of physiotherapy interven-
tions should be considered. Non-invasive acupuncture therapy
such as laser acupuncture has recently gained more attention than
traditional acupuncture [7]. Laser acupuncture therapy has been
successfully used in the treatment of pain and cardiovascular
conditions such as hypertension and diabetic foot ulcers [8]. In
patients with PAD, Aluminum Gallium Arsenide (AlGaAs) LA-
SER has previously proved to have favourable outcomes for pa-
tients with PAD when applied at acupuncture sites [9]. As Cunha
et al. [9] assessed the effect of laser acupuncture on arterial pres-
sure and Revascularization Index and not assessed its effect on
functional performance. Therefore, the purpose of this study is to
further investigate the effects of AlGaAs laser acupuncture in pa-
tients with PAD in regard with functional walking performance
measured by 6MWT and arterial blood supply to the lower limbs
measured by ankle-brachial pressure index.

Methods

Ethical consideration

The protocol of this study was approved by Ethics committee
of Scientific Research of Faculty of Physical Therapy at Cairo
University, (approval No. PT.REC/012/001771). Patients pro-
vided their Informed consents for participation in the study.

Study design

A prospective, parallel randomized, single-blind, controlled
trial was conducted following the Guidelines of Declaration
of Helsinki on the conduct of human research.

www.fizjoterapiapolska.pl
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Subjects

A Convenient sample of thirty male patients with a diagnosis of peri-
pheral arterial disease (PAD) voluntarily participated in this study.
They were referred by a medical professional after screening them to
the eligibility criteria. They were recruited from the Outpatients Cli-
nic of Vascular disorders at Kasr Al-Ainy Hospital, Cairo, Egypt.
They were randomly divided into two groups: the study group (n =
15) and the control group (n = 15). Inclusion criteria included ankle-
brachial pressure index < 0.9, only male patients, Fontine’s classifica-
tion stage Ila and IIb Rutherford’s classification grade I, category 1
and 2. BMI ranged between 25 kg/m? and 30 kg/m? and age group
between 50-70 years. Clinical history was obtained from patients.
Exclusion criteria included; patients with neuroflogical or chest pro-
blems, patients with uncontrolled hypertension or uncontrolled dia-
betes mellitus, patients with contraindications to laser therapy (i.e.
metal implants or pacemakers).

Randomization

A computer generated randomized table of numbers was used
for concealed allocation. Sequentially numbered index cards
with the randomly assigned intervention group were folded
and placed in sealed, opaque envelopes. A second therapist
blinded to the examination findings opened the envelope and
proceed with the treatment according to the group assignment.

Outcome Measurements

Age and anthropometric measurements

Age of each patient was recorded; body mass and height of
patients were measured by using standard, calibrated scales
and stadiometers, and body mass index (BMI) was calculated
and expressed as kg/m? [10].

Ankle-brachial pressure index (ABPI)

A hand-held 8 MHZ doppler probe (Hi.dop, made in Germa-
ny) was used to measure ABPI. It was measured for the right
and left lower limbs before and after the interventions accor-
ding to Aboyans et al. [11].

Six minutes walk test (6MWT)

The six-minute walk test has been validated as a meaningful
outcome measure in patients with PAD for walking performance
ability [12]. Prior to the test, the patient rested comfortably for
10 minutes and was instructed to walk as far as possible for 6
minutes without jogging along a 30-meters track; the patient
was permitted to slow down his walking pace and/or to stop and
rest on a chair if necessary, but he was instructed to resume wal-
king again as soon as he could. The researcher used a stop
watch during the test and set the lap counter to zero and timer to
6 minutes. The patient was informed about the time each minu-
te. After 6 minutes, the test was ended and the patient was in-
structed to rate his subjective feelings of exertion using
modified Borg scale (m-Borg) and the entire walking distance
(i.e. 6-MWD) was recorded.

Rating of perceived exertion

The RPE scale is used as a subjective, self-reporting level of exer-
tion. The modified Borg RPE scale is a numerical scale that ranges
from 0 to 10, where 0 means "no exertion at all" and 10 means
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"maximal exertion." When a measurement was taken, a number
was chosen from the following scale by an individual that best
describes their level of exertion during 6 minutes walk test [13].

