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Vascular rehabilitation interventions in people with peripheral
arterial disease: an integrative review

Intervencdes para reabilitacdo vascular em pessoas com doengas arteriais obstrutivas
periféricas: uma revisdo integrativa

Kauane Flechas Arruda Perdigéo’ @2, Larissa Pereira Costa' (2, Annicia Lins Freitas' €2,
José Heriston de Morais Lima' ), Eduardo Eriko Tenério de Franca' (2, Rafaela Pedrosa’

Abstract

Background: Peripheral artery disease, which occurs due to lower limb artery disorders, is associated with high cardiovascular
mortality rates. Studies show that supervised exercise is an effective option for controlling symptoms. Objective: This
study identified exercise types and complementary therapies used for vascular rehabilitation in people with peripheral
artery disease and discusses the best recommendations in the literature. Methods: This integrative literature review is
based on studies published in the last 5 years. The search was performed in the following databases: PubMed, SciELO,
LILACS (BVS), and Cochrane. In addition to supervised exercise, the interventions in the clinical trials included other
approaches that contributed to patient rehabilitation. Duplicate articles, articles whose full text was unavailable, and those
whose title or abstract indicated they were unrelated to the topic were excluded. Results: Nine articles were included
in the analysis. The results indicate that supervised exercise is the gold standard treatment method. However, therapies
such as blood flow restriction, heat therapy, hydrotherapy, and resistance training can help improve treatment adherence,
and their complementary effects benefit cardiovascular and physical function. Conclusions: In patients with peripheral
artery disease, exercise-based rehabilitation is fundamental. However, resistance training with blood flow restriction can
optimize muscle strength, while heat therapy and hydrotherapy can act as adjuvants to exercise.

Keywords: exercise therapy; peripheral arterial disease; rehabilitation.

Resumo

Contexto: A doenga arterial obstrutiva periférica ocorre devido a afecgdes de artérias dos membros inferiores e esta
associada a elevadas taxas de mortalidade cardiovascular. Estudos mostram o exercicio fisico supervisionado como opgao
eficaz para o controle dos sintomas. Objetivos: Identificar quais sdo os tipos de exercicios e terapias complementares,
adicionais ao exercicio fisico supervisionado, utilizados para a reabilitagdo vascular de pessoas com doenca arterial
obstrutiva periférica e discutir sobre as melhores recomendagdes da literatura. Métodos: Trata-se de uma revisio integrativa
da literatura, construida baseada nas publicagdes dos ultimos 5 anos. A busca ocorreu nas seguintes bases de dados:
PubMed, SciELO, LILACS (Biblioteca Virtual da Satide) e Cochrane. Foram incluidos ensaios clinicos dos tltimos 5 anos,
com intervengdes adicionais ao exercicio fisico supervisionado ou outras abordagens que contribuiram para a reabilitagdo
de pacientes. Foram excluidos artigos duplicados, sem texto completo disponivel e sem informagdes relacionadas ao
tema no titulo ou resumo. Resultados: Foram incluidos nove artigos para analise. Os resultados apresentados mostram
que o exercicio fisico supervisionado é um método de tratamento considerado padrao-ouro. Entretanto, terapias como
restricdo de fluxo sanguineo, terapia do calor, hidroterapia e treinamento resistido podem auxiliar na melhora da adesdo
do paciente, e seus efeitos complementares trazem beneficios cardiovasculares e para a fungao fisica. Conclusoes: A
reabilitagdo com exercicio fisico em pacientes com doenca arterial obstrutiva periférica € uma abordagem terapéutica
fundamental. Todavia, o treinamento de resisténcia com restrigao de fluxo sanguineo pode otimizar a forga muscular,
enquanto a terapia do calor e hidroterapia podem agir como coadjuvantes do exercicio fisico.

