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Features of Application of the Optimized Physical Rehabilitation Program
in Patients with Coronary Heart Disease

Abstract. Multisymptomatic coronary heart disease (CHD) remains a leading problem in cardiology. A person’s
ability to perform physical work determines their quality of life, especially in patients with existing symptoms of
damage to the cardiovascular system. The most advanced approach in the physical rehabilitation of patients with
CHD is the use of ergometric testing indicators.

The aim. To study the influence of the developed method of cycling training on the indicators of cardiopulmonary
exercise (CPX) in patients with CHD.

Materials and methods. We examined 65 men with CHD, I-II functional class stable angina pectoris, mean age
44.6 £ 1.39 years (from 32 to 60 years). The diagnosis was made on the basis of clinical findings, electrocardiography
and laboratory examination according to the generally accepted criteria of the European Society of Cardiology.

Results. The treatment results were evaluated two weeks after the completion of the physical rehabilitation
program. Qualitative assessment was performed by using the CPX test with the recording of cardiac bioelectric
potentials from 12 leads. The criteria for discontinuation of the test were generally accepted provisions based on
WHO recommendations.

While developing a physical rehabilitation program and predicting the timing of a functional recovery, several
factors have to be taken into account that significantly affect the patient’s motor activity and determine the pace
and outcome of the rehabilitation process as a whole. Long-term, regular physical activity in patients with CHD
with limited coronary reserve have an impact on the mechanisms of cardiac function regulation, synchronization
and optimization of the activity of the muscular, cardiovascular and respiratory systems. Systematic training
sessions reduce the volume of drug therapy and can improve the patients’ quality of life.

Conclusions. The use of the proposed individualized uniform interval cycling training combined with the intake of
citrulline malate leads to a significant improvement in the achieved load capacity, heart rate, duration of work, total
volume of completed work, inotropic reserve index, optimization of coronary blood circulation and improvement
of bioenergy metabolism in the myocardium.

Keywords: physical rehabilitation, endothelial dysfunction, ergometry, cardiopulmonary exercise, citrulline malate,
exercise tolerance, physical performance.
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Introduction. Progressive and multisymptomatic
coronary heart disease (CHD) is still one of the leading
problems in cardiology, as its share in the 2022 mortal-
ity structure in Ukraine remains rather large. According
to the official statistics, the prevalence of all forms of CHD
in the adult population of Ukraine is 24% including peo-
ple of working age (about 10%). The incidence is 2% per
year. Angina pectoris is found in 35.5% of patients with
CHD who seek medical care [1]. However, in a large part
of patients the disease remains in a latent form without
any pronounced clinical manifestations and is detected by
chance. As a basis in the system of physical rehabilitation
of patients with cardiovascular pathology rests the ability
of patients to satisfactorily cope with the physical activ-
ity encountered in everyday life [2]. The ability to perform
physical work not only expands motor capabilities of the
person, but also determines the patient’s quality of life
[3]. It is proved that regular physical training, which is
dosed purely individually, is important in the prevention
of CHD [4, 5]. Itis physiologically substantiated, because it
provides significant positive physiological changes in the
body as a whole, with the influence on the main risk fac-
tors for developing CHD with weight loss, normalization of
lipid metabolism and blood pressure.

At present, the most advanced approach in the physical
rehabilitation of patients with CHD is the use of indicators
of the exercise tolerance [6, 7]. There are many methodo-
logical approaches for selecting the optimal exercise regi-
men for both healthy individuals and athletes. However,
there is no optimal way for the treatment of patients with
CHD. The variety of individual training programs reveals
a number of disadvantages when applied to patients with
CHD. Despite the versatility of exercise programs and the
use of different types of exercise in them, very often it is
impossible to achieve the expected effect in some patients
[6], even with the personalized selection [5] of one or sev-
eral parameters: exercise power, duration or frequency of
pedaling. Against the background of the wide variety of re-
habilitation programs, there is no adequate methodology
for outpatient polyclinic stage for patients with CHD us-
ing a specific form and method of controlling the impact of
physical activity on the body. That is because the duration
of the parts of the training that changes the method and
capacity of the exercise and convenience of controlling it is
not taken into account.