Interventions

Laser therapy

The treatment sessions were applied at the Outpatient Clinic of
Faculty of Physical Therapy, Cairo University. Patients in the stu-
dy group received AlGaAs (Aluminium gallium arsenide-Handy-
laser Sprint Model 50655) laser on 10 acupuncture points [9]. The
emission of laser was at a wave length of 655 nm and a power out
put of 41 mW, with spot size 0.08 cm2 using an energy density of
2 J/em2. The laser acupuncture treatment was carried out for 60
seconds to each point, with a frequency of 2 days/week, and for 5
consecutive weeks. Laser acupuncture therapy was applied to the
following points:LV2, ST41, UB25, UB40, UB60, UB61, GB30,
GB34, GB38, and GB40 [9]. According to White et al. [14], the
locations of these points are as follows:

1. Liver 2 (LV2): in liver meridian, on the dorsum of the foot proxi-
mal to the margin of the web, between the first and the second toes.

2. Stomach 41 (ST41): in stomach meridian, on the dorsum of the
foot in a depression between the extensor digitorum longus and
hallucis longus tendon, at the midpoint of the transverse crease of
the ankle joint, corresponding to the tip of external malleolus.

3. Urinary bladder 25 (UB25): in Urinary bladder meridian,
on the back, 5 cm lateral to the inferior border of the spinous
process of the fourth lumbar vertebra.

4. Urinary bladder 40 (UB40): in urinary bladder meridian, loca-
ted at the midpoint of the transverse crease of the popliteal fossa.
5. Urinary bladder 60 (UB60): located on the lateral aspect
of the foot behind the external malleolus, in the depression
between the tip of external malleolus and tendo Achilles.

6. Urinary bladder 61 (UB61): directly located below UB60
by 5cm, posterior and inferior to the external malleolus.

7. Gall bladder 30 (GB30): located on a line between the
greater trochanter and the sacro-coccygeal hiatus, at 1/3 of
from the greater trochanter.

8. Gall bladder 34 (GB34): located in a depression anterior
to and below the head of the fibula.

9. Gall bladder 38 (GB38): On the lateral side of the lower
leg, about 13 cm above the tip of the external malleolus, sligh-
tly in front of the anterior border of the fibula between perone-
ous brevis and extensor digitorum longus.

10. Gall bladder 40 (GB40): located in a depression on the la-
teral aspect of the tendon of extensor digitorum longus, ante-
rior and inferior to the external mallelous.

Medical treatment

All patients were under the same medical treatment including;
anti-Coagulant e.g. Aspirin and clopedogril, antihypertension
e.g. ACE inhibitors and Calcium channel blockers, lipid lowe-
ring drugs e.g. Statins.

Sample size and Statistical analysis

Test size estimation was performed preceding the investigation
utilizing G¥*POWER statistical programming (version 3.1.9.2;
Franz Faul, Universitat Kiel, Germany) [F tests- MANOVA: Spe-
cial effects and interaction, o = 0.05, = 0.20, Pillai V = 0.23,
and effect size = 0.29] and revealed that the appropriate sample
size for this study was N = 30]. This effect size calculated from
pilot study on10 participants (5 in each group) (figure 1).

The study included two independent variables. The first independent
variable (between subject factor) was the tested group with two levels:
study group and control group. The second independent variable (wi-
thin subject factor) was the testing time with two levels: pre-treatment
and post-treatment. The four dependent variables were the (ankle bra-
chial pressure index at both sides, 6-minute walking and rating of per-
ceived exertion). The homogeneity of variance using Levene’s test
revealed that there was no significant difference with p values > 0.05,
that reflect the data was homogenous. Normality test of data using
Shapiro-Wilk test was used, that reflect the data was normally distri-
buted (p > 0.05). So, parametric analysis was performed. 2 x 2 mixed
design Multivariate Analysis of Variance (MANOVA) was used to
compare all dependent variables within and between both groups. The
variable of interest was the group-by- time interaction at an a priori al-
pha level of 0.05 and 95% confidence interval. Reported data was ana-
lyzed using Statistical Package for Social Sciences (SPSS) computer
program (version 23 windows) (Charles R Flint, New York, USA).

