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COMPLEX REHABILITATIONS OF PATIENTS WITH COMPLICATED COURSE
OF POSTINFARCTION CARDIOSCLEROSIS

Summary. There was developed and proved the program of complex rehabilitation of the patients with the complicated course of
postinfarction cardiosclerosis, performed its efficiency and safety. It was established that the combination of regular physical load
regime according to the first stage of the protocol "Progressive walking" and medication directed to optimization of load programs,
jpromates correction of patients’ body weight at the expense of fat content reduction and increasing of muscular weight; improvermnent
of indices of 6-minute walk test, reduction of a functional class of insufficiency of blood circulation and angina pectoris, increasing
ejection fraction, decreasing duration and frequency of painless ischemia, liquidation of heart rate variability as they had probable
character. Continuation of complex rehabilitation by developed algorithm at next stages of the program will help to improve forecast

and global index of life quality for such patients in a future.
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Introduction

The real problem of introduction of physical rehabilitation
in daily clinical treatment practice of patients with
postinfarction cardiosclerosis is the extremely many-sided.
On the one hand, fast development of insufficiency of blood
circulation, high lethality, poor quality of life, negative attitude
to people around are featured for such clinically serious
contingent of patients. From the other hand - numerous
researches [Kiilavory et al., 1999] have proved that physical
trainings of the patients suffered from myocardial infarction
through raising the tolerance to physical load improve
methabolic processes in myocardium, increase the
maximum oxygen consumption by a cardiac muscle,
reduce myocardium need in the last one and contribute
oxygen saving because of reduction of internal heart
performance, increasing stroke volume, decreasing lactate
content in blood. Besides, the scientific researches of the
last years [Bo6pas u ap., 2001} proved that there are many
similarities between two conditions - insufficiency of biood
circulation and detraining of myocardium. One of the
important directions in development of problems for
rehabilitation of patients with postinfarction cardiosclerosis
is research of influence of individual features of the patient
to optimum rates of activization. Clinical features of adisease
(recurrent myocardial infarction, existence of arterial
hypertension, complication by chronic aneurism of heart,
etc.) cause significant variability of activization rates for such
patients. However, we did not meet the scientific works
devoted to development of actions of complex rehabilitation
for patients with the complicated course of postinfarction
cardiosclerosis and scale criteria of efficiency of rehabilitation
for such patients. Marked changes of geometry and geometry
and left-ventricular contractile ability in these patients are
among the leading reasons of blood circulation insufficiency,
which causes a significant decreasing in life quality and
steady loss disability.

However, growing successes in conservative treatment
of acute myocardial infarction for the last 10 years, early
improvement of blood circulation of heart attack zone lead

to preservation of areas of satisfactory vascularity evenin
aneurismal wall [Benos u gp., 2002] where significant
amount of viable muscle tissue preserved, which is one of
favorable factors in favor of recovery processes of contractile
ability of myocardium.

This problem is very actual one due to the improvement
of treatment methods of acute myocardial infarction; there
is a possibility of rehabilitation of patients with the
complicated course of postinfarction cardiosclerosis. Such
patients need complex (drug and non-drug) rehabilitation
actions. Regarding this fact, successful combination of
physical training regime and medical correction intended
for basic level of loading program optimization is possible
at sanatorium stage of rehabilitation.

The purpose of our study was development and studying
of complex rehabilitation efficiency of patients with
complicated course of postinfarction cardiosclerosis ata
stage of sanatorium treatment.