The aim. To study the influence of the developed meth-
od of cycling training on the indicators of cardiopulmonary
exercise (CPX) in patients with CHD.

Materials and methods. We examined 65 men with
CHD, I-1I functional class stable angina pectoris, mean age
44.6 + 1.39 years (from 32 to 60 years). The diagnosis was
made on the basis of clinical findings, electrocardiography
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(ECG) and laboratory examination according to the gener-
ally accepted criteria of the European Society of Cardiol-
ogy (2019) [8].

The patients were divided into 3 groups depending on
the purpose of the rehabilitation program. All the patients
received citrulline malate at a dose of 2 g 3 times a day. The
group I consisted of patients who received only citrulline
malate, group Il included patients who additionally held
a standard complex of therapeutic gymnastics [5], group
Il included patients who, against the background of drug
administration, had bicycle training according to our de-
veloped method, the essence of which is a combination of
different methods of activity in different parts of the train-
ing with a different rate of pedaling and duration of train-
ing, which makes it easy to control the activity by the heart
rate and to reach the training level [9, 10].

For carrying out CPX test we used load device, DX 1
PRO ergometer (Kettler, Germany) with parallel ECG using
Cardiotest 995.01.04 ECG complex (DX-SYSTEMS, Kharkiv,
Ukraine), with registration of bioelectric potentials of the
heart from 12 leads. The sampling was performed accord-
ing to the standard method [11]. The criteria for discon-
tinuation of the test were generally accepted provisions
based on WHO recommendations [12].

Statistical processing of the research results was per-
formed on a personal computer using Statistica 6.0 for
Windows software by StatSoft (USA) and Excel 2000 with
Office 2000 Professional by Microsoft (USA) with deter-
mination of average values, standard deviation, Student’s
t-test.

Results and discussion. In the course of treatment in
the groups of examined patients, the estimated load power
and heart rate remained unchanged, which confirms the
homogeneity of the groups (table 1). The power achieved
after treatment in group [ decreased insignificantly, from
148.70 + 74.31 W to 133.35 + 10.39 W. A probable in-
crease was found in groups Il and III, where the index
after treatment was 140.45 + 11.74 W (p < 0.001) and
141.84 + 15.54 W (p < 0.001), respectively, indicating
the effectiveness of aerobic physical training. The rate of
achieved heart rate in the course of treatment probably
increased, reaching 149.10 + 3.54 bpm (+5%) (p < 0.05)
in group I, 146.20 + 5.44 bpm (+9%) (p < 0.01) in group
Il and 144.36 = 6.11 bpm (+11%) (p < 0.01) in group IIL
We have shown that physical rehabilitation, in addition to
medication therapy with citrulline malate, leads to a more
significant improvement in the mechanisms of adaptation
at the top of physical activity while increasing the amount
of the performed work.

The magnitude of baseline systolic and diastolic blood
pressure tended to decrease in groups [ and III, amount-
ing to 134.50 * 3.94 mm Hg and 87.75 + 3.08 mm Hg, and
131.20 + 4.63 mm Hg and 89.40 * 4.01 mm Hg, respective-
ly. Possible changes were found in group II, where there
was a decrease in systolic (from 139.00 + 5.81 mm Hg
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Table 1

Indicators of bicycle ergometry (CPX) in the course of treatment

Group | (n=20)

Group Il (n=20) Group Il (n=25)

