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ZDENEX FEJFAR — MIROSLAV PALAT

Telesné cvicenie
a kardiovaskularna

funkcia II.
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and cardiovascular
function Il

V Dratislave sa konalo v dhoch 28, okidbra 1981 u¥ 30, okighra 1981
s medzindrodnou #dasfor Sympozium o telesngeh cwvideniach a kar-
diovaskuldrnej funkcii 1, ktoré nadvizovalo na podobné sympdzium
v roku 1978.

Jednutlind prdce z tohto sympozia wergjfivieme ko suplementum &, 24
fasupisy REHABILITACIA.

Ia Lhe days from October 28 — 30, 1961 a Symposinm with Internatin-
nat Participation was held in Bratislava on ,Exercise and Cardiovascular
Functton I1* following a similar symposinm in the year 1878, The pa-
pers of the symposium are being published in form of the Snpplemen-
tum Nr. 24 of the jonrnmal REHABILITACIA.
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INTRODUCTION

Pragress through trial and error characterizes not only bivlogical evolution
but medical therapy as well, An illustration of this is the changing attitude
towards the bed rest and physical activity in acute and chronic cardiovascular
disease. The patient with an acute myocardial infarction [AMI} in early 40s
even when without symptems was maintained 6 weeks at least in complete bed
rest including the feeding {he was not even allowed to hold the spoon); and
tu control the resulting frequent thrumboembolic complications anticoagulation
therapy was invented,

In the following decade the DAWN of the cautious retreat from the comple-
te bed rest appeared starting with the armchair treatment by Levine and Lown
1951 (1), {We knew already before that cardiac oufput was lower in sitting
than in the supine position). The first snow flakes and independent reflection
of the common sense was echoed in Czechoslovakia by Viado Haviar.

The decade of the 60s was still shilly-shally, marking the time, altough in
1963 there was the WHO Expert Committee on Cardiae Rehabilitation {2). Iis
conclusion that most patients recovered from AMI may resume their previous
activities within 3 months of the onset of the infarct was apparently tooe ad-
vanced and until recently it has nof been generally accepted by the medical
profession.

The shift towards active rehabilitation was gradually gaining impetus {Hirs-
chaut and Aparicio 1978) (34} and the decade of 1970s was even described
as ,romance of exercising® (Blackburn) and ,new religion” by Denolin [5).
Denolin also outlined the jour aspects which continue to be valld and may
mark the decade of the 80s.

individualized approach

more research

permanent critical evaluation
aveldance to create new dogma,

The period of 1980s may be indeed the beginning of the scientific era of
rehabilitation {Hellerstein 1978}, {6}, {Tabl. 1}.

Table 1.

CVD patients — physical activity
19308 Dawn with fear

1960s Hesitation with uncertainty
1970s  Pushing forward and romantic
1980s Rational and scientific?




Table 2. I

REHABILITATION 1970s 194803

-~ Physical ++++ ++

— Psychological + + + +
— Voeational + + + ;
— Socioeconomic + :

+++

HOW DOES THE PRESENT TRENDS IN PHYSICAL ACTIVITY FIT INTO THE
ACTUAL REHABILITAION PROGRAMMES IN CHRONIC IHD,

It looks obvious that physical activity will continue to be the major part
in rehabilitation programme of the patients recovered from AMI and most
probably alse in hypertensive subjects in the stage I and Il {WHO classifica-
tion}. The responsability for the action will probably rest more on the treating
physician than on the specialist in rehabilitation who should be mostly con-
cerned with the ,problem patients.”

In my personal opinion most of us have been neglecting the psychosocial
part and many the social and the vocational one {see table 2]. The latter two
certainly depend a lot on local sociveconomic situation and require relevant
taitoring.

The electrodes on the chest and the permanen! monitoring of cardiac action
are symbols of safety for many patients with AMI during first few days. Ho-
wever when the patient is recovering from the psychic stress of acule severe
disease and begins to look forward to his juture life, psychis support becomes
more important than the monitorf, The doctor in charge and the nurse who
are closest to him are the ones who play the decisice role.