Materials and study methods

There were examined 86 patients of age from 36 to 67
suffered from postinfarction cardiosclerosis complicated with
chronic postinfarction heart aneurism (CCPHA), who were
on treatment in rehabilitation department of sanatorium
"Khmilnyk™ in Vinnytsia region. The lll functional class (FC)
of NYHA heart insufficiency was defined in most of patients
(90 % of patients). Verification of the diagnosis of CCPHA
was carried out on the basis of the international standard
criteria [Bopucos u ap., 2002], all of patients on
presanatorium stage was made coronography. The first
control group was made of 42 patients receiving traditional
therapy of blood circulation insufficiency (APF inhibitors, -
adrenoblockers, diuretics, digoxin, nitrates, antiaggregants).
The second group included 44 patients who received
Mildronate in a dose of 1,0 g per day (two times a day) and
Verospiron in a dose of 50 mg one time in the morning
within 3 weeks staying in sanatorium as a part of complex
therapy of the main disease. Activization of patients of both
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groups was acéording to 1 stage of the protocol of physical
activities "Progressive walking” [Kavanagh et al., 1996]
which included: training frequency - 5 times a week,
distance - 10 km a week, speed of movement - 1 km per
13 minutes. Patients of both groups before their inclusion
into study within 60 days were in stable condition
{fluctuations of body weight no more than 0,5 kg). All patients
before they were diagnosed myocardial infarction
complicated with CCPHA, worked by profession in full.
Clinical, laboratory and instrumental examination was
done in full at the beginning of complex rehabilitation
program and at the end of the third week of stay in
sanatorium. As a control of efficiency of rehabilitation actions,
there was analyzed dynamics of disease clinical symptoms,
the main indices of haemodynamics - heart rate, arterial
pressure, Holter electrocardiographic monitoring,
echocardiography by standard methods [Bo6pos u ap.,
2001]. There were calculated indices of body weight,
measuring gastrocnemius muscle diameter, analyed
indicators of 6-minute walk test. Statistica! processing of
the results was performed by variation statistician methods
using test of the Student and the Newman-Keuls.
Distinctions at p <0,05 considered as reliable ones.

Results. Discussion

The prescription of the last myocardial infarction at
admission of a patient to rehabilitation department was
2,34+1,7 years in average in patients of both groups.
Duration of ischemic heart disease till of a transmural
infraction caused to CCPHA formation made was from
couple of hours to 6 years in patients of both groups, in
average 1,68+1,6 years. The average FC of angina pectoris
in the 1 group made 2,98+0,12, in the 2nd - 2,87+0,11.
The average ejection fraction in the 1 group made 43,6+3,4
%, in the 2nd - 42,9+3,1 %.

As for the injury of coronary arteries by data of
coronarography in patients of both groups, the most marked
oclusive process was observed in anterior interventricular
artery and in posterior interventricular branch of the right
coronary artery.

The injury of proximal part of major coronary artery
were observed in the majority of (81,48 %) cases. As for
coronary occlusion, the maximal frequency of injury was
observed in posterolateral branch of the circumflex artery -
80 patients (92,59 %). The second and the third place
belonged, respectively, posterior interventricular artery -
41 patient (48,15 %) and posterolateral branch of the
circumflex artery - 34 patients (40,74 %). The average
number of affected arteries in patients of the1 and the 2
group did not significantly differ and respectively made
2,560,322 and 2,71+0.34. Thus, severity of coronary
atherosclerosis (number of stenotic coronary arteries,
stenosis rate) in both groups was average identical and
correlate with T-dominant character of ST segment elevation
by Holter monitoring data.

Accompanying pathology in patients of both groups by

percentage composition did not differ significantly and was
presented with hypertension, diabetes, chronic calculous
cholecystitis.