Palavras-chave: terapia por exercicio; doenga arterial periférica; reabilitagao.
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INTRODUCTION

Peripheral arterial obstructive disease, or peripheral
arterial disease (PAD), which occurs due to systemic
atherosclerotic processes that cause arterial obstructions,
commonly affects the lower limbs. It can result in
tissue ischemia, which varies according to the degree
of arterial obstruction and the development of collateral
circulation. In response to lower limb ischemia, several
compensatory physiological processes are activated.
The collateral arteries adapt to provide adequate
blood supply to the lower limbs, and angiogenesis,
ie, the emergence of new small arterial connections,
can also occur'*

This condition is associated with high rates of
cardiovascular mortality. It is estimated that 10%-
25% of the population over 55 years of age is affected
by PAD, with the incidence increasing with age.
Furthermore, approximately 70% to 80% of patients
with the disease are asymptomatic. In 2013, the
prevalence of PAD (asymptomatic or symptomatic)
reported in high-income countries was similar between
men and women and increased with age, rising from
5% in those aged 45—49 years to 18% in those aged
85-89 years'*

One of the main symptoms in individuals affected
by the disease is intermittent claudication, which
includes pain and burning or cramping in the lower
limbs during exercise, which is relieved by rest.
Approximately one-third of people with the disease
present these symptoms, in addition to pain resulting
from ischemic neuropathy and pain at rest in more
severe cases. Other symptoms include limb and
muscle atrophy, ischemic ulcers, and gangrene, as
well as dryness, scaling, and thickening of the skin
and nails**

In addition to these consequences, PAD is associated
with chronic changes in the morphology and function
of the affected muscles. The main changes include
muscle denervation, reduced nerve conduction
velocity, selective atrophy of muscle fibers, and
changes in enzyme activity. There is evidence that,
together, these changes are associated with reduced
muscle strength and worse functionality in patients
with the disease. These studies also suggest that the
observed decline in muscle strength may be influenced
by sedentary lifestyle, which is frequent in these
patients.’ Therefore, physiotherapeutic intervention
is essential for symptom control.

There is consensus in the literature that supervised
exercise is an effective option for symptom control
and improved quality of life and prognosis in PAD.
Treatment can also include pharmacological therapy
and surgical procedures**

Vascular rehabilitation in peripheral artery disease

Thus, the objectives of this review were to identify
exercise types and complementary therapies used in
vascular rehabilitation for patients with PAD and to
discuss the best recommendations in the literature.

METHODS

This integrative literature review included studies
published in the last 5 years to ensure that the most
recent advances in the field are reflected and that the
evidence aligns with technological, methodological, and
conceptual changes. Among review types, integrative
reviews involve the most comprehensive methodological
approach because they allow the inclusion of both
experimental and non-experimental studies, providing
a more complete and in-depth understanding of the
investigated phenomenon.’

The study was conducted in the following steps:
identifying the theme; developing the research
question; defining the inclusion and exclusion
criteria; selecting the data to be extracted from the
studies; searching for and selecting relevant studies;
evaluating the included articles; extracting the data;
analyzing and synthesizing the results; and, finally,
presenting the data.

The following guiding question was used for
studies that used exercise as a treatment for PAD: what
additional therapies to supervised exercise have been
found efficacious for PAD? To answer this question,
a search was conducted in the following databases:
MEDLINE/PubMed; Scientific Electronic Library
Online; Literatura Latino-Americana e do Caribe
em Ciéncias da Saude, and the Cochrane database
of systematic reviews. The keywords used in search
strategy were: “exercise therapy”; “peripheral arterial
disease”; “rehabilitation”. The combination of terms
was adapted for each database, using the Boolean
operator “AND” and filters for publication period,
language, free full text and study types to be included
(in this case, clinical trials). The search terms used
were: (exercise therapy AND peripheral arterial disease
AND rehabilitation). The identification, selection,
eligibility, and inclusion of studies followed the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines, as shown in Figure 1.