Still later on, when the patlent is again on his feet, guided and guarded
exereise demonstrates the sucees of recovery and provides clearly visible psy-
chic suppurt. We all know this well, but — cross your heart — how much do
we concentrate on physical and laboratory findings and how little on emotions
and feeling of the patient.

Physical activity has become a part of the long term treatment — or if you
want it — of the secondary prevention, The controversy remainson on the
question whether it indeed prolongs life and prevents further heart attacks
in spite of the paper by Kallio et al. {1979}, {10°}. In our couniry the patienis
can learn how to live after infarction in the spa; there will be a special pa-
nel on three years experience,

Long distance running for health as part of the secondary prevention pro-
gramme in IHD is an extreme suilable for some selected individuals under
careful medical supervision, There are data on the harmful effects of a very
strenuous efforts, particularly when combined with fear and anxiety. Here the
benefit of exercise may be overshadowed by an acute catecholamine storm by
exhaustion with eirculatory collaps, sometimes by signs of acute myocardial
infarction or even of sudden death. On the other hand physical inactivity seems
te be more harmful, particularly when coupled with toe abundant nutrition
and psychic strain. This applies particularly for subjects with elevated risk
of 1HD and for healthy population. The recent findings of Dr. Stolz who exa-
mined the population of healthy middle aged men are not encouraging. A little

8



more than half of invited 10 000 persons came for the screening examination.
Those placed into the risk group were invited for further testing — and only
40 % camel The 677 subjects were then Interviewed regarding their prefered
activity; one third favoured the tourism, one fifth home exercise; one tenth
unly unn‘ng for health”, and the same percentaye (1/10} guided exercise
{gymnastic). The rest [about 25 %) had no interest in physical activity at all,

What may be the reasons for such lack of motivation? Knowledge of a jew
prevention trials [e. g. Morris et al. 1973} {7} or of the benefit of the increased
nasodilatation capacity by regular exercising {Romanovskd, personal comntu-
nication) did not reach the general practitioner, He has not at hand convincing
arguments for the benefit of the physical activity except the old saying -—
.mens sana in corpore sano”, that regular exercise may loose free psychic
stress and is part of relaxation procedures.

It is not easy lo answer why autogenic training, yoga and other relaxation
procedures are of increasing fancy and preferable to daily physical activity.
Is it because they have been coming from the Orient, do not require physical
effort and can be done at home? Or are they likened by certain types of per-
sonality only and as a fashion came up on the surface?

KEEP FIT areas {Aredly zdravij have been constructed in a number o} pla-
ces. If one reads Astrands (8] one is highly tempted to use them regularily.
However, in my opinion, at least in some parts of Czechoslovakia — the num-
ber of regular active perjormants has not been rising bur on the contrary,
rather dim nishing. Reasons? Perhaps the lack of the fac.lities for undressing
and showering, the diminished safety in not guarded forests (bad light} or the
preference to group activities,

The examples have been chusen to illustrate only few aspects which hinder
the regular physical activity at a mass scale. On one hand there is no doubt
about the natural des're of man to movement {Danék 1978} {9} — on the other,
organization of life leaves litile time apart from weekends, Besides, the frends
to push to the wtmost the competitive sports gives very small space for the
majority of our population — wh'ch is neither interested nor capable to enter
the ranks of professional gladiators. And yet the pyram‘de without! the sol'de
base cannot in along run provide a great number of big champions. Altough
I am not optimistic that the s’tuation w'll much improve in this decade, we
should be talking ALOGUD about it for the HEALTH OF THE NATION MAY BE
AT STAKE.

FITNESS THROUGHOUT LIFE means lo start very early. This places greal
importance on the family. Experience from the last two Spartakiades has been
very encouraging. One should of course continue throughout the whole life
time, The first problem occurs at the school age, when the time alloted for
reqular guided supervised physical activity is small; hopefully it w'll be increa-
sed in the next few years.

