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Abstract

The study assessed the influence of pulmonary rehabilitation on the parameters of spirometric
examination and the quality of life of a patient with bronchial asthma staying in a pulmonary
rehabilitation ward. The aim of the study was to assess the efficiency of the respiratory system
performed on a particular patient during the 3-week stationary pulmonary rehabilitation. The results

of six-minute walking test and spirometric stress test parameters showed significant changes after a
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three-week pulmonary rehabilitation.
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Introduction

From a technical point of view, our breathing apparatus is a masterful achievement. Respiratory
organs represent in themselves an ideally equipped system that consists of the airways, lungs,
respiratory muscles and breathing aids, and a breath center located in the brain. Only harmonious
cooperation of the above-mentioned structures guarantees optimal breathing. [1]

Pulmonary rehabilitation covers a multidirectional range of services provided to people with lung
diseases and their families, usually by a multidisciplinary team whose aim is to achieve and
maintain the highest possible level of independence and efficiency of functioning in the
environment. This definition was developed by the National Institute of Health in the USA.
Rehabilitation is effective while there is close cooperation and agreement between the patient and
members of a multidisciplinary rehabilitation team. The rehabilitation program should be selected
individually to the needs of the patient and verified during the treatment process. [2]

One of the most common chronic diseases is bronchial asthma. In recent years, there has been a
significant increase in asthma. Currently, over 30% of people suffer from it. Bronchial asthma
significantly affects the quality of life of patients, significantly affecting their family life and their
professional and social activity. The treatments in the field of comprehensive physiotherapy have a
beneficial effect both on the change of the patient's attitude and increase the scope of everyday
activities and self-care, and positively affect his professional and social activity. [3,4]

Bronchial asthma is a disease of the airways, characterized by increased reactivity of the trachea
and bronchi to various stimuli. Physiologically, it manifests itself with generalized narrowing of the
airways, which may resign spontaneously or under the influence of treatment. Clinical images of

asthma are characterized by paroxysmal dyspnea, cough and audible wheezing. [5]

Case report

A 58-year-old female patient suffering from bronchial asthma was referred by a physician from a
pulmonology clinic and admitted to the pulmonary rehabilitation department. In an asthma
exacerbation interview, he has an average of 3 times a year. On the day of admission, the patient
was examined by the head of the ward and it was recommended that the physiotherapist performed

a six-minute march test by the physiotherapist and the following day a spirometric effort test.
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The 6 Minute Walk Test consists of a free walk at a convenient rate, so that it passes as long as
possible within 6 minutes. [6]

The test was carried out on a 30 meter long corridor. The test is usually carried out on a 30 meter
long corridor. At the beginning of the examination, the patient is assessed for the measurement of
blood pressure, pulse and saturation (measured with a pulse oximeter). The patient must be
informed that he can rest during the examination, if he needs it. After 6 minutes, the measurement
of the distance that has been defeated and exercise dyspnoea (according to the Borg scale) is
determined and then the measurement of the arterial pressure, pulse and saturation again. [7].

The patient was tested on a 30 meter long corridor.

The result of the initial and final march test was as follows.

Table 1: A 6-minute walk test.

6 Minute Walk Test 23.11.2018 12.12.2018
Total distance [m] 540 630
Number of rest breaks - -
Number of rest breaks - -
Borg's scale 11 12
RR [mm Hg] I 127/87 133/79

II 139/78 115/74
HR [1/s] I 81 72

II 92 96
SpO2 [%] 97/96 98/96
Symptoms - -
Comments - -

Spiroergometry is a non-invasive stress test that allows comprehensive assessment of response to
cardiovascular and respiratory effort. The physical fitness of the examined person is assessed by this
test, and in the case of disability it also includes the type of disorders (eg respiratory or circulatory)
responsible for its occurrence. In practice, it boils down to the exercise test (on the treadmill or
cyclometer with monitoring of blood pressure and ECG), enriched with the measurement of
ventilation and resilience of respiratory gases. [8,9]

The patient was tested on a treadmill.

The result of the initial and final stress test spirometry.
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Table 2: Spirometric effort test.

Spirometric effort test 24.11.2018 11.12.2018

Max Mets 6.8 (7.4) METs (92%) (8.0 (7.4) METs (108%)
Max heart rate 138 (147) / min ( 94%) (147 (147) / min (100%)
VO2 [1/ min] at max. Load 1,67 1,81

V02 / kg [ml / kg / min] at max. Load 25,6 27,8

VCO2 [1/ min] at max. Load 1,58 1,77

RER 0,95 0,98

Comments The test was terminated [The test was stopped

due to fatigue without |when the 100% heart
reaching the 100% heart frate limit was reached
rate limitThe test was
stopped when the 100%
heart rate limit was

reached

The doctor also recommended a modification of the breath consisting in giving the patient a 50 cm
tube and instruction on how to perform the exercises. Place the bottle on the table in front of you
and then immerse the tube in water. We gather air with our nose and mouth and blow air into the
water as long as possible. During training, resistance from water requires the involvement of
additional chest muscles, which improves their fitness.

