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Abstract. Background. The main objectives of the treatment of bronchopulmonary diseases in children are to control
the disease, achieve a stable remission of the process, restore the function of external respiration, the nervous system,
increase the body’s tolerance to the action of allergens. Kinesiotherapy is one of the most effective methods in non-
drug rehabilitation. The purpose of our study was the pathogenetic justification of the use of kinesiohydrotherapy by the
method of controlling the function of external respiration at the stage of rehabilitation of children with recurrent bronchial
obstruction. Results. A comparative analysis of spirometric indicators in children with recurrent bronchial obstruction
before and after kinesiohydrotherapy in the experimental and control groups showed the effectiveness of the method of
comprehensive rehabilitation with the inclusion of kinesiohydrotherapy with special breathing exercises on land and in
the pool. After a one-year rehabilitation period, violations of the ventilation capacity of the lungs by the obstructive type
maintained in mild form. Children with recurrent bronchial obstruction who did not effectively use physical rehabilitation
with additional medical recommendations and physiotherapy as in experimental group, still had violations of the function
of external respiration during the recovery period. Clinically, the children of control group continued to have frequent
relapses of bronchial obstruction on the background of acute respiratory infections. Therefore, they belong to the group
with a prolonged course of bronchial obstruction and the risk of transition to bronchial asthma. After the course of
treatment, the cough became much less frequent, there were no night attacks, and the body temperature was steadily
normal. Auscultation of wheezing was not heard, breathing had a harsh tinge. Conclusions. Thus, the use of therapeutic
water procedures and respiratory physical exercises, i.e. kinesiohydrotherapy, is an effective method in the rehabilitation

of children with recurrent bronchial obstruction.
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Introduction

To prevent the transition of primary bronchial obstruc-
tion in children to a chronic recurrent course and the for-
mation of bronchial asthma (BA) in the future, it is neces-
sary to effectively treat the disease, i.e. timely rehabilitation
measures after discharge from the hospital in outpatient
settings. A differentiated approach and optimization of re-
habilitation measures in children with recurrent bronchial
obstruction (RBO) primarily concerns children with the
above-mentioned clinical and anamnestic and hereditary
predisposition factors to asthma [1, 2, 6, 9]. It includes the
implementation of the basic principles of medical rehabili-
tation: the earliest possible start of rehabilitation treatment,
continuity and stages; the complex nature of medical, so-

cial, psychological and other activities; an individual ap-
proach to the preparation of rehabilitation programs, taking
into account age, function of external respiration (FER)
indicators in dynamics, predisposing factors, severity of the
disease, conditions and lifestyle of the sick child. We agree
with the statement of many authors that the problem of the
widest possible use of available and necessary methods of re-
habilitation measures, prevention of exacerbations of bron-
chial obstruction and timely diagnosis of BA at the stage of
outpatient pediatric service is particularly relevant in this
aspect [2, 3, 7].

After identifying the risk groups of children with RBO,
we present effective rehabilitation measures that need to be
carried out in outpatient settings. Based on a comparative
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analysis of the above-mentioned risk factors for the develop-
ment of asthma in children of RBO, we developed and in-
troduced into the practical work of pediatricians and general
practitioners more effective measures of rehabilitation ob-
servation using various methods of full-fledged and complex
rehabilitation therapy.

The duration of rehabilitation treatment after the end of
the acute period is 3—4 weeks. Repeated courses of reha-
bilitation treatment should be carried out in the spring (2—3
weeks). Initially, treatment and rehabilitation measures for
children with recurrent bronchitis without obstruction or
with obstruction include a gentle regime and nutrition en-
riched with vitamins.

Early rehabilitation of children with RBO includes the
appointment of interferogenic anti-inflammatory drugs,
bronchodilators, secretolytics, expectorants against the
background of etiological treatment. In children with pre-
served bronchial obstruction, b-adrenomimetics are used
via a spacer (salbutamol, fenoterol (1—2 doses)), combined
drugs, for example, acrosol for inhalation pefsal (salmeterol
fluticasone), berodual via a nebulizer. Among mucolytics,
ambroxol is widely used, which also has a moderate anti-
inflammatory effect [4, 7].

During the recovery period of RBO, the use of drugs
with an anti-inflammatory effect is recommended, which
includes singlon, L-montus, brisezi (montelukast), which
also has an anti-bronchospastic effect and is anti-leuko-
triene receptor blocker [8]. During remission, it is recom-
mended to continue 1 course of treatment (from 10 days to
1 month) with desensitizing drugs (cetirizine, loranex, and
others).

