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ABSTRACT

A sedentary lifestyle can lead to cardiovascular diseases such as atherosclerosis.
Despite the use of therapeutic interventions such as angioplasty in patients with atherosclerosis, the re-
currence of stenosis is possible. Rehabilitation exercises can improve the function and structure of blood
vessels by improving the biomechanics of the blood flow. In this study, we aim to assess the effect of
eight weeks of aerobic exercise on selected blood biomechanical variables in the bilateral femoral artery
of middle-aged men up to seven days after coronary angioplasty.

[VETEEE In this quasi-experimental study, participants were 30 men with coronary angioplasty aged
45-60 years, referred to the cardiac rehabilitation clinic of Tehran Heart Hospital. They were assigned to
two exercise and control groups. Their systolic and diastolic blood velocity, pressure, and intensity were
first measured. The aerobic exercise program was then performed according to the American College of
Sports Medicine instructions. Analysis of covariance, paired t-test, or Wilcoxon test were used based on
their results. The significance level was set at 0.05.

[{EEVTE The resting heart rate and systolic and diastolic blood pressures were at the same level in both
groups, but the maximum heart rate of the control group was lower. The results showed no significant
difference between two groups in any blood variables.

[@TEIERT The effect of aerobic exercise was not confirmed in this study, may be due to heart disease
or structural changes in the arteries (increased arterial stiffness and decreased arterial elasticity, espe-
cially in peripheral arteries). To increase the effect of rehabilitation exercises on peripheral arteries rather

¢ than central arteries, more intensity and duration of exercises are recommended to achieve the desired
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Introduction

ardiovascular diseases are among the most

prevalent diseases, especially in the elder-

ly. A sedentary lifestyle leads to cardiovas-

cular diseases, including atherosclerosis,

which refers to abnormal accumulation
of fat in the arteries which causes their walls to become
narrow, disrupting the blood supply and finally causing
ischemic heart attacks. Therefore, atherosclerosis of the
aorta, coronary arteries, and peripheral arteries, including
the brachial and femoral arteries in these patients is im-
portant. Due to the low elasticity and the predominance of
muscular tissue and more stiffness in peripheral arteries
such as the common femoral artery, compared to central
arteries, the estimation of biomechanical parameters of
blood and vessels in healthy peripheral arteries (criteria
for a healthy artery) and their comparison with those of
central arteries are important.

One of the new technologies in the treatment of athero-
sclerosis is angioplasty, but its reoccurrence is still the
main problem. To face this challenge, the identification of
the benefits of exercise against cardiovascular diseases led
to the development of cardiac rehabilitation programs in
hospitals or other rehabilitation centers. The effect of ex-
ercise on vital body organs is different. In fact, blood and
vein tissue are two important components of the circula-
tory system, which affect the health of the heart. Biome-
chanical changes in blood, including blood viscosity and
density changes, occur in different conditions and play
an important role in the forces applied to the artery walls,
oxygen delivery, and blood pressure regulation, especially
in pathological conditions such as atherosclerosis.

There are many differences regarding the intensity, dura-
tion, and type of exercise program, as well as the effect
of various aerobic, resistance, and strength exercises on
blood biomechanical variables. In this study, we aim to as-
sess the effect of eight weeks of acrobic exercise on select-
ed biomechanical variables of blood in the bilateral femo-
ral artery of middle-aged men after coronary angioplasty.

Materials and Methods

This is a quasi-experimental, prospective study with a
pre-test/post-test design. Participants were 30 men aged
45-60 years who referred to the cardiac rehabilitation
clinic of Tehran Heart Hospital and underwent coronary
angioplasty, divided in two exercise (n=15) and control
(n=15) groups. For sampling, the total score of the physi-
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ological health questionnaire and the doctor’s diagnosis,
as well as the type and severity of the disease, were deter-
mined according to their medical records, and the subjects
were thus divided into three groups: high-risk, medium-
risk, and low-risk. Then, 30 patients were selected from
the low-risk category. The sample size was determined
using G*power software, taking into account a test power
of 0.80, effect size of 0.45, and significance level of 0.05.
According to the classification of the New York Heart As-
sociation (NYHA), the subjects in the low-risk category
included people with one to three heart failures, ejection
fraction (EF) >50%, functional capacity (FC) >7, no or-
thopedic problems, no smoking, and no alcohol consump-
tion. The control group was selected from those who had
no willingness to attend a rehabilitation program. During
the program, they were asked not to do any specific sports
activities and were advised to walk three days a week only.

In the pretest phase, the subjects under evaluation using
Echo-Doppler system (Duplex). Their height and weight
of subjects were also measured. Systolic and diastolic
blood pressure, velocity, and intensity were also measured
before and after exercise. The aerobic exercise program
was performed according to the American College of
Sports Medicine instructions for eight weeks, three ses-
sions per week, each for 40 minutes using treadmills, an
arm ergometer, and a bicycle ergometer, for each patient.
Based on the condition of each patient, their self-report,
the opinion of the attending physician, and the Borg scale
score, the intensity and speed of aerobic exercises were
gradually increased. To determine the normality of data
distribution, the Shapiro-Wilk test was used, and Levene’s
test was used to examine the quality of variance for the
data of experimental and control groups. Analysis of cova-
riance, paired t-test, or Wilcoxon test were used based on
their results. The significance level was set at 0.05.

Results

The participants in both groups were slightly over-
weight and the body surface area of the participants in the
experimental group was somewhat higher than in the con-
trol group. The resting heart rate and systolic and diastolic
blood pressures were at the same level in both groups, but
the maximum heart rate of the control group was lower.
The results showed no significant difference between the
two groups in the variables of systolic and diastolic blood
velocity, pressure, and intensity.
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Conclusion

The effect of acrobic exercise was not confirmed in this
study, may be due to heart disease or structural changes
in the arteries (increased arterial stiffness and decreased
arterial elasticity, especially in peripheral arteries). To in-
crease the effect of rehabilitation exercises on peripheral
arteries rather than central arteries, more intensity and
duration of exercises are recommended to achieve the
desired result.
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13. Congestive Heart Failure (CHF)
14. Myocardial Infarction (MI)
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