Together with sport specialists we should strive to create good conditions
and te motivate young and middle age women and men to programmed, regu-
lar, indiv'dualited phys.cal activity, We shall probably agree that COOPER’'s
test — 12 minutes run or fast walk — s the easiest, can be done everywhere,
is suitable forfamily competitivns and may be carried out in every age. The
mure demandling activities including running and jogging in middle aged per-
sons will continue to be recommended only after medical examination and
testing. The danger of sudden heart attack is small if submaximal stress test
was normal.



The tourist, long distance skiing, dancing and swimming are certainly the
most suitable activities and the popular organized long distance walks or skt
runs are excellent test for the fitness at every age.

Reviewing the past few years it seems to me that we did not advance much
in the assessment of the HABITUAL PHYSICAL ACTIVITY and neglected the
physical activity of the AGING pupulation.

The recent WHO monograph on habitual physical activity (10] summerises
well the actual situation. Current time budget determination and heart rate co-
unting are most commonly used; perhaps the combination of the hearth rate
recording together with the good pedometer seem 1o be the reasonably ade-
quate techniques and may even differentiate the rise in heart frequency due
to emotion from that due to physical effort,

To keep and improve physical fitness in AGING population is becoming a
major challenge. In Czechoslovakia about 20 % of the population is older than
60 years. The problem to veep fit the older of us is complicated and complex.
The four general cspects of rekabilitation — physical, psychological, social
wid vocational apply here as well, Furthermore the individualization is more
in need in view of the fact that aging is the asynchronnous process in a given
individual — that is — various systems {circulation, locomotion} wear and fear
with different speeds; besides a combination of diseases is common and most
frequently that of locomotion and circulation! Thus to find the right way on
the razors edge between the dammage and the benefit will require major re-
search effort, clinical observation and experience as well,

If we wish to catch up with the progress in the area of keeping fit the older
generation we have high time to begin., The UN conference in Vienna will be
held in 1982 with participation of professional and lay organizations, Bratisla-
va there after may have the main programme of its third symposium on Exer-
cise in three years from now oriented particularly to problems of aging and

the aged.
Prof. MUDr. Z.Fejfar, DrSc.
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Telesna aktivita v terapii
a rehabilitacii hypertonikov

Physical activity in treatment
and rehabilitation of hypertensive subjects



KREVNI TLAK PRI IZOMETRICKE ZATEZI (HANDGRIP)

I. DVORAK, M. BLAHA, |. ZEMANKOVA, P. BRAVENY, j. SPAC,
H. KUBESOVA, P. SVIHALEK, |. SNASEL, H. NEMCOVA

V nedavno publikované prici jsme ukéazali vyznamny vztah mezi tlakovou
hyperreakci pii dynamické zatéZi a mezi vznikem fixované hypertenze. Nyni
jsme chtéli zjistit, zda k odhaleni latentni, ¢i incipientni hypertenze je pouZi-
telna téZ izometricka zatdZ kterd je ve srovnani s ergomeirickym vySetfeniin
tasové a pfistrojevé nendrofnd.

Hemodynamicks odpovdd na izometrickou zatgZ je v rliznych smérech od-

li$na: 1. nahle a nepfili§ velké zvyseni tepové frekvence zphsobené plevazine
reflexnim potlagenim parasympatického tonu, 2. zvySeni periferni cévni re-
zistence, a tedy 1 zvySeni systolického, ale zejmména diastolického Kkrevniho
tlaku, 3. pii izometrické zat&Zi se nezvyiuje venozni ndvrat, takZe tepovy ob-
jem a ejekéni frakce se prilis neméni, 4. minutovy objem mirné naritstd vlivem
Iehce zvysené tepové frekvence.
Vygetfili jsme 108 oscb, 83 muZi a 25 Zen, které jsme rozdelili na kontrolni
skupinu zdravych a tlakové hyperreaktory, tj. normotenzni osoby s abnormdél-
nim vzestupem systolického &i diastolického tlaku alespeit ve dveu zétéZovych
stupnich pfi diive provedeném ergometrickém iestu.

Jako normu pro zatdZovou tlakovou reakci jsme brali prim&rné hodnoty
kontrolnich soubord zvEtSené o 2 smérodatné odchylky (5D}, Klidové hodnoty
jsou ovbecné pfijaté horni hranice noermy podle Svétové zdravetnické organi-
zace {WHO). Vy53f hodnoty jsme poklddali za tlakovou hyperreakci (obr. 1).

