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Effect of aerobic training versus myofascial release on
claudication among peripheral arterial insufficiency
patients: A randomized controlled study

Wplyw treningu aerobowego w porownaniu z rozluznieniem migsniowo-powieziowym na chromanie
przestankowe u pacjentow z niewydolnoscig tetnic obwodowych: randomizowane badanie z grupg kontrolng

Ola Mohamed EL Sayed EL Gohary!(AB.C.D.EF) Farag Abd- EL Moneim Aly2®B.CD.EF) Nesreen
Gharib El Nahas2A.BEF) Ahmed Mohamed El Mahdi3(A.C.D.EF)

'Physical Therapy Department for Cardiovascular/ Respiratory Disorder and Geriatrics, Faculty of Physical Therapy, Cairo University, Giza, Egypt
2Faculty of Physical Therapy, Cairo University, Giza, Egypt
3Faculty of Medicine, Helwan University, Egypt

Abstract

Purpose. To compare between the effect of aerobic training and myofascial release on claudication indices among subjects with
peripheral arterial insufficiency.

Methods. A randomized controlled trial. Overall, 40 patients of both sexes, their ages ranged between 45-55 years and they had ABI
between 0.90-0.50 and they agreed to participate in the study, they were recruited randomly and divided into two equal groups;
Group A: included twenty patients who participated aerobic training program combined with traditional burger’s exercise for
45minutes, 3 times per week for two months as a total treatment period in addition to their medical treatment. Group B: included
twenty patients who received myofascial release technique combined with traditional burger’s exercise for 45 minutes, 3 times per
week for two months as a total treatment period in addition to their medical treatment. Pre- and post- study period (2 months),
assessment using ABI, COT, MCT, MCD.PSV, WIQ were done for all patients.

Results. the results showed statistical differences concerning ABI, COT, MCT, MCD, WIQ, and PSV in both groups, however, the results
were in the favor of the aerobic training group(A).

Conclusion. it was concluded that both aerobic training and myofascial release were effective in the increase of claudication indices
and enhancing walking functional capacity among peripheral arterial insufficiency patients, however, aerobic training causes much

more improvement than myofascial release.

Key words:
aerobic training, myofascial release, ankle-brachial index - claudication indices

Streszczenie

Cel. Poré6wnanie wptywu treningu aerobowego i rozluznienia mie$niowo-powieziowego na wskazniki chromania u 0séb z
niewydolnoscia tetnic obwodowych.

Metody. Randomizowana kontrolowana préba. Lacznie 40 pacjentéw obu ptci, w wieku 45-55 lat; ABI 0,90-0,50. Pacjenci zgodzili sie
na udziat w badaniu, zostali zrekrutowani losowo i podzieleni na dwie réwne grupy; Grupa A obejmowata dwudziestu pacjentow,
ktérzy oprécz leczenia, uczestniczyli w programie treningu aerobowego potaczonego z tradycyjnymi ¢wiczeniami Buergera przez 45
minut, 3 razy w tygodniu przez dwa miesigce. Grupa B obejmowata dwudziestu pacjentéw, ktorzy oprocz leczenia, byli poddawani
rozluznianiu mie$niowo-powieziowemu w potaczeniu z tradycyjnymi ¢wiczeniami Buergera przez 45 minut, 3 razy w tygodniu przez
dwa miesigce. W okresie przed i po badaniu (2 miesiace), dla wszystkich pacjentow przeprowadzono ocene za pomoca ABI, COT, MCT,
MCD.PSV, WIQ.

Wyniki. Wyniki wykazaty réznice statystyczne dotyczace ABI, COT, MCT, MCD, WIQ i PSV w obu grupach, na korzys¢ grupy
wykonujacej trening aerobowy (A).