Before Before
Index treatment After treatment Before treatment  After treatment treatment After treatment
Calculated Watt (Wt)  160.65 £ 8.09 160.65 * 8.09 164.15 £ 14.74 164.15£14.74 161.84+14.26 16192+14.32
Achieved Watt (Wt) 14870+ 7431 133.35%10.39 11480 #10.50 14045+ 11.74** 113.20%+11.87 141.84 = 15.54***
Calculated HR (bpm)  152.30 + 1.67 152.30 £ 1.67 151.65 £2.02 151.65 £2.02 150.40 £ 1.66 150.84 £ 1.38
Achieved HR (bpm) 142.35+£6.19  149.10 + 3.54* 13355871 146.20 £ 544 130.32+8.29 14436+*6.11*
Initial systolic BP 138.50+6.17 13450+ 394 139.00 £5.81 132.00 £ 5.00* 13440 £5.38 131.20%£4.63
(mm Hg)
Initial diastolic BP 89.25 £ 333 87.75 £ 3.08 93.25+342 8775+ 317* 91.60+3.14 89.40 £4.01
(mm Hg)
Achieved systolic BP  188.75 + 8.55 192.00 £ 6.85 186.25 £ 8.52 187.00 = 8.09 186.00+10.86 191.60%772
(mm Hg)
Achieved diastolic BP  103.50 £ 4.81 102.75 £ 4,59 109.50 £ 3.63 105.75 £ 6.63 104.40 £ 4.47 99.80 =393
(mm Hg)
Duration of work (s)  295.95 #52.59 39790 % 50.70"  320.20*67.87 45710+ 51.84** 332.52 £58.10 464.56 £ 48.31™**
Total amount of work 27 634.90 = 40779.70 = 3119345+ 47 470.60 3210944 + 51 858.12
performed (WtxS) 7352.75 8166.46" 7373.31 7425.71* 6595.99 7655.80"**
Exercise tolerance 49.40+10.25 69.60%551* 56.30 £ 11.78 76.25 = 7.35* 5756 £ 795 80.08 = 6.88"**
(%)
ICR 1.65*0.14 1.80+0.13 1.74£0.80 1.78%0.12 1.79+0.17 1.71+0.08
IR 1.37+£0.07 1.42 £0.05 1.34 £ 0.07 1.43£0.07F 1.33£0.10 1.45 £0.06"

BP, blood pressure; HR, heart rate; ICR, index of chronotropic reserve; IIR, index of inotropic reserve.
Note. The coefficient of probability in the groups studied in the dynamics of treatment: * p <0.05, ** p <0.01, *** p <0.001.

to 132.00 = 5.00 mm Hg) (p < 0.05) and diastolic (from
93.25 + 3.42 mm Hg to 87.75 £ 3.17 mm Hg) pressure
(p<0.01).

The decrease in blood pressure under the influence
of physical activity is a complex multicomponent mecha-
nism, which is realized on different “stages” of pressure
regulation. The decrease in blood pressure is due to a de-
crease in the activity of the sympatho-adrenal system, the
restoration of altered sensitivity of baroreceptors, changes
in the distribution of fluid volumes, normalization of the
function of the renin-angiotensin and depressor systems
[8, 13]. As a result of these processes, the hemodynam-
ics are normalized by reducing cardiac output and overall
peripheral vascular resistance. Physical training has the
most pronounced antihypertensive effect at the stage I hy-
pertension. The mechanism of pressure decrease involves
reduction of the minute blood volume, decrease in the pe-
ripheral resistance of blood vessels, decrease in the body
weight, correction of saline regime, decrease in the level of
catecholamines and insulin [5, 14].

In the course of treatment at the top of the load in-
dex the achieved systolic blood pressure had a slight ten-
dency to increase up to 192.00 £ 6.85 mm Hg (group I),
187.00 = 8.09 mm Hg (group II), and 191.60 + 7.72 mm Hg
(group III). The magnitude of the achieved dias-
tolic blood pressure tended to decrease, reaching

102.75 + 4.59 mm Hg in group [, 105.75 * 6.63 mm Hg in
group I, and 99.80 = 3.93 mm Hg in group IIL

The duration of work after treatment probably in-
creased, amounting to 397.90 * 50.70 s (p < 0.01) in
group I, 457.10 + 51.84 s (p < 0.001) in group II, and
464.56 +48.31 s (p <0.001) in group III. The total amount
of work performed during the test increased significantly,
reaching 40 779.70 + 8166.46 Wxs (p < 0.05) in group
I, 47 470.60 £ 7425.71 Wxs (p < 0.01) in group II, and
51 858.12 + 7655.80 Wxs (p < 0.001) in group III. Exer-
cise tolerance also increased significantly and reached
69.60 * 5.51% (p < 0.001) in group I, 76.25 * 7.35%
(p < 0.01) in group II and 80.08 * 6.88% (p < 0.001) in
group IIL