Dalsi skupinu pfedstavuje 40 hypertonikd hodnocenych nejprve jake celek
a potom jako 2 podskupiny — s vazodilatatni levapif a pFi obvyklé 1&6Cbé. Po-
sledni skupinu 10 léfenych hypertonik( s v¥raznou tlakovou odpovédi na hand-
grip jsme vySetFili pfed a pu nasazeni prazosinu.

Izometrickon praci — handgrip provddime pomoci sovétského ru€éniho dyna-
mometry DRE 90, upraveného na naSem pracovidti pro potfebu dozované zatéZe,

Men Women

Rest 160/95 160195
Work Load

05 Wiky  175/95  165/95

10 Wiy 150795 175195

15 Wiks 20595 13095

20 Wikg 220095 185/95

Obr. 1.
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U lidi nezvyklych na manualni praci vSak déletrvajici stisk vyvolava bolest,
a proto jsme zhotovili balonkovy dynamometr vlastni konstrukce, ktery pfFi
del$im sevieni dlang netladi. i

VySetfFovany svira pravou rukou (levaci levou rukou) balének dynamometru
silou’ 50 % maximdlniho stisku a% do Unavy. Té&sné pPed ukonéenim zéatéZe
(kdyZ pacient sdm oznami, Ze stisk déle nevydrZi) méfime na drulié horni kon-
ceting Korotkovovou metedon systolicky a diastolicky krevni tlak s tepovou
frekvenci na a, carotis, VySetfujeme v klidu a na konci handgripu vstoje a
vleZe. Sledované parametry hodnotime jako primé&r z obou vySetfovanych po-
loh, abychom vylougili polchovou reakei, u nékterych nemocnych dosti vyraz-
nou.

N&§ plivedni pFedpoklad, ze zdtdZovou tlakovou hyperreakci je moZné také
prokdzat {Zometrickym testem, prokaZuje nalez neadekvatni tlakové odpovidi
na handgrip u hyperreaktor (BPHR). Tito maji proti kontrolni skuping (c)
signifikantn& vy3Si systolicky a diastolicky krevni tlak {i¥ v klidu (137/89
mmHMg), coZ viak odpovidd zcela norm& WHO pro tuto v&kovou skupinu. jejich
tlakovou hyperreakct prokazaje statisticky vyzpnamny vzriist systolického a
digstolického krevnihoe tlaku po handgripu oproti kontrolni skuping (obr. 2).

Na zdkladé rozhoru TKs a TKd u kontrolni skupiny jsme stanovili hranici
pro tlakovou hyperreakci. Jsouw to jejich primérné TKs a TKd po handgripu
zvéisené o 2 5D, To znamend, Ze zdravi normotenzni jedinci, kitefi dosihnou
pu HG bud TKs 185 mmHg (24,7 kPa) a vice nebo TKd 125 mmHg (16,7 kPaj
a vice povaZujeme za tlakové hyperreakiory [obr, 3].

Jako model abnormdlni tlakové reakce na izometrickou zatéZ jsine vysetfili
¢tyFiceti€lennou skupinu 1é¢enych hypertonik [(HT], jejichZ prémérny kiidovy
systolicky krevni tlak ocdpovida normé pro padesdtileté a diastolicky tlak ji
jen nepatrné prevy3uje. Zjistili jsme, Ze tlakova odpovEéd na handgrip u hy-
perreaktorti (BPHR) je takfka steind jako u hypertoniki, jen s {im rozdilem,
Ze jejich klidovy a pozdl&Zovy systolicky a diastolicky tlak je niZ$f. Je vak
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zajimave, Zze vzrist diastolického tlaku po handgripu je w tlakovych liyperre-
aktord dokonce statisticky v¢znamné vySSi neX u hypertonikit. Tento vysoky
primér diastolického tlaku po handgripu u tlakovych hyperreaktort by, mohl
ukazovat na vyrazng zvitdené odporové zatiZeni u latentni dosud nelécené hy-
perienze.