40 -

35

30

Total sample size

25 =

20 = T T T T T

F tests - MANOVA: Special effects and interactions

Number of groups = 2, Number of predictors = 2, Response variables = 4,
o err prob = 0.05, Effect size f2(V) = 0.298701

T T T T
0.75 0.8
Power (1-P err prob)

0.6 0.65 0.7

Figure 1. Plot of sample size calculation
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Results

A total of 37 patients with Peripheral Arterial Disease were eli-
gible for inclusion, and 30 were randomized to study interven-
tion (fig 2). The study group of 15 patients who received routine
medical treatment and laser acupuncture therapy. The control

Enrollment Assessed for eligibility (n = 37)

fizjoterapia poiska  n——

group consisted of 15 patients who only received routine medical
treatment. No subjects dropped out of the study after randomi-
zation. The independent t-test revealed that there was no signifi-
cant difference (P > 0.05) between subjects in both groups
concerning age, body mass, body height and BMI (Table 1).

Not meeting inclusion criteria (n = 4)

Excluded (n =4)

Participants achieved the inclusion
criteria (n = 33)

Y

Relocated to a new place (n=1)

Excluded (n = 3)

Refused to share (n =2)

.

Allocation
Randomized to the study
group (n = 15)
Follow up Lost to follow up (n = 0)
Excluded from analysis (n = 0)
Analysis Analyzed (n = 15)

Figure 2. Flow chart of the participants during the trial

Table 1. Participants characteristics at both groups

}

Randomized to the
control group (n=15)

Lost to follow up (n = 0)

X

Excluded from analysis (n = 0)

Analyzed (n = 15)

Group B (n = 20)

Characteristics Group A (n = 20)
Mean £ SD
Age [years] 64.53 £3.52
Body mass [kg] 79.73 + 13.81
Body height [m] 1.77 £0.07
BMI [kg/m?] 2544 +£3.12

Mean = SD
65.60 + 3.25 0.395
82.67 + 8.99 0.496
1.79 +£0.07 0.382
25.89 +2.63 0.669

Data are expressed as means + standard deviations; BMI: Body mass index

Multivariate tests for outcome measures indicate no statistically
significant effects for group (Wilk’s Lambda = 0.796,
F (4,25) = 1.598, p = 0.206, Partial > = 0.204). While there was
significant effect for time (Wilk’s Lambda = 0.205, F (4,25) = 24.21,
p = 0.001, Partial 0> = 0.795), and group-by-time interaction
(Wilk’s Lambda = 0.284, F (4,25) = 15.753, p = 0.001, Partial
n? = 0.716). Within subject effect, the multiple pairwise compa-
rison tests (post hoc test) revealed a statistical significant incre-
ase (p < 0.05) in in ankle brachial pressure index at both sides

www.fizjoterapiapolska.pl

and 6-minute walking test while there was significant reduction
(p < 0.05) in rating of perceived exertion at study group only in
the post treatment condition compared with the pretreatment.
Regarding between subject effects multiple pairwise compari-
sons (post hoc test) revealed that there was significant reduction
(p < 0.05) in rating perceived exertion at study group in compa-
red to control group. While there were no significant differences
(p > 0.05) in ankle brachial pressure index at both sides and 6-
minute walking test between both groups (Table 2).
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Table 2. The 2 x 2 mixed design Multivariate Analysis of Variance (MANOVA) for all dependent variables at different

measuring periods at both groups

Dependent Study group

variables (n =15)

Control group
(n =15)

Between groups Between groups Minimal Clinically
Mean difference

(95% ClI)

p- value*

Important

(Cohen’s d) Difference

ABPI at right side Pre-treatment 0.771 +0.134 0.777 + 0.107 -0.006 (-0.097:0.085) 0.89NS (0.04) 0.024
Post-treatment 0.804 +0.123 0.788 £ 0.102 0.016(-0.069:0.101) 0.70NS (0.13) 0.022

p-value** (Cohen’s d) 0.0015 (0.24) 0.168NS (0.1)
ABPI at left side Pre-treatment 0.756 + 0.135 0.824 +0.112 -0.068 (-0.161:0.025) 0.146NS (0.5) 0.025
Post-treatment 0.804 £0.116 0.816 +0.127 -0.012 (-0.103:0.079) 0.79N8 (0.1) 0.024