Under the influence of the load, vital activity of the or-
gan increases with subsequent onset of fatigue. It is a well-
known fact that fatigue decreases performance but at the
same time stimulates recovery processes in the working or-
gan or the body as a whole. The effectiveness of the physical
training performed depends on how comprehensively the
individual characteristics of the patient will be taken into ac-
count [13]. According to the literature, peripheral disorders
of hemodynamics play a significant role in decreasing toler-
ance to physical activity and the progression of the disease
symptoms. These include changes in pulmonary ventilation,
microcirculation and damage of skeletal muscles [15].
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Normally, increase of the frequency and depth of
breathing, sympathetic stimulation and heart rate, which
are required to perform dynamic loading, are provided
by two types of nerve mechanisms, namely the central
and reflex [5]. At the beginning of the work, the central
mechanism directly activates locomotor, autonomic and
respiratory centers of the brain, and while continuing
to ensure the proportionality between the need for and
delivery of oxygen, the muscle ergoreflex plays a significant
role. Ergoreceptors are divided into mechanoreceptors
that react to the muscle contraction or stretching, and
baroreceptors that are sensitive to metabolic changes
(usually acidosis). Namely the baroreceptors are most
sensitive to metabolic changes and play a more important
role in the regulation of respiration and circulation [8].
Excessive activation of muscle mechanoreceptors causes
hyperstimulation of circulatory and respiratory responses
to loading, which in turn leads to excessive ventilation,
vasoconstriction and fatigue [16].

In patients with CHD, cardiac output usually does not
meet the metabolic needs of the body or is supported
only by the increased left ventricular filling pressure,
which will be manifested primarily in loads [3]. It is the
insufficient contractile reserve that is the main reason of
the decrease of physical performance [7], which leads to
an increase in sympathetic tone, pulmonary ventilation
and vasoconstriction [17]. In the long-term ergoreflex
hyperactivation, it becomes a negative source of persistent
hypersympaticotonia, vasoconstriction, leads to a decrease
in parasympathetic activity and baroreflex activity, which
forms a vicious circle of compensatory mechanisms.
Modern perceptions of the value of peripheral and
regulatory disorders correct the choice of therapeutic
methods that affect precisely the links of the pathogenesis
of destabilization of CHD. Namely the usage of dosed
physical training in complex therapy can partially enhance
normalization of metabolism and autonomic regulation
[12, 17]. These effects are accompanied by regression
of clinical manifestations such as increased fatigue,
shortness of breath, muscle weakness, sleep disturbance
by increasing physical performance, exercise tolerance and
quality of life of patients [4]. So, an individual approach
to physical activity in patients with CHD by using exercise
training according to the developed method [7] with the
use of initial indicators of exercise tolerance makes it
possible to develop adequate training schemes which
provide a 61.5% increase in the total amount of work
performed and a 22.5% increase in exercise tolerance.

TheICRin the course of treatment changed significantly,
being 1.80 + 0.13 (group I), 1.78 * 0.12 (group II) and
1.71 + 0.08 (group III). The IIR in group I tended to
increase, reaching 1.42 * 0.05. Possible changes were
found in groups Il and I1I, where the index was 1.43 + 0.07
(p < 0.05) and 1.45 * 0.06 (p < 0.05), indicating the
formation of early adaptation of the cardiovascular system
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to physical activity, as well as optimization of regulation
mechanisms of cardiac function, development of collateral
blood supply to the myocardium, synchronization and
optimization of the muscular activity, cardiovascular and
respiratory systems, which in turn will contribute to the
decrease in the drug therapy volume, and may also be an
alternative to standard treatment [3]. In patients with CHD,
insufficient contractual reserve is the main reason for the
decrease in physical performance. In patients with clinical
manifestations of the disease, glycolytic metabolism
prevails over oxidative, which leads to a decrease in the
number and surface area of mitochondria, violation of the
ratio of muscle fibers, decrease in muscle mass [17]. As a
result of these changes, lactate acidosis and depletion of
macroergic phosphates rapidly develop during loading,
which in turn provokes the activation of compensatory
mechanisms, namely activation of central and peripheral
chemoreflexes and baroreceptors of skeletal muscles [14,
15]. The use of dosed physical training in complex therapy
can improve metabolism and normalize the autonomic
balance [13, 16]. These effects are accompanied by
regression of indices of ICR and IIR, as well as clinical
manifestations of the disease by increasing physical
performance and exercise tolerance, which is clearly
revealed by us in the group that was engaged in uniform-
interval cycling by the developed method.