U pacientd s vazodilatanéai terapii [HTv.d.] jsme nemé&flli signifikantng
nizZst hodnoty obou tlakd jiZ v klidu, ale hlavné po handgripu ve srovndni
5 ostatnimi 1étebnymi hyperton‘ky {(HTs) (ohr. 4.

Tento poznatek dobfe dekumentuji vysledky deseti vybranfeh bypertoniki,
kiefi | p¥es léCbu bé&Znou kombinaci antihypertenziv bez perifernich vazodila-
tancili dosahovali po handgripy extrémnich tlakovych hodnot — aZ 270/165
minHg, ti. 36/22 kPa. Je nutné si uvédomit, Ze t&chto extrémnich hodnot do-
sahafl nemocni pii beXném dennim Zivoté pii izometrické za&t8Zl Overill jsme
si to u nékolika hypertonikd béhem defekace vsedg i vlefe. Po 1éth¥ prazo-
sinem se u nich sniZily absolutni klidové i pozét&Zoveé hodnoty obou tlakd, ale
vyrist systollckého a zejména diastolického tlaku po handgripu. Tim jsme ne-
pfimn ovefll vliv izometrické prace na zvyseni periferni cévani rezistence, ne-
boi periferni dilatancia typu Dihydralazinu a prazosinu ji sniZuji svym inhi-
hi¢nim t&inkent na sympatické aifa receptory {obr, 5).

Tepovd frekvence po handgripe nic podstatného phi uvedenén rozdaélent
suthorQt nefikd (vid obr. 2).

Zavér

lzometricka =zat&Z, tzv, handgrip, podobng jako zAtEZovy ergometricky test
se miZe uplatnit v detekci z4t&Zové tlakové hyperreakce a mbZe slouZit jako
jednoduchy a hlavné ¢asevé nendroény screening pro odkryt! pedinajicf hy-
pertenze. Vysledkd vy3etfeni po izometrické zatdZi lze vyuZit k volb& patfiéné
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terapie a hiavné k upravé denniho reZimu hypertonikd, tj. vylou®eni izome-
trické zdtéZe u jedinclt s vyrazmou tlakovou odpovidi, &imZ bychom mohli
predejit Tad# zavaZnych, zejména cerebralnich komplikact aypertenze., Zdravi
jedinci s normdlnim klidovym krevnim tlakem, ktefi po handgripu dosdhnou
TKs 185 mmHg (24,7 kPa) a vice nebo TKd 125 mmHg (16,7 kPa) a vice, by
méli byt jako tlakovi hyperreakio¥i dispenzarvizovani.

LONG TIMES MANAGEMENT OF HYPERTENSIVE PATIENTS
BY USING PHYSICAL EXERCISES

P. PRIEBE, U, WAGNER, E. HUBE, M. TAEUSCHER

Based on the theory of a multifactorial etiology and pathogenesis of the
arterial hypertension it is more and more important today to take into con-
sideration side by side with proved pharmacotherapeutic method also non-
medicamentons methods. Beside dietetic measures and psychophysiologically
oriented methods of ireatment physical exercise are regarded to have some
importance,

The purpose of our work was to find out
1. if it is possible to reduce the increased blood pressure over several years

by physical exercise
2. if a reductivn of blood pressure is possible in all hypertensive patienis by

physical exercise
3. to find parameters which may allovws us a prognosis about the effectiveness
of physical exercise.
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Ninety seven male hypertensive in-patients of the clinical stage I [WHO)
with standard weight and with an average age of 23 years performed physical
training over a period of four weeks. The patients trained every day 30 mi-
nutes on a home trainer with a heart rate between 130 and 140 beats per
minute under control of the physiotherapists.

Before the beginning of the training and after its ending bicycle ergometry
was carried out, The patients were loaded with 75, 100, 125 and 150 watt.

When leaving hospital all patients were told to continue their training under
ambulatory conditions, We recommended to train three times a week, each
time over 30 minutes and with the same heart rate.