The patient was assigned on the basis of an interview, a 6-minute march test and
spirometric effort test to the appropriate exercise group, in which she had 5 group classes every day
with a master's degree in physiotherapy, such as morning gymnastics, breathing exercises,
cycloergometer cycling exercises and treadmill exercises, walking training and relaxation training.
Classes were held before and after the southern one. In addition, she used chest massage twice a
week and daily with drainage and patting.

Morning gymnastics is based on a morning start, usually 10-15 minutes. As soon as the weather
allows it to be carried out in the open air.

Breathing exercises play a very important role in the rehabilitation of patients with bronchial
asthma. Exercises should start with a deep inhalation through the nose, then we will have to breathe
in at least twice as long with the exhalation of the mouth. The number of repetitions of each

exercise in the series should not exceed 5. The exercises can be performed in the form of blowing or
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whistling. In addition, active exercises of upper limbs can be combined with the breath. In the
training of respiratory muscles, the involvement of individual muscles is very important. In patients
with bronchial asthma, the chest tends to have an inspiratory position, which is why it is also very
important to teach patients to breathe in the lower part of the chest. In addition, we can practice
breathing exercises by resisting both the upper respiratory tract and the diaphragm using additional
props. In the breathing exercises, students learn how to cough effectively. This is one of the
techniques favoring the evacuation of bronchial tree secretion.

General improvement exercises are mainly based on stretching the chest. The intensity of the effort
is adjusted to the appropriate training group. The series of exercises should last relatively short here,
and we break interludes between them. When the dyspnea appears, we stop the exercise.
[10,11,12,13,14]

Exercises that increase aerobic endurance can be exercised on a treadmill or on a cycloergometer, so
that you can precisely dose training loads and have an accurate supervision of the patient. You can
use the form of interval and continuous training.

The simplest and most natural form of exercise, which does not require special preparation and
equipment, is walking training in the field without equipment or with ski poles so-called. Nordic
walking.

Relaxation training consists in a comfortable positioning in a sitting or lying position. During the
training, the patient performs the instructor's instructions consisting in the tension and relaxation of
individual muscles and the visualization of breathing the whole body. It is also another technique to
facilitate the evacuation of secretions. the fact is that the patient tries to breathe more and more
increased volumes of air, and at the end performs a quick exhale with simultaneous expectoration of
the secretion. [15,16]

The massage is performed in bronchial asthma only in the interictal period and is distinguished by
its two types. The first method is a segmental massage, after which the frequency of seizures and
their severity are reduced or even completely stopped. the second way is classical massage, during
which the breathing muscles relax. mainly the chest and ridge, shoulder, neck and neck are
developed. [17,18,19,20]

Positional drainage requires knowledge of the topography of the bronchial segments, which
determines the patient's positioning positions, thus releasing the evacuation of the secretion, which
is vibrated by tapping the chest with his hand. This leads to easier expectoration of secretions,

reduction of inflammatory processes and most importantly to improve lung ventilation.[21,22]
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Discussion

It should be remembered that bronchial asthma is accompanied by a series of systemic allergic,
inflammatory, psychosocial, and musculoskeletal disorders. these changes may contribute to the
reduction of exercise capacity or deterioration of overall health, which in effect may lead to
occupational disability in adults. [23]

Bronchial asthma is a very chronic disease requiring very frequent pharmacological treatment,
including steroid therapy, for many years this disease has been of interest to researchers who are
looking for other methods to support the healing process. MLJBuurs with his colleagues searching
for complementary methods of treatment has analyzed 21 articles, which show that breathing
exercises that improve respiratory muscles and breathing techniques that help in cleaning the
airways can improve the quality of life, cardiovascular fitness, reduce the symptoms of the disease
as well as the amount of medicines taken. [25]

Mike Thomas and Anne Burton admit that the achievement of the second half of the twentieth
century was a significant advance in both the pharmacological treatment and organization of care
for a patient with asthma. However, it turned out that it is still a chronic disease significantly
affecting the quality of life of patients. Therefore, we started looking for complementary, non-
pharmacological methods of treatment that would minimize the negative impact of the disease on
patients' lives. The authors reviewed a number of publications that confirm that breathing exercises
in patients with bronchial asthma: reduce symptoms, improve the quality of life and may affect the
reduction of medication. Therefore, they should become a standard supplementary treatment for
asthma. [25]

The team headed by Ewa Szelinga presented the results of a study of 27 patients with diagnosed
bronchial asthma, who were subjected to 15-day respiratory rehabilitation. Final examinations in all
patients in this group showed improvement in lung function parameters. [26]

Rudkowski Ryszard and his colleagues in the work devoted to respiratory rehabilitation referred to
the American Thoracic Society (ATS) and Euroean Respiratory Society (ERS, which in the therapy
of chronic lung diseases which is also bronchial asthma recommend respiratory rehabilitation,
which should be characterized by an individual approach to the patient and in a special way should

be treated his education. [6]

Summation
Both on the Six-minutes Walk Test and the spirometric effort test, we can confirm that
comprehensive pulmonary rehabilitation is effective and has a huge impact on both tests and is

therefore indicated in the treatment of bronchial asthma. The education of the patient is an
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extremely important element of rehabilitation.
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