Physiological norm of the motor activity of the patient
is the value which provides therapeutic and preventive
action on the body, responds to the clinical form and stage
of the disease, the functional capabilities of the body,
contributes to the improvement of the physical condition
of the person and increase in their physical performance.
We developed a uniform-interval method of exercise
(Patent No. 18353 “Method for physical rehabilitation of
patients with ischemic heart disease”) [10]. Taking into
account the given level of tolerance to physical activity,
it can be used at the outpatient clinic stage of patients
with CHD as it uses a combination of methods, capacity
and duration of physical activity in different parts of
the training, and also allows to control the volume and
efficiency of the work performed.

So, while developing a physical rehabilitation program
and predicting the timing of a functional recovery, several
factors must be considered that significantly affect
the patient’s motor activity and determine the pace
and outcome of the rehabilitation process as a whole.
Basically, these are functional changes in hemodynamics
and myocardial activity, which were formed during the
course of the disease [8]. Long-term, regular physical
activity in patients with CHD with limited coronary
reserve has an impact on the regulation mechanisms of
heart, synchronization and optimization of the activity of
the muscular, cardiovascular and respiratory systems [6].
Systematic trainings help to decrease the volume of drug
therapy and may also be an alternative to drug treatment.
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Conclusion. The use of the proposed individualized
uniform interval training combined with the uptake of
citrulline malate leads to a significant improvement in the
achieved load capacity, heart rate, duration of work, total
volume of work performed, IIR and exercise tolerance,
which indicates the optimization of coronary circulation
and improvement of bioenergy metabolism.

Prospects for furtherresearch. Results oftheresearch
have shown the need for further study of the possibility of
applying a uniform-interval method of cycling training and
the formation of a stable adaptation of the cardiovascular
system to exercise in patients with cardiac diseases.
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no conflict of interest.

References

1. Aktaa S, Gencer B, Arbelo E, Davos CH, Désormais I,
Hollander M, et al. European Society of Cardiology
Quality Indicators for Cardiovascular Disease Prevention:
developed by the Working Group for Cardiovascular
Disease Prevention Quality Indicators in collaboration
with the European Association for Preventive Cardiology
of the European Society of Cardiology. Eur ] Prev Cardiol.
2022;29(7):1060-1071. https://doi.org/10.1093 /eurjpc/
zwab160

2. Abramov VV, Klapchuk VV, Nekhanevych OB, etal. [Physical
rehabilitation, sports medicine]. Dnipropetrovsk; 2014.
Ukrainian.

3. Zharinov QY, Ivaniv YuA, Kuts VO, editors. [Functional
diagnostics]. Kyiv; 2018. Ukrainian.

4. Yepanchintseva 0A, Borkhalenko YuA, Zharinov O],
Todurov BM. [Evaluation of quality of life in patients with
stable ischemic heart disease]. Ukrainskyi kardiolohichnyi
zhurnal. 2016;(2):61-70. Ukrainian.