The follow-up of controls was carried out after 1/2 years, after I — 2, after
3 and after 4 years.

The training was continued

after 1/2 year by 46 patients
after 1 — 2 years by 28 patients
after 3 years by 26 patients
and after 4 years by 18 patients

Protocols of the patients informed wns about the type of physical exercises,
the intensity and the heart rate reached during the exercises, They represented
a possibility to control the training programs of the sut — patients. Some of
the patients did not continwe the training after leaving haospital, but they
appeared for the follow-up investigations. As a reason for their discontinuing
they mentioned lack of time or their own convenience.

Due to very high ambulatory measured blood pressure some of the patients
got antihypertensive drugs from their family doctors (column 3 on this fig.).

As it is a current study the time of the follow-up examinations was not yet
reached in every case (column 4],

n o= 4y

28 Geys of
reining al ¢linic

n = 3y
- 7 "
L// B
cortrol with without with drug not vet érop out
oftar amhelatory treining therspy exfmined
{3 yeur no= 46 no= Ph o= b | nos 4 no= 15 n o= 97
1= veurs n = ;= n o= Yy hos T n o= & no= i% n = 97
3 yenra n o= i ne 16 no= 03 nos 10 n o= 22 n = 97
4 yeers n = 16 no= 13 n o= n = 16 n = 2% n = 97
Fig, 1.
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After 4 years 25 patienls out of the 97 did not appear to the conirol [co-
lunin 5 of the fig. 2.]).

According to the {irst question we compared the resanits of the group which
had continued the iraining with the one, that had not continued over the
examination period of 4 years.

After the 4 weeks of clinical training the heart rates decreased in all pa-
tienis during 75,100,125 and 150 watt. This expresses the effectiveness of the
training, which causes an improvement of the cardiocirculatery working ca-
pacity. In the training group the heart rate persisted in an economic sphere,
In the non-training group the heart rate increased to the initial level, Partiailly
it is higher still than at the first examination.

The systolic blaod pressure values decreased significantly afler the 4 weeks
training period in all work load stages. After 1/2 year the blood pressure va-
lues of the non-training group returned to the initial level, During the following
years the systolic blood pressure values were getting near to each other. An
analysis revealed that some patients of the non-training group showed very
high Dlood pressure at the follow-up examinations in out-patients department
and therefore they ger drugs. But then dropped out. (Fig. 3.).

The diastolic blood pressure stayed at rest and during exercise within the
variation of normal persons. However, it can be noticed in both groups that
the diastolic blood pressure increased gradually, Evident is the relatively hig-
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her biood pressure of the training group during exercise — especially at 125
and I50 watt. [Fig. 4].

As for the second guestion we wanted to know whether -- beside the impro-
vement of the cardivcirculatory capacity, — a significant decrease of the blood
pressure would occur in all patients.

For this reason we analysed the reaction of the blood pressure in our 97
patients after the clinical training. We found that a significant decrease of
the systolic blood pressure had occured only in 39 out of 97 patients, that is
40 %. We classified the patients into the group with effect — the responders
— only when the decrease of the systolic hlood pressure was more than 15
mm Hg in the work load stages of 125 and 150 watt. According to these cri-
ieria of selection, 80 % of the patienis had to be classified into the group
without effect — the non-responders, {Fig. 5].

We also thought it interesing to observe the reaction of heart rate and blood
pressure of these two groups over a longer period of continued training.

In the three following figures we show the reaction of heart rate, systolic
and diastelic blood pressure of the respunders and the non-responders over
these 4 years.

The responders and the non-responders do not differ regarding their heart
rate, During the time of their training over 4 weeks the heart rate at rest and
during exercise dropped significantly. Also after continuing the training the
neart rate kept falling. Dur.ng the following yvears it did not show any fun-
damental change. (Fig. 6}.

The systulic hlood pressure of the respunders was at the jnitial examination
statistically higher than of the non-responders. After the clinical training
the klood pressure of the first group dropped to 25 mm Hg on an ave-

rage. Buring the next two years a further slight decrease could be observed.
[Fig. 7}.
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After four years of training the systolic blood pressure was evidently lower
than at the initial examination. The blood pressure of the non-responders could
not be influenced by training. The slight decrease after itwo years and the
approach to the responders can-be explained by the administration of antihy-
pertensive drugs at this time. [Fig. 8}.