While 3-week rehabilitation course, health significantty
improved in all examined patients: decreased dyspnea,
number of angina pectoris, there was a subjective
impression of increasing endurance of physical activities.
However, these changes were accompanied by improving
test with 6-minute walking only in patients in the 2 group.
The maximum distance which the patient passed in 6
minutes increased from 301+17 to 467+32 m (p<0,05).
Among the patients of the1 control group of 11 patients
avoided the protocol of physical trainings (irregular
performance, disorder in duration of training schedule).
The maximum distance according to 6-minute walking test
among these 11 patients made 326+13 m compared to
the initial 304+15 pm. Among other patients of the 1 group
who followed the protocol "Progressive walking” there were
registered only the tendency to increasing the load volume,
increasing maximum distance in 6-minute walk test from
386+28 m. Only the patients of the 2 groups for 3 weeks
of comprehensive rehabilitation decreased body weight
index from 23,7+1,6 to 22,2+1,5 (p<0,05), first of all, at
the expense of reduction of fat thickness at level of the
umbilicus from 3,9+0,7 cm to 2,1%1,3 cm. Loss of weight
is one of processes, which defines a condition of cross-
striped muscles. lts loss more than 10,0 % brings to clinically
significant reduction of the maximum oxygen consumption
that is decreasing in maximum effort and progressing of
functional insufficiency. In patients with initially low values
of body weight (less than 90% of ideal) while load
performing, there wasn't detected decreasing body weight.
Thus, the regular physical activities do not lead to cachexia
progressing, and correct body weight of a patient at the
expense of reduction of fat content and increasing of
muscular weight.

Studying of peripheral muscle work [Hornig et al., 1996]
in patients with insufficiency of blood circulation revealed
that their condition may be connected with two processes
- dysfunction and weight loss. Regular physical training
leads to increasing of blood-flow volume in muscle group
which is subject to be trained [European Heart Failure
Training Group, 1998]. Dysfunction of cross-striped muscles
is caused by reducing of active capillaries quantity in unit
of volume; forming mainly anaerobic way of energy
generation. In the basis of modern approaches to the
optimization of the energy exchange in myocardium at
ischemia and reperfusion is "switching” of ATF resynthesis
from fatty acid metabolism to giucose metabolism that allows
to increase the use of oxygen for the energy generation
and, respectively, economic cardiac performance [Parker,
1993]. As the structural analog of natural - butyrobetaine
metabolite, Mildronate modulates fatty acids by decrease
endogenous carnitine biosynthesis and its concentration in
myocardium, slows down the transfering of activated forms
of long-chain fatty acids through cell membranes and
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preventing the accumulation of surface active metabolites
in cell. This process inhibits oxidation of free fatty acids and
activates alternative mechanisms of energy supply - glicolysis
and the Krebs cycle [Kirimoto et al., 1996].

Besides, it is known that Mildronate help to improve the
conditions of oxygen transportation at the expense of influence
on ligadny spectrum of hemoglobin, mechanical resistance
of erythrocytes and rheological blood properties [Skarda et
al., 1997]. Specific effect of the drug is able to increase
tolerance of organism tissue to hypoxia, especially kidney
tissue, brain and skeletal muscle, their hypoperfusion
determinates clinical symptoms of blood circulation
insufficiency [Wolff et al., 2002]. The patients of the 2 group
showed the bigger tolerance to physical activity, the lower
‘intensity of unpleasant subjective feelings comparing to the
patients of control group because of stimulating effect of
Mildranate on extracardiac compensation mechanisms of
hemodynamic disorders.

Another important problem of cross-striped muscle
dysfunctionis fibrosis progressing, caused significantincreasing
collagen synthesis. In the basis of fibrosis formation is
stimulation of fibroblasts with aldosterone which overly
synthesized in patients with insufficiency of blood circulation.
At excessive amount of collagen, a muscular bundle moves
from capillary that makes worse its nutrition and leads to
functional insufficiency of a muscle. Thus, Verospiron, taken
by the patients of the 2 group caused to improvement of
capillary nutrition and respectively, to optimization of physical
training. At cellular level functional insufficiency of a muscle is
characterized by mitochondrion restructuring. The above-
mentioned processes occur, primarily, becasuse of
impossibility to develop sufficient effort. Kiilavori K. i co-authors
[Kiilavori et al., 1999] established that maximum effort of cross-
striped muscles in a patient with blood circulation insufficiency
of lll-IV FC in 2,8 times less, than a healthy person has, so the
index of maximurn effort developed by cross-striped muscles,
is reverse proportional to FC of blood circulation insufficiency,
and feeling tired in the patient with blood circulation
insufficiency during performing dosed physical load directly
correlates with stage of muscle functional insufficiency. As a
result of complex rehabilitation program the diameter of
gastrocnemius muscle increased from 33,912,3 cm to
36,8+3,1 cm (p<0,05) only in patients of the 2 group. E.
Hambrecht [Hambrecht, 1995] found that 24-week training
provides significant increasing of blood flow volume in
gastrocnemius muscles, maximum oxygen consumption, that
is maximum developed effort. Biopsy of gastrocnemius muscle
showed that training results in recovering of impaired
mitochondrial architectonics.