5. Marcadet DM. Nouvelles recommandations concernant la
pratique des tests d’effort en cardiologie [Exercise testing:
New guidelines]. Presse Med. 2019;48(12):1387-1392.
French. https://doi.org/10.1016/j.lpm.2019.09.011

6. Pelliccia A, Sharma S, Gati S, Back M, Borjesson M,
Caselli S, et al.; ESC Scientific Document Group. 2020 ESC
Guidelines on sports cardiology and exercise in patients
with cardiovascular disease. Eur Heart J. 2021;42(1):17-
96. https://doi.org/10.1093/eurheartj/ehaa605

7. Dickens C, McGowan L, Percival C, Tomenson B, Cotter
L, Heagerty A, et al. Depression Is a Risk Factor for
Mortality After Myocardial Infarction: Fact or Artifact? ]
Am Coll Cardiol. 2007;49(18):1834-1840. https://doi.
org/10.1016/j.jacc.2007.01.075

8. Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E,
Funck-Brentano C, et al.; ESC Scientific Document Group.
2019 ESC Guidelines for the diagnosis and management of
chronic coronary syndromes. Eur Heart]. 2020;41(3):407-
477. https://doi.org/10.1093/eurheartj/ehz425

9. European Physical and Rehabilitation Medicine Bodies
Alliance. White Book on Physical and Rehabilitation
Medicine in Europe. Introductions, Executive Summary,
and Methodology. Eur ] Phys Rehabil Med. 2018

Apr;54(2):125-155.
9087.18.05143-2
10. Polianska OS, Kurtyan TV, inventors; Bukovinian State
Medical University, assignee. Method for physical
rehabilitation of patients with ischemic heart disease. UA
patent No. 18353. 2006 Apr 3.

11.Ronan G, Wolk M], Bailey SR, Doherty JU, Douglas PS,
Hendel RC, et al. ACCF/AHA/ASE/ASNC/HFSA/HRS/
SCAI/SCCT/SCMR/STS 2013 Multimodality Appropriate
Use Criteria for the Detection and Risk Assessment of
Stable Ischemic Heart Disease: A Report of the American
College of Cardiology Foundation Appropriate Use Criteria
Task Force, American Heart Association, American
Society of Echocardiography, American Society of Nuclear
Cardiology, Heart Failure Society of America, Heart
Rhythm Society, Society for Cardiovascular Angiography
and Interventions, Society of Cardiovascular Computed
Tomography, Society for Cardiovascular Magnetic
Resonance, and Society of Thoracic Surgeons. ] Nucl
Cardiol. 2014;21(1):192-220. https://doi.org/10.1007/
s12350-013-9841-9

12.Hanssen H, Boardman H, Deiseroth A, Moholdt T,
Simonenko M, Krédnkel N, et al. Personalized exercise
prescription in the prevention and treatment of arterial
hypertension: a Consensus Document from the European
Association of Preventive Cardiology (EAPC) and
the ESC Council on Hypertension. Eur ] Prev Cardiol.
2022;29(1):205-215.  https://doi.org/10.1093 /eurjpc/
zwaal4l

13. Bracewell NJ, Plasschaert ], Conti CR, Keeley EC, Conti
JB. Cardiac rehabilitation: Effective yet underutilized
in patients with cardiovascular disease. Clin Cardiol.
2022;45(11):1128-1134. https://doi.org/10.1002/
clc.23911

14.Hansen D, Abreu A, Ambrosetti M, Cornelissen YV,
Gevaert A, Kemps H, et al. Exercise intensity assessment
and prescription in cardiovascular rehabilitation and
beyond: why and how: a position statement from the
Secondary Prevention and Rehabilitation Section of the
European Association of Preventive Cardiology. Eur ] Prev
Cardiol. 2022;29(1):230-245. https://doi.org/10.1093/
eurjpc/zwab007

15.Smarz K, Jaxa-Chamiec T, Bednarczyk T, Bednarz B,
Eysymontt Z, Gataszek M, et al. Electrocardiographic
exercise testing in adults: performance and interpretation.
An expert opinion of the Polish Cardiac Society
Working Group on Cardiac Rehabilitation and Exercise
Physiology. Kardiol Pol. 2019;77(3):399-408. https://doi.
org/10.5603/KP.a2018.0241