The changes of the diastolic blood pressure are littie distinct in both groups
and cannot be proved statistically.

The third question was to find paramelers indicating a possible effectivity
ol physical exercise on the blood pressure already before the beginning with
such treatment.

Basing on these results we thought it interesting to investigate the diffe-
rent reactions of physical exercises within the groups and to characterize
this behaviour by analysing additional parameters. By conzulting additionatl
parameters we wanted to find criteria that made it possible to select suitable
patients for this type of treatment, We took into consideration hemodynamic
parameters — such as cardiac ouiput, minute outpul, peripheric resistance —,
further anamnestic data {hypertension in family, physical activities), bioche-
mical parameters (chelesterol, triglyceride) and prediabelic disorder of the
carbohydrate metabolisni. These data were coded. By means of them we tried
to differentiate both groups,

Fig. 9).

From our examinations of both groups we found the {ellowing characteristics

important.

— Before the beginning of the training the group responders had a higher
systolic blood pressure during exercise and recovery.

— The product of heart rate and systolic blood pressure was higher in the
group of the responders,

- The responders had gone in for sport more iptensive before the beginning
of the training.

— bDisorders of the carbohydrate metabolism were more common in this group.

— Hypertension in famiily o¢cured in a higher frequency in the group of the
noi-responders.
— The amhulalory diastolic blood pressure was higher in the non-responders,

Biochemial parameters showed no differences in both groups. Cardiac out-
put. minute cutput and pervipheric resistance as hemodynamic parameters sho-
wed a hypercimetic heart function at rest, but did not differ.

In summary our examinations show that not each hypertensive patient of
the clinical stage 1 (WHO) reacts to physical exercise with a decrease of
biood pressure. Only 40 %) of the patients had a significant decrease of blood
pressure after a training of iour weeks duration. In these patients a sufficient
eifect on the bionod pressure could be achieved by continuing the training over
four years.

We also wanted o0 show with our study how difficult it is to perform lon-
gitudinal examinations about physical activities, Every kind of these studies
interferes with normal life and therefore the drop-outi-rates are very high,
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INTERRELATIONSHIP BETWEEN SYSTEMIC AND PULMO-
NARY CIRCULATION IN ARTERIAL HYPERTENSION

4. LORL

Investigations of the pulmonary circulation in essential hypertension aro

very infreguent, conducted as simultaneous investigations of the systemic and
puhmonary circulation, and were until recenily limited to advanced stages
of the bypertensive disease with, or without clinical manifested left heart
feilure. The consensual finding of these investigations was an increase in
pulmonary arterial pressure interpreted by most investigalors as consequence
of the failing pump ahility of the left ventricle and its consecutive enhance-
ment of the left ventricular enddiastolic pressure {1 — 4].
The main aim of our investigation was io find out, whether cases in which
left heart impairment could be excluded with certainty contrast with regard
to the behavicur of the pulmonary cireulation with such cases in which ‘m-
paired left ventricular function is traceable.

Material and methods

We investigated 20 hypertensives of hoth sexes, aged 20 — 58 years free of
drugs for at least two weeks. Five of hem were so called ,exercise hyper-
tensives”, that means their blood pressure excesded normal limits enly during
exercise [grouwp EH]}. Fifteen had advanced hypertensive disease but without
clinica! signs of lcft heart failure at rest. During exercise, however, most of
them developed left ventricular failure {group AH}. Simultaneous measu-
rements of polmonary arterial pressure by floating catheter, brachial
arterial pressure [SELDINGER' s techrique) and the cardiac output [CO3} by
dye dilution technique were perforimed at rest and during exercise [bicycle
ergometry] in the supine position up to maximal aerobic work.