In the period of late rehabilitation, immunocorrective
therapy is planned in full and is performed during rehabilita-
tion treatment. The appointment of immunocorrecting and
immunomodulatory agents should always be justified by both
clinical and laboratory data of the patient’s examination. It
depends on the severity of the disease and its course — acute
or chronic. Immunocorrection of children with RB can be
performed with the following preparations: immunal, bron-
chomunal, ribomunil, sodium nucleinate, polyoxidonium
(children from 3 years). At the same time, vaccination of
such children is carried out according to the conclusion of
an immunologist. In order to increase the immunological
stability, we prescribe 2 courses of an immunomodulator
with an interval of 6 months (bronchomunal, imudon) or 3
courses (ismizhen) with an interval of 4 months.

Non-medicinal physiotherapeutic methods of treatment
are becoming increasingly widespread due to the drug over-
saturation of the body of a sick child, the emergence of drug
resistance, the development of toxic and allergic reactions
(Antonyuk M.V., Gvozdenko T.A., 2016). The main tasks of
treating bronchopulmonary diseases in children are to con-
trol the disease, achieve a stable remission of the process,
restore the function of external respiration, the nervous sys-
tem, and increase the body’s tolerance to allergens. Unde-
servedly little attention is paid in world practice to methods
of physical rehabilitation of children with chronic broncho-
pulmonary pathology.

Kinesiotherapy is one of the most effective methods in
non-drug rehabilitation. Kinesiohydrotherapy (KHT) is

based on the use of physical therapy in the pool and on land
[5,6,9, 10].

The KHT program includes: 1) general respiratory
morning exercises in the open air (or in a well-ventilated
area); 2) special exercises for the respiratory system 2—3
times a week physical therapy in the form of; 3) swimming
2—3 times a week with special exercises that strengthen the
muscles of the respiratory system. So, exercises over and un-
der water with breath holding, butterfly and other breathing
exercises. It is necessary to conduct classes for 6 months up
to 1 year 2—3 times a week for 1—1. 5 hours. Kinesiohydro-
therapy increases the body’s adaptation to hypoxia and the
hardening effect that is necessary for inflammatory diseases
of the bronchi. A set of physical exercises on the water and
in physical therapy classes affect the nervous sphere of the
child, the endocrine and humoral system. At the same time,
physical therapy and swimming positively provides an infu-
sion of protective functions of the body. When performing
KHT, it is necessary to take into account the level of health
and training of children, so there are relatively healthy
children who are previously hardened and children with
RBO — previously not hardened, others — children who are
convalescent after diseases. Therefore, physical therapy and
swimming classes should be gradual, because children with
a severe form of RBO need a gentle method of hardening.

The purpose of our study was to provide a pathogenetic
justification for the use of kinesiohydrotherapy by monito-
ring the FER at the stage of rehabilitation of children with
RBO.

Material and methods

The material for observation was 76 children aged 6 to
15 years who were admitted to hospital treatment with a di-
agnosis of recurrent bronchitis with SBO. Upon admission
to the hospital during the acute period on day 2, spirometric
parameters were studied in patients. During the acute pe-
riod, patients received traditional medical treatment and
physiotherapy, drug electrophoresis, inhalation in the hos-
pital. The study cohort of children with RBO was divided
into 3 groups, of which I experimental group (EG) consisted
of 42 patients with RBO and II comparison group (CG) —
30 children with RBO who received standard recommenda-
tions at discharge and 3 practically healthy children — con-
trol group of 45 children of the same age. Upon discharge
from the hospital, EG children were given recommendations
for comprehensive rehabilitation with KHT. At discharge, a
group of children with RBO was given recommendations for
conducting medical and physical rehabilitation measures
using the KHT. The kinesiohydrotherapy program included
the above-mentioned program. Upon discharge, parents of
EG and CG were notified about the arrival of children in
6 and 12 months for spirometric and clinical anamnestic
studies. Comprehensive rehabilitation of children with RB
includes medical supervision, medical recommendations,
and physical therapy.