Wnhniosek. Stwierdzono, ze zardwno trening aerobowy, jak i rozluznienie miesSniowo-powieziowe byly skuteczne w zwiekszeniu
wskaznikéw chromania przestankowego i zwiekszaniu zdolnosci funkcjonalnej chodu u pacjentéw z niewydolnoscia tetnic

obwodowych, jednak trening aerobowy powoduje znacznie bardziej istotna poprawe niz rozluznianie mie$niowo-powieziowe.

Stowa kluczowe

trening aerobowy, rozluznienie miesniowo-powieziowe, wskaznik kostkowo-ramienny - wskazniki chromania

70 www.fizjoterapiapolska.pl



Introduction

Peripheral artery disease (PAD) is a chronic, atherosclerotic
condition of the peripheral vasculature that causes limb-rela-
ted issues including intermittent claudication, ischemic rest
pain, ischemic ulcer, gangrene, and functional disability.
Atherosclerosis is constriction of the arteries caused by the
formation of plaque, which is made up of fatty substances,
calcium, and cholesterol, along the inside walls of the pa-
tient's arteries. Atherosclerosis, or plaque buildup, can narrow
or block arteries over time, limiting blood flow and oxygen to
the heart, brain, legs, and kidneys [1].

Smoking is the leading cause of PAD and atherosclerosis. Ol-
der age and disorders such as diabetes, high blood cholesterol,
high blood pressure, heart disease, and obesity are other risk
factors [2]. Intermittent claudication, which meaning “to
limp," is a term used to describe walking discomfort caused
by PAD. Many PAD patients have no symptoms or have aty-
pical complaints that do not exactly fit the diagnosis of clau-
dication. Others may experience limb-threatening blood flow
problems, prompting emergency surgery [3]. Several studies
have found that supervised treadmill walking exercise is the
most effective and cost-effective aerobic training for impro-
ving functional and walking capacity. On the other side little
studies and evidence were done on myofascial release techni-
que effect on PAD patients [4, 5].

The relaxing of tight muscles, enhanced circulation to a re-
gion of ischemia (typically associated with muscular spasm),
enhanced venous and lymphatic drainage, and the stimulation
of stretch reflexes in hypotonic muscles are all aims of my-
ofascial treatment. Improved circulation can help PAD pa-
tients in maintaining a healthy fascial system as well as
increasing their walking ability [6]. this study aimed to explo-
re if there may be a difference between the effect of aerobic
exercises as (active therapy) and myofascial release technique
as (passive therapy) for patients with lower limb intermittent
claudicating type II (according to Leriche-Fontaine classifica-
tion) as regarding improving lower limb circulation and wal-
king capacity. That can be more beneficial and easier for them
to get the treatment effect of myofascial release technique as
improving symptoms and slowing the progression of the dise-
ase.

Subjects and methods

Design

A randomized control trial was conducted to compare compa-
red between the effect of aerobic training and myofascial rele-
ase on claudication indices among subjects with peripheral
arterial insufficiency. Data were collected pre- and post-treat-
ment from March 2019 and February 2021. Research Ethics
Committee before study commencement [No. P. T.REC/
012/002335].

Participants

Forty patients of both genders with ages ranged from 45 to 55
and they had ABI between 0.90-0.50 and they agreed to par-
ticipate in the study, they were selected randomly from the
vascular outpatient clinic of Aboukir hospital in Alex. Exclu-
sion criteria included ABI less than 0.50, Patients who have
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a history of (unstable cardiovascular diseases, marked dyspnea
on exertion or chronic obstructive pulmonary diseases
(COPD), liver and kidney diseases).

Randomization

Each participant was informed about the study’s nature, purpo-
se, and benefits, the right of refusal or withdrawal at any time,
and the confidentiality of any obtained data. Participants were
randomized into 2 equal groups (A & B) by a computer-based
randomization program. Following randomization, there was
no dropping out of subjects from the study, Figure 1.