The selected studies’ risk of bias was analyzed
with the Revised Cochrane risk of bias tool for
randomized trials (RoB 2.0), which uses the following
5 domains to identify bias in clinical trials: 1) bias
in the randomization process, 2) deviations from the
intended intervention, 3) bias due to missing data, 4)
bias in measuring outcomes, and 5) bias in reporting
outcomes. Additionally, the Oxford Centre for Evidence-
Based Medicine tool for assessing levels of evidence
(March 2009) was used to classify the quality and
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1 duplicate article excluded

47 articles excluded (31 were not relevant to
the topic according to title and abstract; 16 did
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Figure 1. Flowchart for the selection of included studies - PRISMA model.

strength of evidence from clinical research, aiming
to facilitate clinical decision-making.®

The following inclusion criteria were used: clinical
trials published in the last 5 years; interventions in
addition to supervised exercise or other approaches
that contributed to the rehabilitation of patients with
PAD; trials reporting the results of their interventions
in terms of efficacy, safety, quality of life and/or
functionality. Duplicate studies, those that did not
meet the study objectives, those whose full text was
not freely available and those whose title and/or
abstract indicated they were unrelated to the topic
were excluded.

RESULTS

The search returned a total of 82 articles: 45 from
PubMed, 1 from LILACS, 36 from Cochrane, and

0 from SciELO. One duplicate was identified. After
screening the titles and abstracts, 47 articles were
excluded, with the remaining 34 being selected for
detailed analysis. At the end of the process, 9 studies
were included, with a combined sample size of
629 participants (Table 1).

In a comparative study between heat therapy vs
supervised exercise therapy, Akerman et al.'® found
no difference between the effects of heat therapy
(through thermal baths) and a supervised exercise
program. However, in cardiovascular adaptations
related to blood pressure, all resting blood pressure
variables were reduced in both interventions, but
the decrease in systolic blood pressure was greater
from the heat therapy intervention than the exercise
intervention. However, it is important to emphasize
that additional benefits, such as increased longitudinal
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strength and bone density changes, which are crucial
for patients with PAD, will probably not be achieved
through heat therapy alone.

Parkington et al.!" found that low-intensity
resistance exercise with blood flow restriction was
an important and effective rehabilitation tool for
patients with claudication, since it can increase
exercise performance, reduce pain, and optimize
quality of life. Another effective method, discussed
by Paldan et al."*, was supervised physical activity
supported by a smartphone application, since mobile
health technology increases incentives and provides
digital support at various levels of treatment.

Kapusta and Irzmanski'?> demonstrated that
physical activity, complemented with hydrotherapy
(such as thermal therapy), is an effective method for
increasing exercise tolerance. They reported that this
approach can reduce the need for more invasive and
expensive interventions, since it provides significant
cardiovascular and functional benefits in conservative
treatment, especially when patients have exercise
limitations.

Monteiro et al.'* found that traditional aerobic
training was superior to modified walking training
for improving muscle metabolism and optimizing
muscle oxidative capacity and vascular function in
patients with PAD. Furthermore, although improved
deoxygenation rates were observed in both groups,
more notable improvement occurred with traditional
aerobic training, in addition to a clinically significant
difference in gait economy compared to modified
walking training.

McDermott et al.’ studied 3 groups, one that
performed low-intensity walking exercises, another
that performed high-intensity exercises, and a control
group that did not exercise, finding significantly
improved walking capacity in people with PAD.
They found that low-intensity exercise was less
effective than high-intensity exercise, and there were
no significant walking performance results compared
to the control group.

DISCUSSION

According to the included studies, although
supervised physical training is considered the gold
standard for improving walking capacity and quality
of life in patients with PAD, evidence suggests that
alternative and complementary treatment methods
may provide additional benefits. Some examples
include a supervised program involving blood flow
restriction, controlled physical training associated with
hydromassage, a home-walking exercise program,
and even interventions involving a smartphone app.

Vascular rehabilitation in peripheral artery disease

Studies have reported that supervised exercise
therapy and standard care are effective rehabilitation
methods for patients with PAD, despite evidence
demonstrating low adherence to this type of intervention.
In Akerman et al.', supervised exercise consisted of
walking alone along a marked route for 30 minutes,
followed by selected exercises in the hospital gym.