Results

Analysis of clinical and functional parameters in the
examined patients was performed by spirometry using a
computer spirograph type Spiro-spector “Neurosoft” (Rus-
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sia) and Spirolab (Italy) for 1—2 days of hospital stay from
5—6 years of age. Technique of spirometry according to
the standard method. The main indicators obtained during
spirometry were: 1) vital capacity; 2) forced vital capacity
(FVC); 3) forced expiratory volume in 1 second (FEV1);
4) spirometry indicators, including flows measured at diffe-
rent levels of FVC (MOS25, MOS50, MOS75, SOS25-75);
5) maximum ventilation of the lungs (MVL); 6) peak expi-
ratory velocity (PSV) [5, 10].

The method for determining the effectiveness of CGT in
children with RBO in rehabilitation was the study of FER
initially on the 2" day of hospital stay (study 1) and after
6 (study 2) and 12 months (study 3). During spirometry,
the following main indicators were analyzed: FEVI1; FVC;
Tiffeneau index — the ratio of FEV1/FVC; PSV; MOS25,
MOS50 and MOS75; MVL.

Children with RBO initially showed signs of impaired
respiratory function, which is characteristic of SBO, during
the acute period (Fig. 1).

It was manifested by a decrease in respiratory indica-
tors — forced expiratory volume in 1 s (FEV1 decrease be-
low 80 % of the required value), maximum expiratory ve-
locity and maximum volumetric velocities, FEV1/FVC. At
the same time, moderate violations of MOS50 and MOS25
were found in more than 80 % of patients, MVL in 40 %,
FVC in 1/3 of patients, PSV in 1/4 of patients, IT in 14.7
and 16.7 %, respectively, MOS75 in 17.6 and 20.0 % of sub-
jects, respectively.

The results of observations in children with RBO on day
2 of the disease showed that the initial FER data were lower
than the expected values from the norm. In all the exami-
ned children, PSV was initially lower than normal and had
different degrees of severity, which in 36.8 % of children
this indicator was more than 80 % of the proper values, in

23.6 % — more than 70 %, in 17 % — more than 60 %,
and in 2 % of cases — less than 60 %. These results indi-
cate that patients with acute RB have moderate, and some
patients have pronounced, manifestations of obstruction in
medium and large-caliber bronchi. It is caused by edema of
the bronchial mucosa, hypersecretion of mucus, violation of
the rheological properties of bronchial secretions and des-
quamation of bronchial epithelial cells. It was found that in
42 (54.2 %) of children, FER was within the normal range,
mild obstructive ventilation o6ctpyktuBHOMYydisorders were
observed in 18 (23.6 %) of patients, moderate disorders were
observed in 12 (15.7 %), and significant disorders were ob-
served in 4 (5.2 %).

We analyzed the results of a study of EG children with
RBO at 6 and 12 months after treatment and rehabilitation
measures, including effective KHT. During the recovery pe-
riod, positive clinical dynamics were observed against the
background of KHT — a decrease in cough, its produc-
tive nature, the disappearance of shortness of breath during
exercise, and a decrease in the number of wheezes over the
pulmonary fields were recorded in parallel with an improve-
ment in FER indicators.

Table 1 shows the average values of spirometric para-
meters from the proper values before and after KHT in chil-
dren of RB, proceeding with SBO. After a 1-year rehabilita-
tion course, a significant positive effect was revealed in both
the experimental and control groups. As can be seen from
Table 1, in children with RBO after 6 months of rehabilita-
tion, there is a gradual recovery of FVD, while the indicators
of FEV1 (68.1 = 4.1 %), FEV1/FVC (70.2 + 3.2 %) and
PIC (68.7 + 2.4 %) did not yet correspond to the official
values. When performing complex differentiated rehabilita-
tion of annual KHT in 76.5 + 4.6 % of children with RB,
spirometry indicators approached the proper values. Re-
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Figure 1. Spirography results of a patient with RBO
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Table 1. Comparative analysis of spirometric parameters in children with RB before and after KHT, % (M = m)

Spirometric parameters Baseline (n = 85) After 6 months After 1 year
WEL 76.4+4.2 825+1.4 98.7 £ 3.4%

FGEL 51.4+28 76.8 + 3.0* 82.3+5.4*

FEV1 52.3+23 68.1+4.1% 76.1+£4.3*
FEV1/FVC 645+5.1 70.2 £3.2* 89.4 £ 3.7*

PIC 542+21 68.7+2.4 74.1+1.6%*

MOS25 53.5+24 70.2 £ 3.0* 79.4 £ 4.3*

MOS50 58.1+28 75.2 £2.5* 81.7 £ 3.2%

MOS75 65.9+5.2 78.4+4.3 80.2+4.1%

Note: * — p < 0.05 — significant differences in indicators relative to the baseline values.

sults of the annual KG program in children with RBO, only
3.9 % of cases had moderate obstructive FER disorders, in
19.7 % — mild disorders, in the remaining 76.3 % of patients
with RBO, lung ventilation and bronchial patency were de-
termined within the age norm.