p-value** (Cohen’sd)  0.0015 (0.35) 033185 (0.07)
6-MWD (meters) Pre-treatment 214.0 + 59.68 260.7+90.96  -46.7 (-104.2:10.87)  0.108"S (0.78) 15.06
Post-treatment 318.6 £77.17 268.3 +96.65 50.3(-15.08: 115.74) 0.126NS (0.65) 17.38

p-value** (Cohen’sd)  0.0015 (1.75) 0.651%5 (0.08)
RPE (scores) Pre-treatment 7.47+1.41 6.93+080  0.54(-0.323:1389)  0.21255(0.38) 0221
Post-treatment 5.00 +1.25 7.13+1.77 -2.13 (-3.279: -0.987) 0.0018 (1.70) 0.302

p-value** (Cohen’s d) 0.0015 (1.75) 0.426NS (0.25)

* Inter-group comparison, ** intra-group comparison of the results pre- and post-treatment. Data expressed by mean + SD,
NS p > 0.05 = non-significant, S p < 0.05 = significant, p = Probability, CI: Confidence Interval, ABPI: Ankle brachial pressure
index; 6-MWT: 6-minute walking test; RPE. Rating of perceived exertion.

Discussion

In PAD, since not much improvement in walking function
could be seen in patients receiving medical treatment alone,
searching for complementary therapies is an important is-
sue. Laser acupuncture is an effectively non-noninvasive
therapy, the patient does not experience stress from pain
caused by acupuncture point stimulation during treatment;
this represents a major advantage over electro-acupuncture
or the traditional acupuncture therapy. Moreover, laser acu-
puncture is a safe intervention which has a low risk of colla-
teral damage when combined with other medical treatments
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[8], and no known harmful effects to the irradiated tissue
[15]. Based on that, it could be promising to investigate whe-
ther laser acupuncture would effectively be a non-pharmaco-
logical and non-invasive  therapeutic  intervention
complementing the medical treatment in the management of
patients with PAD especially those who are not eligible to
treadmill exercise training. Therefore, the purpose of this
study was to assess the effect of AIGaAs laser acupuncture
on blood circulation to the lower limbs and functional wal-
king ability in patients with PAD. The major findings in this
study are: (a) AlIGaAs laser acupuncture has induced statisti-
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cally significant improvement in ABPI (p < 0.01); this im-
provement had a clinically meaningful impact on functional
walking ability of the patients measured by 6MWD and Ra-
ting of perceived exertion after 6MWT. (b) AlGaAs laser
acupuncture has induced statistically significant improve-
ment in 6MWD (p < 0.01); this change was highly clinically
meaningful (I.e. a change of > 100 meters) (c) AlGaAs laser
acupuncture has induced statistically significant improve-
ment in Rating of perceived exertion (I.e. modified Borg
scale) (p <0.01). (d) Except for the changes in Rating of
perceived exertion, there was no statistically significant dif-
ference between the study and the control groups.

In regard with our first finding, the significant improvement
in ABPI of both lower limbs is supported by an earlier study
by Cunha et al. [9]. This study [9] has utilized a similar tre-
atment protocol with the same acupuncture points, and de-
monstrated that AlGaAs laser acupuncture was successful in
inducing a significant increase in the systolic arterial pres-
sure of lower limbs in PAD patients with resultant improve-
ment in ABPI. In addition, this finding could be consistent
with other two studies,all of which have shown that traditio-
nal acupuncture therapy improves blood flow to the ische-
mic lower limbs in patients with PAD [16, 17].

The underlying mechanism is that acupuncture therapy in-
creases the level of regional nitric oxide (NO) in the treated
areas with subsequent improved local blood supply [18].
Recently, Jiang et al. [19] have shown that laser acupuncture
stimulates nitric oxide release in treated points which indu-
ces local vasodilatation and enhancement in regional circu-
lation. Other possible mechanism could be laser-induced
elevation of Cyclic guanosine monophosphate (cGMP)
which relaxes vascular smooth muscles leading to vasodila-
tion and increased blood flow [20].

There is evidence that this vasodilator effect of NO is me-
diated by activation of guanylyl cyclases (GCs) and the
Cyclic guanosine monophosphate (¢cGMP)-cGMP-depen-
dent protein kinases type 1 (¢cGKI) axis in vascular smooth
muscle cells [21,22].