Interventions

Group (A) (aerobic training group) included twenty patients
who participated aerobic training program combined with tra-
ditional burger’s exercise for 45minutes, 3 times per week for
two months as a total treatment period in addition to their me-
dical treatment whereas. Group (B) (myofascial release techni-
que group) included 20 participants who received myofascial
release technique combined with traditional burger’s exercise
for 45 minutes, 3 times per week for two months as a total tre-
atment period in addition to their medical treatment.

Aerobic training program

Patients in this group (group A) participated in aerobic exercise
training as march walking on the treadmill for 45 minutes dura-
tion for session 3 times per week for two months, in addition to
their medical program and burger’s exercises, with the goal of
patient collective exercise session time is 45minutes. When the
severe pain appears, during treadmill walking, the patient stop-
ped the exercise gradually and rested before repeating it. Exer-
cise intensity in-between (60-75% of heart rate reserve) [7].

Myofascial release technique

Patients in this group (group B) received a 45 mints session ti-
me, 3 times per week for two months in addition to their medi-
cal program and burger’s exercises. as the following
sequences: started by thoracolumbar muscles release techniqu-
es, then lower limb muscles release. While the therapist stood
at the side of the treatment table, participants lay down in
a prone lying position for the myofascial release of thoraco-
lumbar muscles, posterior thigh muscles, and posterior lower
leg muscles. The participants were then placed in a supine ly-
ing position for the myofascial release of the anterior thigh
muscles, anterior lower leg muscles. Participants were in a si-
de-lying posture for the myofascial release of lateral upper
thigh muscles and lateral lower leg muscles, across-hand tech-
nique was used for all muscles. The procedure was used for at
least 10 minutes for every muscle for the best outcomes [8].

Outcome measures

Walking impairment questionnaire score (WIQ)

It was used to evaluate walking function capacity pre- and
post-treatment as whole the study period for both groups (A &
B). which is a valid, quick, simple, and low-cost questionnaire.
Walking ability is assessed using a questionnaire that focuses
on walking distance, walking speed, and the capacity to climb
stairs. It is divided into three categories: walking distance, stair
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Figure 1. Flow chart of the study

climbing, and walking speed. The subject was asked to rate
the difficulty of several tasks on a scale of 0 (impossible) to 4
(very tough) (none) [9].

Arterial doppler ultrasonography

Doppler ultrasonography was used to assist blood flow velocity,
pre-and post-exercise program as whole the study period in both
groups (A& B) The speed and direction of blood flow in diffe-
rent modes and angles via the blood artery were assessed using
a hand-held scanner with various frequencies between 9-15
MHz that was linked to a computer for analysis [10].

Portable hand held doppler

It was used to measure ABI pre- and post-the program time at
all for both groups (A & B). All patients were put in a supine
lying position with a 12 cm wide cuff positioned directly abo-
ve the malleolus. The Doppler probe was set to produce the
best signal for systolic pressure at the ankle, and measure-
ments of the dorsalis pedis or posterior tibial artery were ta-
ken, with the greatest value being chosen. Then the systolic
pressure was measured from both upper limbs in the same
way as ankle measurements for brachial systolic blood pres-
sure, and the highest value was chosen. After that, the ankle-
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brachial index was calculated by dividing the ankle systolic
blood pressure by the brachial systolic blood pressure [11].

Graded treadmill exercise testing

It was used to measure: claudicating onset time (COT), Maxi-
mum claudicating time (MCT), and Maximum claudicating di-
stance (MCD), pre-and post-exercise program as whole the
study period in both groups (A& B): Patient performed pro-
gressive graded walking treadmill protocol (walking speed of 2
mph beginning at 0% grade, which then increased by 2% every
2 minutes) [12].