As can be seen from the Table 1, in children of RBO af-
ter 6 months of rehabilitation, there is a gradual recovery of
FER. In the control group of children, spirometry indica-
tors showed a statistically increased number of patients with
standard values of FVC from 57.3 to 76.2 % (p < 0.001),
FEVI from 58 to 78.4 % (p < 0.001), PIC from 48.8 to
75.6 % (p < 0.001), MOS75 from 61.2 to 80.3 % (p < 0.001)
and MVL on average from 23.6 to 42.1 L (p < 0.05). In the
CG of patients with RBO, it was noted that after 6 months of
rehabilitation, the indicators of FVC, FEV1, and the ratio of
FEV1/FVC increased slightly. A comparative analysis of spi-
rometric parameters in children with RBO before and after
KHT in the EG and control groups showed the effectiveness
of the method of complex rehabilitation with the inclusion
of KHT with special breathing exercises in the sun and in
the pool. In some patients of both groups, changes in the
PIC did not have a stable trend, which can be explained by
violations of the regularity of training. Spirometry showed
that for children with RBO, the greatest number of cases be-
longed to the obstructive type of ventilation disorders.

After carrying out rehabilitation measures, it is neces-
sary to conduct a thorough and reliable assessment of the
effectiveness of the manipulations performed. A correct
analysis of the results of the measures carried out makes
it possible to assess the significance of the rehabilitation
methods used, their application in the future, and the need
to improve and introduce modern rehabilitation technolo-
gies in outpatient settings. Thus, the analysis of spirometric
data in children of the RBO comparison group, who were
given standard recommendations at discharge with the use
of only drug rehabilitation, showed low indicators of an in-
crease in FER (Table 1). In the CG of patients with RBO,
it was noted that after 6 months of rehabilitation, the indi-
cators of FVC, FEV1, and the FEV1/FVC ratio increased
slightly. After a one-year rehabilitation period, the general
hospital maintained a violation of the ventilation capacity of
the Iungs by the obstructive type of mild form. It follows that
children with RBO who did not effectively use physical re-
habilitation with additional medical recommendations and

physiotherapy as in EG, retain violations of FER during the
recovery period. Clinically, the children of HS continued to
have frequent relapses of bronchial obstruction on the back-
ground of ARI. Therefore, this group of children belongs to
the group with a prolonged course of bronchial obstruction
on and the risk of transition to BA.

Conclusions

After a one-year rehabilitation period, the general hos-
pital maintained a violation of the ventilation capacity of the
lungs by the obstructive type of mild form. It follows that
children with RBO who did not effectively use physical re-
habilitation with additional medical recommendations and
physiotherapy as in EG, retain violations of FER during
the recovery period. Clinically, the children of CG conti-
nued to have frequent relapses of bronchial obstruction on
the background of ARI. Therefore, this group of children
belongs to the group with a prolonged course of bronchial
obstruction and the possibility of transition to BA. After the
course of treatment, the cough became much less frequent,
there were no night attacks, and the body temperature was
steadily normal. Auscultation of wheezing was not heard,
breathing had a hard tinge. Against this background, it was
recommended to cancel budesonide with the continuation
of montelukast. As an immunorehabilitation, the use of
polyoxidonium in complex therapy in children with RBO is
recommended, which makes it possible to effectively reduce
the clinical symptoms of the disease in a shorter time and
significantly improve the indicators of external respiratory
function (FEV1) in comparison with children who received
only standard anti-relapse therapy.