Dynamics of clinical finding, morphometric indices and
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physical endurance responded changes in echocardiographic
data which characterized contractile function of the heart.
Significant (<0,05) increasing of indices of heart contractile
function observed in the patients of the 2 group compare to
initial indices and control group. So, at the end of 3 week of
treatment in rehabilitation department ejection faction size
was 51,0+4,5% inthe 2 group compare to the 1st - 44,7+3,6
% (p<0,05), that was respectively accompanied by decreasing
FC insufficiency of blood circulation in patients of the 2 groups.

Safety of protocol implementation is proved by results of
Holter monitoring: physical activities did not lead to increasing
of number of cardiac rhythm disturbance. The other way,
there were decreasing of heart rate and liquidation of rhythm
variability, increasing of ST depression depth from 2mm+to 1
mm against the background of regular physical load. Duration
and frequency of painless ischemia according to daily Holter
monitoring decreased on the average for 71,0 % (p<0,05).

Thereby, the sanatorium stage of treatment is a good
opportunity as to start physical rehabilitations of the patients
with the complicated course of postinfarction cardiosclerosis,
and successful combination of physical load requiem and
drug correction. The offered scheme of complex rehabilitation
of such patients at this stage of treatment effective and safe;
all patients of the 2 group met the first stage of physical load
regime appropriately according to the protocol "Progressive
walking™. At the moment of the termination of stay period at
rehabilitation department, the scheme of gradual load
increase was developed for all patients of the 2 group
according to the protocol at the out-patient stage, including
physical training by the first stage for another 3 weeks and
changing to the second stage (6 weeks) - gradual increase
distance to 21 km week, speed of movement of 1 km in
11,5 minutes agrees the first stage. in case of bad physical
load tolerance during this term patients are recommended
to retum to the first stage regime which is necessary to adhere
for life. In case of good physical load tolerance within 16
weeks - lifelong keeping up of the offered regime.

Conclusion :

* 1. Using of the offered scheme of complex rehabilitation
of patients with complicated course of postinfarction
cardiosclerosis at a stage of sanatorium treatment help to
sufficient improving myocardium contractile ability and
physical load tolerance in the patients, overcoming
myocardium detraining, decreasing duration and frequency
of painless ischemia, downgrading functional class of biood
circulationinsufficiency and angina pectoris.

2. Continuation of complex rehabilitation at the next stages
of the program will help to improve further forecast and
global life index of such patients.
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KOMIUJIEKCHA PEABUIITALLI XBOPUX 13 YCKNAAHEHUM NEPEBIFOM MOCTIHOAPKTHOIO
KAPLIOCKNEPO3Y