Statistical analysis

Statistical analysis was conducted using SPSS for windows, ver-
sion 26 (SPSS, Inc., Chicago, IL). Prior to final analysis, data
were screened for normality assumption, homogeneity of va-
riance, and presence of extreme scores. This exploration was do-
ne as a pre-requisite for parametric calculations of the analysis of
difference. Preliminary assumption checking revealed that data
was not normally distributed for all measured variables, as as-
sessed by Shapiro-Wilk test (p < 0.05). There was homogeneity
of variances (p > 0.05) and covariances (p > 0.05), as assessed
by Levene's test of homogeneity of variances. Accordingly,
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non-parametric statistics were used. The Mann-Whitney U test
was used to compare whether there is a difference in the depen-
dent variable for the two independent groups. While, Wilcoxon
test was used to compare whether there is a difference within the
same group. Unpaired t-test was used to compare whether there
is a difference pretreatment in the demographic characteristics
for the two study groups. The alpha level was set at 0.05.

Results

Demographic and clinical characteristics of participants
The baseline characteristics of the participants showed that no
statistically significant differences existed between both the

Table 1. General characteristics of participants in both groups

Group A
Mean £ SD
Age [years] 51.45+2.48
Weight [kg] 168.2 +2.46 cm
Height [cm] 79.65 £2.49
BMI [kg/m?] 28.09 +0.81
Gender [n (%)]:
Male 13 (65%)
Female 12 (80%)

fizjoterapia poiska  n—— S

groups (P > 0.05), as shown in Table 1. There was also, no si-
gnificant difference between both groups by gender, the y2 va-
lue was 0.343 (P> 0.05).

Pretreatment comparison between both the groups

No statistically significant differences were noticed regarding
the pretreatment between the two groups in all measured varia-
bles (P > 0.05), as shown in Table 2.

Pretreatment and post-treatment comparison in each group
A significant improvement in all measured variables (P < 0.05)
in both groups, as shown in Table 2.

Group B p-value
Mean * SD
52.35+£2.05 0.220
168.75 +1.44 0.394
80.25 +2.57 0.459
27.99 £ 0.84 0.706
7 (35%
(35%) 0.343
8 (20%)

SD: standard deviation; p-value: Probability value; *Significant at P < 0.05

Table 2. Mean trunk flexion in initial contact, trunk extension in mid-stance and terminal stance and lateral trunk flexion
toward affected and unaffected side pre and post treatment of the study and control groups

Variable

Before
After
p-value

Ankle Brachial Index

Before
After
p-value

Claudication onset time (min)

Before
After
p-value

Maximum claudication time (min)

Before
After
p-value

Maximum claudication distance (meters)

Before
After
p-value

Peak systolic velocity (cm/sec)

Before
After
p-value

Walking Impairment questionnaire (score)

SD: standard deviation; p-value: probability value
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Study group Control group p value

Mean % SD Mean £ SD

0.69 + 0.06 0.70 +0.07 0.738
0.81£0.05 0.76 £ 0.07 0.038*
0.000001* 0.0001*

12.2+3.34 11.1 +£3.85 0.289
22.4+6.17 17.7 £3.64 0.007*
0.000001* 0.0001*

17.25+3.98 16.75 +4.95 0.913
34.0+5.20 28.1 £4.86 0.001*
0.000001* 0.0001*

168.1 +£35.72 157.9 +33.0 0.355

458.25 + 68.79 353.0 £47.02 0.0001*

0.000001* 0.0001*

34.25+4.17 34.1+4.16 0.904
45.6 £4.03 40.4 +4.41 0.001*
0.000001* 0.0001*

20.05+5.82 18.92 +9.06 0.09

38.75+5.06 32.25+6.29 0.002*
0.000001* 0.001*
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Post-treatment comparison between both the groups

There was a statistically significant improvement in all me-
asured variables between both groups (P < 0.05), as shown in
Table 2.

Discussion

The finding of this study indicates that both aerobic tra-
ining exercise and myofascial release technique are highly
effective methods for enhancing claudication indices,
walking function capability, and blood flow in patients
with peripheral arterial insufficiency However, aerobic
training exercise has a greater impact on improving than
myofascial release. but the myofascial release procedure
is a more simple, low-cost, and beneficial method for pa-
tients who have several orthopedic or balanced complica-
tions, and who are older.The results of this study
coincided with McDermott [13] concluded that exercise
therapy has many benefits through several mechanisms in
PAD patients with intermittent claudication, including de-
creased limb pain, enhanced walking functional capacity,
and reduced systemic cardiovascular risk.