Thus, the use in rehabilitation therapy of a complex of
necessary medical rehabilitation and physical training in the
form of therapeutic water procedures and respiratory physi-
cal education, i.e. kinesiohydrotherapy is an effective me-
thod in the rehabilitation of children with recurrent bron-
chial obstruction.
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TQLLKEHTCHKQ MEANYHA QKAAEMISI, M. TaLLKEHT, Pecriybaika Y36eKkmucTaH

HaykoBe o6r'pyHTYBOHHS NIAXOAIB A0 @i3NYHOT pedbiAiTauii Aiten i3 peunaAnBHOIO GPOHXO06CTPYKLIEID

Pe3iome. AkryanbHicTh. OCHOBHMMM 3aBIAHHSAMM JIIKYBAHHSI
OPOHXOJIETEHEBUX 3aXBOPIOBAaHb Yy JIiTEil € KOHTPOJIb XBOPOOH,
JMOCSITHEHHSI CTiliKOi peMicii, BimHOBICHHS (DYHKIIil 30BHILHbO-
ro IWXaHHS, HEPBOBOI CHUCTEMHU, ITiABUILIEHHS TOJIEPAHTHOCTI
oprani3my mo nii anepretis. KiHe3oTeparis € omHUM 3 Haliehek-
TUBHIIIMX METOMIB HEMeIUMKAMEHTO3HOI peabGimitauii. Memoro
HAIlOTro JOCTiIKEHHs OyJ0 MaToreHeTUYHe OOIPYHTYBAHHS 3a-
CTOCYBaHHsI KiHe30ripoTrepariii MeTOI0M KOHTPOJIIO (PyHKIi 30-
BHIIIHBOTO IUXaHHS Ha eTari peadimirTaiii giTeit i3 peMINBHOIO
6ponxoo0cTpyKitieio. PesyabraTu. [TopiBHSIBHMIA aHATI3 CITIPO-
METPUYHUX MTOKA3HUKIB y AiTeH i3 peLIUIUBHOI OPOHXOOOCTPYK-
1i€10 10 Ta MicyIst KiHe3orinpoTeparii B JOCTiAHI Ta KOHTPOJIbHIl
rpyIax 1moxkasaB e(heKTUBHICTh METOLY KOMITJIEKCHOI peabimiTaitii
3 BKJIIOUEHHSIM KiHe30rigpoTeparrii 3i creliaJbHOI AUXaJbHOIO
riMHacCTUKOIO Ha cylli Ta B Oacelini. Ilicyist piuHoro peabinita-
LiTHOTO Tepiofy MOPYUIEHHSI BEHTWISILIHOI 30aTHOCTI JIeTeHb
3a OOCTPYKTUBHUM THUITOM 30epiraaucs B JIeTKiil opmi. ¥ miTeit

i3 peLIMANBHOIO OPOHXOOOCTPYKIII€IO, SIKi Hee(heKTUBHO 3aCTOCO-
ByBaiu (pizmuHy peabisiTalliio 3 10OaTKOBUMMU JIKAPCHbKUMHU pe-
KOMeHallisiMu Ta ¢izioTeparnieto, sIK y JOCinHIN rpymi, 30epira-
I0ThCSl TOPYLIEHHS (PYHKIIiT 30BHIILIHBOTO TUXaHHS Y BiTHOBHUI
nepion. KiiHiuHO B [iTell KOHTPOJIBHOI TPYITN 30epirajamncs 9acTi
peluanuBU OPOHXOOOCTPYKIII Ha (hOHI TOCTPUX PECHipaTOPHUX
3axBopioBaHb. OTXKe, 1i TiTH HaJIeXaTh [0 IPYIH i3 3aTSKHUM Tie-
pebirom 6pOHXO00OCTPYKIIii Ta pU3MKOM TIEpPeX01y B OpOHXiaJIbHy
actmy. [1icist Kypcey JiKyBaHHSI 3HAUHO ITOPIAIIaB KalleIb, HIYHUX
HarmaziB He OyJi0, TeMIepaTypa Tija cTabiIbHO HOpMaJli3yBajacs.
IIpu ayckynbraliii XpuIliB HE BUCIYXOBYETbCS, AUMXaHHS Majo
SKOPCTKUI BiaTiHOK. BUCHOBKM. TakuM 4MHOM, BUKOPHUCTaHHS
KOMIUIEKCY JIiKYBaJIbHUX BOTHMX MPOLEAYD i IMXaIbHOI (Di3KyIb-
TypH, TOOTO KiHe3oTiapoTeparlii, € e()eKTMBHUM METOIOM peadi-
JlTalil aiTei i3 peuuauBHOIO OPOHXO0OCTPYKILIEIO.

Ki1104o0Bi ¢J10Ba: 6ponxiT; 06¢cTpyK1Lis; peabiiTallis; KiHe30Te-
parist; oitu
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