16.Smarz K, Jaxa-Chamiec T, Chwyczko T, Gtéwczynska R,
Jegier A, Niedoszytko P, et al. Cardiopulmonary exercise
testing in adult cardiology: expert opinion of the Working
Group of Cardiac Rehabilitation and Exercise Physiology
of the Polish Cardiac Society. Kardiol Pol. 2019;77(7-
8):730-756. https://doi.org/10.33963 /KP.14889

17. Corrado D, DreznerJA, D'Ascenzi F, Zorzi A. How to evaluate
premature ventricular beats in the athlete: critical review
and proposal of a diagnostic algorithm. Br ] Sports Med.
2020 Oct;54(19):1142-1148. https://doi.org/10.1136/
bjsports-2018-100529

https://doi.org/10.23736/S1973-



Tom 31,N2 3 = 2023

1 )XypHan cepueso-CyauHHOI Xipyprii =

B YKpaiHCbKu

110 3aranbHi NMTaAHHA NiKYBaHHSA NALLiIEHTIB i3 cepL,EBO-CYAMHHOI NaTOJIOriE0

0co61MBOCTi BUKOPUCTAHHSA NPOrpaMu ONTUMI30BaHOrO (PiSMMHOrO HABAHTAXKEHHS
B peabiniTauii xBopux 3 iLieMiyHO0 XBOpPO6OIO cepus

Bnagumupos O.A.%, o-p Men. Hayk, npodecop, 3aBiayBay kadbenpu disnyHoi Ta peabinitauiiHoi MeanLMHM
i CNOPTMBHOI MeanLMHM
Kyptau T. B.%, KaHa. Meq. Hayk, AOLEHT Kadeapu disMyHoi Ta peabiniTauiiHoOi MeaUUMHM i CMOPTMBHOI MeaAULMHM
Bnagumuposa H. I.L, o-p mMen. Hayk, npodecop kadbeapu dizMuHoi Ta peabiniTauinHoi MeguUMHK
i CNOPTMBHOI MeaULIMHM
Bepuu H. M.2,, kaHa. Mef. HAayK, MPOBIAHMIA HAYKOBMIA CMiBPOBITHUK Bigainy iHHOBALiMHUX
Ta KapAioxXipypriYHUxX TEXHONOTIN

MongaHcbka O. C.3, 4-p Mep. Hayk, npodecop Kadeapy BHYTPILLHbOT MEAULIMHM, Di3MUYHOT peabiniTauii

Ta CNOPTUBHOI MeaMLMHM
HauioHanbHWiM yHiBEpCUTET OXOPOHM 380poB’a Ykpainu imMeHi M. J1. Lynuka, M. Kuis, YkpaiHa
2NY «HauioHanbHWIA IHCTUTYT CepLeBO-CyAMHHOI Xipyprii iMmeHi M. M. AMocoBa HAMH Ykpainus», M. Kuig, YkpaiHa
*BYKOBUHCBKMWI AepxKaBHWUI MeouYHMI yHiBepcuTeT, M. YepHiBLi, YkpaiHa

Pe3omMe. My/IbTHCUMIITOMHICTB imemMiuHOI xBopo6u cepus (IXC) 3ayiumiaeTbcss MpoBiHOW MPo6JIEMOI0 B Kapaio-
Jiorii. 34aTHICTb JIIOAUHU BUKOHYBAaTHU Qi3WYHY po60Ty BU3HAYAE SAKICTb il 2KUTTS, 0COOJIUBO Y NMAIiEHTIB i3 HAIBHUMH
CHMIITOMaMU ypaKeHHs CepILeBO-CYANHOI cucTeMu. HaockoHanimum nigxonom y Gpisuunin peabinitanii xopux 3 IXC
€ BUKOPHUCTAHHA IOKa3HUKIB eprOMETPUYHOr0 TeCTyBaHHH.

MeTa - BUBYUTH BILJIUB PO3P0O06JIEHOI METOAMKH BeJIOTPeHyBaHb Ha IOKa3HUKU BeJjioeproMeTpii y xBopux Ha IXC.