The findings of this study revealed that aerobic training,
in addition to burgers exercises and medical treatment,
and myofascial release technique, in addition to burgers
exercises and medical treatment, resulted in a significant
increase in ABI, COT, MCT, MCD, PSV, and WIQ, with
group A receiving a significant advantage.

The results of this study coincided with meta-analysis stu-
dies by Belinda et al. [14] concluded that aerobic training
to numerous levels of claudication pain improves perce-
ived walking speed, distance, and stair climbing perfor-
mance as measured by the WIQ, and self-reported
physical function in people with PAD. Walking to claudi-
cation pain was the most common prescription studied
and therefore conceded the most improvements in these
outcomes.

Our findings are consistent with the most recent American
Heart Association/American College of Cardiology (AHA/
ACC) recommendation for supervised exercise treadmill
training, which was based on multiple randomized clinical
trials showing the efficacy of supervised exercise tread-
mill training to improve claudication onset time (COT) or
distance (COD).PWT or peak walking distance (PWD),
and other clinically meaningful functional outcomes Ger-
hard-Herman et al [15].

The mechanism underlying improvement at treadmill wal-
king exercise induces positive rheological improvements,
such as improved erythrocyte deformability and reduced
blood viscosity. Because of the increased capillary flow,
also causes morphological differences in muscle fibers.
Finally, exercise adjusts pain tolerance by increasing en-
dorphin production, improves “walking capacity,” and,
most remarkably, provokes pleiotropic improvements in
metabolism. Konik et al. [16].

Acknowledgement

Another possible reason for aerobic training exercise bene-
fits for patients with PAD is through the formation of col-
lateral vessels that supply blood flow to the lower
extremity is challenged by data recommending that super-
vised exercise training in patients with PAD is related with re-
ductions in angiogenic vascular endothelial growth factors
(VEGFs) and enhances in antiangiogenic VEGFs due to an
acquired metabolic defect that results from the underlying di-
sease Jones et al. [17]. Muscle adaptation associated with in-
creased expression of skeletal muscle proteins (myosin heavy
chain I), which enhance oxidative ability and decrease anaero-
bic glycolysis and lactate accumulation, is one suggested me-
chanism by which exercise can increase functional outcomes
Tara etal. [18].

The results agreed with Okamoto et al. [19] who reported that
Myofascial release improves circulation by enhancing endo-
thelial function and reducing arterial stiffness. Nina et al. [20]
found that manual treatment such as myofascial release and
massage enhanced vascular function in those who had not
exercised, indicating that massage provides advantages for
anyone regardless of their degree of physical activity.

The mechanisms that cause arterial stiffness to decrease follo-
wing myofascial release are unknown, and additional research
is needed. Vascular endothelial function affects the stiffness of
large elastic and muscular arteries. As a result, improved endo-
thelial function might be a possible reason for lower arterial
stiffness. By releasing vasoactive molecules like nitric oxide,
vascular endothelial cells play a vital role in the control of va-
scular activity. Endothelial function alterations during release
application may thus act as a trigger for both acute and chronic
changes in vascular function. Wilkinson et al. [21].

Study limitations

The study was limited by extraneous factors that may have in-
terfered with the results of this study, these factors are related
to variations in life style between patients as activity level, be-
ing working/non-working, ergonomical design of the surroun-
ding environment of participants at home and/or work. Another
limitation was the psychological factor of the participants du-
ring the period of application of the study.

Conclusion

It was concluded that both aerobic training and myofascial re-
lease technique have a significant effect on reducing claudica-
tion pain and improving walking functional capacity among
patients with peripheral arterial insufficiency.
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