According to Abaraogu et al.,'® although supervised
exercise training is a natural, effective, safe, economical,
and compatible treatment for intermittent claudication
and has a high level of evidence, its effectiveness,
availability, access, and applicability are limited, as is
patient adherence. A U.S. study by Criqui et al."” found
the following barriers to adherence to supervised
exercise: 54% of physicians reported availability
problems with facilities, as well as high treatment cost
and a lack of professionals to supervise the exercise,
while 49% of physicians reported that patients with
PAD were not referred for exercise.

An alternative rehabilitation therapy for patients
with PAD is resistance training, which can increase
muscle endurance and strength. Over time, such
training can result in an improved ability to climb
stairs, higher self-assessment of physical function,
greater physical fitness, and better quality of life, with
adequate control of all movement variables (position
and posture, range of motion, speed of execution,
volume, and intensity). Resistance training may be
appropriate as an adjunctive therapy to overground
walking or treadmill walking exercise!s2"

Furthermore, blood flow restriction is also mentioned
as an additional means of enhancing the results of
exercise. This procedure, performed with a pneumatic
cuff, induces muscle and hemodynamic disturbances,
activates the systemic production of hormones and the
synthesis of myofibrillar and mitochondrial proteins,
and promotes angiogenesis. These responses result
in increased muscle strength and endurance, as well
as improved physical function, including walking
performance'"

Heat therapy is another treatment option, with well-
founded efficacy for cardiovascular conditioning. It has
been demonstrated that this type of therapy provides
a substantial antihypertensive stimulus, mainly by
reducing systolic blood pressure, and this reduction is
more significant with heat therapy than with exercise.
However, when associated with exercise, heat therapy
can increase functional improvement and cardiovascular
conditioning.?! Kapusta e Irzmanski'? corroborated
this finding, demonstrating the beneficial effects of
thermotherapy through hydrotherapy associated with
systematic exercise, in that it improved foot range of
motion, reduced edema, and increased claudication
distance.
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The present review offers significant contributions
to vascular surgeons, given that they play a crucial role
in patient referral and counseling. They must have
extensive knowledge of treatment recommendations,
since adherence to supervised exercise is often
challenging for patients. Additionally, interventions such
as hydrotherapy, thermotherapy, blood flow restriction
exercise, and resistance exercise are complementary
therapies that can further improve physical fitness and
provide other significant benefits for people with PAD.

However, this review has certain limitations. First,
the time window for publications and the number of
included articles were limited, which may restrict
the scope of the findings. In addition, few articles
have been published on the topic, making a more
comprehensive analysis difficult. Finally, we had
difficulty accessing a relevant article from 2019,
entitled “Peripheral Arterial Disease: Supervised
Exercise Therapy Through Cardiac Rehabilitation”,
which may have influenced diversity of information
in the review.

CONCLUSIONS

Although supervised exercise rehabilitation in patients
with PAD is a fundamental therapeutic approach that offers
numerous benefits, other methods have demonstrated
efficacy in the rehabilitation process. Exercise training,
especially supervised walking, effectively improves
functional capacity, reducing symptoms of intermittent
claudication and promoting overall cardiovascular
health. Additionally, resistance training and blood flow
restriction exercise can optimize muscle strength and
functional capacity, while heat therapy and hydrotherapy
can augment the beneficial effects of exercise, enhancing
cardiovascular fitness and physical function.

In short, for patients with PAD, a combination
of exercise types adapted to individual needs can
result in significant improvement in quality of life
and functional autonomy. Therefore, following
diagnosis, it is important to perform a thorough
assessment to identify the patient’s needs and outline
goals for controlling the disease. Nevertheless, more
innovative means of raising awareness and better
implementation are needed to reduce barriers, such
as access, availability, and patient adherence, thus
ensuring effective treatment and continued adherence
to the rehabilitation program, which will maximize
the benefits of exercise, improve patient quality of
life, and reduce the risks associated with PAD.
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