In regard with 6MWD, this study has shown that AlIGaAs
laser acupuncture has induced statistically significant im-
provement in 6MWD (p < 0.01). Worth noting, this impro-
vement in 6 MWD was above 100 meters (I.e. from 214.0 +
59.68 to 318.6 + 77.17) which is considered to be clinical-
ly significant [23,24]. To our knowledge this is the first
study to measure 6MWD after laser acupuncture therapy in
patients with peripheral arterial disease. Similarly to this
finding, a previous study has shown that laser acupuncture
treatment for only 10 days has induced significant impro-
vement in 6MWD in patients with chronic respiratory dise-
ase [25]. Another recent study has reported a significant
increase in 6MWD after two-weeks laser acupuncture inte-
rvention in COPD patients [26]. Despite the discrepancy in
subjects and methodology between our study and each of
these two studies, the positive result of laser acupuncture
therapy in improving the functional walking ability of pa-
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tients, manifested by increased 6MWD, has been similarly
reported.

With regard to Rating of perceived exertion after 6MWT,
this study has reported a statistically significant reduction in
the mean values of modified Borg (m-Borg) scale scores
after laser acupuncture therapy. This improvement was stati-
stically different from the control group. This finding re-
flects the clinically important role of Laser acupuncture in
reducing the susceptibility to fatigue of the lower limbs and
increasing tolerance to walking for patients with PAD. This
finding may indirectly supported by Susuki et al. [27], who
found that traditional acupuncture had significantly produ-
ced better results on the Borg scale when combined with
medications than medications alone in patients with chronic
obstructive pulmonary disease.

The improvements in both 6MWD and rating of perceived
exertion or modified Borg scale could be explained by: (a)
laser acupuncture-evoked increases in NO and cGMP with
subsequent local vasodilatation and improved blood flow to
the ischemic limbs as we discussed earlier. The increased
blood supply would increase bioavailaibility of oxygen, fa-
cilitate the transport of nutrients to tissues and help in re-
moval of metabolites which harm muscular contractions [9].
(b) laser acupuncture-induced pain relief [28], which could
reduce the claudication pain during the six-minutes wal-
king, permitted walking for longer distance, and/or reduced
the subjective feeling of exertion. Yasuno et al. [16], have
shown that acupuncture therapy led to easiness of pain and
numbness experienced by patients with peripheral arterial
disease. (c¢) laser acupuncture-induced reduction in oxidati-
ve stress and inflammation [29]. Recently, it has been re-
ported that limb ischemia and claudications in PAD are not
only due to impaired blood flow, but also due to metabolic
changes in the ischemic limb muscles, [30] in the form of
dysfunction of mitochondrial bioenergetics associated with
increased oxidative stress [31, 32]. The production of reac-
tive oxygen species (ROS) is increased in the compromised
mitochondria of the affected muscles of the lower limbs
[33].

Limitations of the study

The primary limitation was that, no follow up was conduc-
ted to know the long lasting effect and recurrence of symp-
toms. Secondly, certain secondary outcome variables such
as, Revascularization Index. Thirdly, the finding of poten-
tial within and between group differences with the Rating of
perceived exertion, may be weakened and given the subjec-
tive nature of the variable so we recommended to use an ob-
jective variable instead of it. Finally, post hoc power
analysis revealed that the power of this study is 42% howe-
ver the priori power analysis that used to calculate the sam-
ple size is 80%. So we may be had type II error. Therefore,
we considered the small sample size is one of our limita-
tion.
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Conclusion in seeking non-pharmacological alternatives in the clinical
Laser acupuncture induced significant improvements in lo- management of patients with PAD.

wer limb circulation and functional walking ability, manife-

sted by significant improvements in ABPI, 6MWD, and

rating of perceived exertion. Nevertheless, compared to the Adres do korespondencji / Corresponding author

control group, Laser acupuncture has induced a statistically

significant difference in rating of perceived exertion only H
. m Ahmed Ham
after GMWT measured by modified Borg scale. These obse- amada ed Hamada

rvations can be taken into account by researchers interested  E-mail: hamada.ahmed@pt.cu.edu.eg
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