Marepiasim Ta MeToau. O6cTexxeHo 65 4osioBikiB 3 IXC, cTabisibHO cTeHOKapAi€to [-11 dyHKIioHAaIbHOTO KJ1acy, Bi-
koM Bif; 32 g0 60 pokiB, y cepeaubomy 44,6 + 1,39 poku. /liarHo3 BCTaHOBJIEHO Ha MiACTaBi JJaHUX KJIiHIKH, eJIeKTpoKap-
JliorpaMu Ta J1abopaTOPHOTIo JOCi/KeHHs BiJTOBi/JHO [10 3ara/IbHONPUNHHATUX KpUTepiiB EBponeiicbKoro ToBaprucTBa
Kap/lioJIoTiB.

PesysibraTy. OLiHIOBaHHSA pe3y/bTaTiB JiKyBaHHS IPOBOAM/IM Yepe3 2 THXKHI Mic/is 3aBepllleHHs nporpamMu ¢isud-
Hol peabiniTanii. kicHe oLiHIOBaHHS 3/jiMCHIOBAa/IM 3a JIONIOMOI0OI0 €ProMeTPUYHOIO TECTY 3 peecTpalieto Gioesnek-
TPUYHUX NOTeHLia B cepus y 12 BiaBeneHHAX. KpuTepisiMu ckacyBaHHS TeCTy Oy/IM 3arajJbHONPUNHATI MOJI0XKEHHS,
3acHOBaHi Ha pekomeHjanissx BOO3.

[liz yac po3po6ku nporpamMu Gpisu4yHOI peabisiTanii Ta MporHo3yBaHHs TEPMiHIB pYHKIIIOHAJIBHOTO Bi/[HOBJIEHHS
HeoOXiZIHO BpaxoByBaTH KijJbKa GaKTOpiB, sIKi CYTTEBO BILJIMBAIOTbh Ha PYXOBY aKTUBHICTb MallieHTa Ta BU3HAYalOTh
TeMI i pe3ysbTaT peabijiTauiiiHoro npouecy 3arajaoM. Tpusasi peryasapHi ¢pisnyHi HaBaHTaKeHHA y nauieHTiB 3 IXC
3 06MeXeHHM KOPOHAapHUM pe3epBOM BILIMBAIOTh Ha MeXaHi3MM peryssiil cepreBoi ¢yHKIil, ciHXpoHisawii Ta onTH-
Mizauii AissibHOCTI M'130B0i, cepreBo-CyJUHHOI Ta AUXaJbHOI cucTeM. CUCTEMATHYH] TPEHYBAHHS CKOPOUYIOTb 00CAT
MeJWMKaMeHTO3HOI Tepallil Ta MOXKYTb OKPALIATU AKICTb KUTTH MaLi€EHTIB.

BucHOBKM. BrKopucTaHHSI 3aIpONOHOBAHOTO iHAMBiAyai30BaHOT0 PiBHOMIpHO-iHTEpBaJIbHOTO TPEHYBaHHS Ha
BeJIOeproMeTpi, y No€JHaHHI 3 NpUUMaHHAM MaJlaTy LUTPYJ1iHy, IPU3BOAUTD [0 JOCTOBIPHOIO JOCATHEHHS Mi/IBUILIEH-
Hsl TOJIEPAaHTHOCTI 10 Gpi3MYHOro HaBaHTAXKeHHs], HOpMaJli3alil 4aCTOTH cepleBUX CKOPOUYeHb, 30i/1bllIeHHS] TPUBAJIOCTI
po60TH, 3araJbHOr0 06CATY BUKOHAHOI PO6OTH, iHZeKCy IHOTPOIIHOTO pe3epBy, ONTUMIi3alil KODOHapHOIr0 KPOBOOGIry
Ta MOKpalleHHs 6i0eHepreTUYHOT0 06MiHY B MioKapzi.

Kamwuoei cnosa: izuuHa peabinimayis, endomesiasnbHa Juc@yHKYis, epezomempis, Maaam yumpyaidy, moiepaHm-
Hicmb do i3uyHO20 HasaHmaxiceHHs, PisuyHa npayezdamuicme.
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