Peaiome. PospobneHa ra ob6rpyHTOBaHa rporpama KomnnexcHoi peabinitadii Xxsopux i3 ycknagHeHnM riepebiroM noctiHgapkTHo-
ro kapaiockneposy, nposefieHa ouinka il ecpexTsHocTi Ta 6e3nexn. BCTaHOBEHO, WO NMOSAHAHHS PeXUMY PerynsipHux (isnunmx
TpeHyBaHb BIANOBIOHO A0 NepLlworo erany nporokoay "Mporpecyoya xona”™ Ta MEAVKAMEHTO3HOIO JIiKYBaHHA, CrNpPsSMOBaHOro Ha
OCHOBHI N1aHKy ONTUMI3aLIT 3a6e3neyeHHs HaBaHTaXyBasibHUX NPOrpaM, CrpMsIe KOPEeKUii Macy Tina nauieHTiB 3a paxyHoK 3MeH-
LUIGHHSI BMICTY XUPY | 3DOCTaHHS M 'A36B0I MacH; MOKPALUEHHIO NOKa3HUKIB TECTY 3 6-XBU/IMHHOIO XOLI0I0, SMEHLUEHHIO (DYHKLIIOHaNLHOrO
K1acy HeAloCTaTHOCTI KpoBooOiry Ta CTeHOKapAii, 3pOCTaHHIO PpaKuii BUKUBY, SHWKEHHIO TPUBANOCTI | YacToTu 6e360AL0807 iwemir,
YCYHEHHIO BapiabenbHOCTi cepLieBoro puTMy, L0 Many BiporigHnit xapaktep. TponoBxeHHs KOMIEKCHOI peabinitauii 3a po3pos-
JIeHUM aJirOPUTMOM Ha HaCTYNHUX eTanax rporpamMu B rojasbilioMy 4O3BOMNTE 3HAYHO NOKPALYMTH NPOrHO3 Ta rno6ansHuii nokas-
HUK SIKOCTI XWUTTH Takux nawieHTis.

KnmouoBi cnoBa: nocriHgapkTHnid Kapaiocknepos, peabinitadiis.
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KOMMNNEKCHAS PEABMAINTALIUA BOJNbHbLIX C OCNOXHEHHBIM TEYEHMEM NMOCTUH®MAPKTHOIO
KAPANOCKJIEPO3A

Pesiome. PaspaboraHa v 060CHOBaHa nporpaMMa KOMIIEKCHOA peabunuraumm GONIbHLIX C OC/IOXHEHHBLIM TEYEHUEM MOCTHH-
apKTHOro kapanockneposa, rnposefeHa oueHka eé apdexTMBHOCTH n 6e30M1acHOCTH. YCTaHOBNEHO, YTO COHETaHWe pexmma
PerynisipHbIX r3n+ecKkux TPEeHUPOBOK B COOTBETCTBMKM C NEPBbIM 3TaroM npotokona "Tporpeccupyioiasn xoasba” n MeamkameH-
TO3HOIO JIE4EHNA, HarnpaBNEHHOrO Ha OCHOBHbIE 3BEHbS ONTUMM3aLIMM 06ECneveHnss HarPy3o4HbIX NPorpamMmM crnocobereyer
AOCTOBEPHbLIM KOPPEKLIMM MacChl Tena nauneHTa 3a CHET CHUXEHWS COBEPXaHUS Xupa v HapalMBaHUS MbILLIEYHOR Maccebl;
YAyqIuennio nokasareneii recta ¢ 6-muHyTHON xo0A660i, CHUXEHWIO DYHKUMOHAIBHOIO K1acca HeAOCTaTONMHOCTH KpoBoobpatiue-
HUSL M CTEHOKapPANY, YBEINHYEHWIO (paKLmy BLIGPOCA, CHUXEHMIO AUIMTENLHOCTH M 4acToTbi 6€3601EBOM niLemMy, YCTPaHEeHWIO
BapniabenbLHOCTH cepaeqHoro putma. [ipoaoxeHne KOMITIEKCHON peabunntaumm B COOTBETCTBUM C pas3paGoTaHHbIM ajiropuT-
MOM Ha CNeRyIoWmMX 31anax nporpaMMsl B [allbHEALEM MO3BO/IMT 3HAYNTENILHO YAYHLUWTL NPOrHO3 M rnobanbHbii nokasarens
Ka4yecrsa XW3HMN Takux NauneHTos. .

Kniouesbie cnoBa: noctMH@apKTHbIA Kapanocknepos, peabunrauns.
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