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Abstract

Introduction: Cardiotoxicity is an unavoidable complication after
chemotherapy. The present study investigated the effect of 12 weeks of
aerobic exercise (high-intensity interval training or moderate-intensity
continuous training) with and without blood flow restriction on some
anthropometric indices in women with breast cancer who had
chemotherapy-induced cardiotoxicity.

Methods: Twenty breast cancer patients with cardiotoxicity participated in
this study (age: 21-34 years and body mass index: 26-57 kg/m?). Patients
were randomly divided into groups of high-intensity interval training,
moderate-intensity continuous aerobic exercise, high-intensity interval
training with limited blood flow, and moderate-intensity aerobic training
with limited blood flow. Patients then received the interventions for 12
weeks, three sessions per week. Before and after the intervention, data
related to patients’ anthropometric indices were collected using a body
composition analyzer (X-CONTACT 356) and analyzed using a
MANCOVA test.

Results: Weight, body mass index and final score of the body analyzer in
the high-intensity interval training group with restricted blood flow
improved significantly compared with the groups without restricting blood
flow (P <0.05). High-intensity interval training and restriction of blood
flow reduced the percentage of body fat and age-appropriate body,
increased muscle tissue, and the waist to hip ratio compared with moderate-
intensity continuous training (P <0.05). Basal metabolic rate was not
affected by exercise type but increased with blood flow restriction
(P <0.05).

Conclusion: The present study suggests the use of a combination of
physical activity and restriction of blood flow as a solution for the recovery
of breast cancer patients with treatment-related cardiotoxicity (in the case
of the components of the present study).

Keywords: Aerobic Exercise, Restriction of Blood Flow, Anthropometric
Indices, Breast Cancer, Cardiotoxicity
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Introduction
Today, breast cancer is very common, and

cardiotoxicity is one of the most important
unavoidable complications of
chemotherapy. Because of early detection
and advanced targeted therapy, the number
of Dbreast cancer survivors has increased
significantly. However, they are exposed
to the inevitable side effects of
chemotherapy and anthracycline-induced
cardiotoxicity (1-4). A solid body of
evidence links obesity and physical
inactivity to chronic inflammation in
cancer prevention and control (5). On the
other hand, exercise training is considered
a trend in adjuvant treatments for patients
with cardiotoxicity. Aerobic exercise
training may improve the cardiovascular
function of breast cancer survivors with
cardiotoxicity. Today, restricting blood
flow is a novel therapeutic method that is
based on the partial blood flow restriction
(BFR) on the limbs (6) that positively
affects cardiorespiratory fitness and body
weight of breast cancer survivors. The aim
of this study was to determine the effects
of 12 weeks of aerobic exercise (high-
intensity interval training or moderate-
intensity continuous training) with and
without blood flow restriction on some
anthropometric indices in women with
cardiotoxicity ~ after  breast  cancer
treatment.

Materials & Methods
Twenty breast cancer patients (age: 21-34
years and body mass index: 26-57 kg/m?)

with cardiotoxicity who had been referred
to Rajaie Cardiovascular Medical and
Research Center for cardiac rehabilitation
participated in this study.

Patients were randomly (1:1:1:1, n=5 per
group) assigned to high-intensity interval
training (HHIT), moderate-intensity
continuous training (MIT), high-intensity
interval training with blood flow restriction
(HIT+BFR), and  moderate-intensity
aerobic training with blood flow restriction
(MIT+BFR) groups. All participants
performed the exercise protocols on a
treadmill 3 days per week for 12 weeks.
Before and after the intervention, data on
body mass index (BMI), waist to hip ratio
(WHR), percent body fat (BF%), skeletal
muscle mass (SMM) were collected using
a body analyzer (X-CONTACT 356).
Multivariate  analysis of  covariance
(MANCOVA) was used to compare the
results (o= 0.05).

Results

BMI, WHR, percent body fat, and SMM
significantly improved in the HIIT+BFR
group compared with the groups without
blood flow restriction (P <0.05).
HIIT+BFR reduced the percentage of body
fat and age-appropriate body, increased
SMM, and decreased WHR compared with
the MIT group (P <0.05). Basal metabolic
rate was not affected by exercise type but
increased with the restriction of blood flow
(P <0.05) (Figure 1).
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Figure 1: The effect of 12 weeks of aerobic exercise (high-intensity interval training or moderate-intensity continuous
training) with and without blood flow restriction on A: body mass index, B: waist to hip ratio, C: percent body fat,
and D: skeletal muscle mass in women with cardiotoxicity after breast cancer treatment

Note: For body mass index: HIIT+BFR vs HIIT (p=0.041), HIIT+BFR vs MIT (p=0.001); for WHR: significant
difference between HIIT+BFR and MIT (p=0.043); for BF%: significant difference between HIIT+BFR and MIT
(p =0.003); and for SMM: significant difference between HIIT+BFR and MIT (p =0.003)

Discussion

The main finding of present study was that
HIIT+BFR exercise may cause favorable
changes in some anthropometric indices in
women with cardiotoxicity after breast
cancer treatment. In addition, the physical
parameters of body analyzer such as
weight and BMI of the cardiotoxic patients
in the HIT+BFR group changed
significantly compared with the groups
without BFR, but there was no significant
difference  between MIT+BFR and
HIIT+BFR group. HIIT+BFR reduced the
percentage of body fat and increased
muscle tissue and WHR compared with
MIT. These favorable changes in body
composition may be especially beneficial
for obese/overweight women who suffer
from cardiotoxicity after cancer treatment.

In recent years, exercise interventions have
been suggested as an effective way to
compensate for cardiotoxicity
complication. Some studies apply low- to
moderate-intensity ~ continuous  aerobic
exercise protocols (7,8). In this trial, we
found that a high-intensity exercise
protocol with blood flow restriction is also
safe and feasible for breast cancer
survivors with cardiotoxicity. In addition,
this type of exercise can improve body
composition and aerobic capacity of
participants undergoing chemotherapy.
Although there is a lack of evidence on the
effects of HIIT+BFR in cancer survivors,
some studies have proposed that vigorous
exercise may reduce the risk of cancer and
also improve the survival of cancer
patients.
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The results confirm that the HIIT+BFR
protocol is beneficial to breast cancer
survivors through improvements in body
composition indices (BMI, WHR, BF%,
SMM).

Conclusion
In summary, it seems that the difference
between the groups is more related to the
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