Results and discussion

In the group with normal resting pressures. group EH. during exercise iho
arterial blood pressure increased in each case up to pathological amounts sys-
toli: and/or diastolic, respectively [systolic mean = 185.4 -+ 10.8 mumHg, dias-
tolic mean = 1256 4 10.3 mmHg). The average values of the pulmonarvy ar-
terial pressures, systolic, diastolic and mean, remained within normal limits
both at rest and during exercise. The norimal resting CO during exertionat
exercise reached a mean of 17.56 4+ 3.75 1/min.

In gronp AH the mean brachial arterial pressure at yest averaged 137.3 + 15.0
mimHg and reached i51.1 + 23.4 mmHg at maximal aerobic work. The normal
resting CO (= 5.72 + 1.62 1/min; Cl = 3.08 X 0.82 1/min/m?*} increased du-
ring exercise up to 11,38 I 3.55 1/min corresponding to a mean oxvgen uptake
of 1170 + 248 ml/min.

Correlations between pressures in the systemic and the pulmonary circulation
were found to be only loose. Most of the within correlations (single group and
sltuation rest and exercise] were without statistical significance. Loose corre-
lations at levels of statistica! significance of (.05 to 0.01 were found if si-
tuations and/or groups were combined. The highest correlation existed between
systemic and pulmonary arterial systolic pressure if the values of groups
and situations as well as rest and dynamic exercise were summarized (r = (.66;
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Fig. 1, Correlations between brachia! arterial systolic pressore {(BraASP) and
pulmonary arterial systolic pressure tPASF) iu patients with exercise hy-
pertenslon (EH; symbols A; regresston equation ye] and with advanced hy-
verlension [AH; symbols @; regression equation y2}. Y3 represents the regres-
sion funclion of both groups rest and exercise.

P~ 0001} (Fig. 1}. But under such conditions the question arises whether
the correlation is merely a correlation of inhomogenity. This question must
be proved in an enlarged group of patients, In contrast the correiation bet-
ween the TSR and the pressure in the pulmonary circulation was obvious. For
instance, the correlation between TSR and mean pulmonary arterial pressune
(MPAP) reached a level of statistical significance of 0.001. {r =0867). The
role of CO in determining pulmonary arterial pressure was found to be dif-
ferent depending on left ventricular pump ability. A direct linear correlation
between CO and PADP at rest and during exercise was found in group EH as
it was found by other investigators too. In group AH the CO of the patients
also increased during exercise in relation to the load and PADP {Fig. 2]. But
the maximal CO level reached was so much smaller ihe higher the PADP
increased. This means that an inverse correlation between COmer and PADP
existed (r = - 0.78; p =< 0.001). By normalizing the maximal oxygen reached
during exercise to the pertinent CO {VO2mux/COmax] the correlation to PADP
turns to a positive one. That means the greater the quantity of oxygen carried
by a certain volume of blood, and therefore, the greater the peripheral 0Xy-
gen depletion was, the higher was the PADP Indicating the dependence of the
PADP on the extent of left veuntricular impairment.

Like ATKINS et al. (1) and WIDIMSKY et al. (4} we found close correlations
between TSR and TPR as well at rest as during exercise, both dynamic and iso-
meiric (r = 0.90; p<0.001, r = 092; p<0.001, and ¢ = 0.80; p < 0.01 respec-
tively] (Fig. 3). With regard to partial resistances of the pulmonary circula-
tion a further difference between the two groups could be seen. Actually, at
rest in both EH and AH a significant closer correlation was present between
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Fig. 2. Behaviour of cardiac oulput (CO) in patients with advanced hyper-
tension (AH)] at rest and during exercise in each single case (thin Hnes)
and the correlation between maximal CO reached during multistep exercise
and the related pulmonary -urterial pressure [PADP). {Further explanation
see text].
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Fig. 3. Correlation beiween total systemic resistance {TSR) and total pulmo-
nary arterial resistance [TPR]) in patlents with exercise hypertension (EH;
symbols &) and advanced hypertension (AH; symbols @) during exercise.
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TSR and PAR (r == 089; p=0.001 and r = 091: p = 0.001) than heiween TSR
and PPR (¢ = 051; n. s. and r = 0.71; p < 0.01). During dynamic exercise,
however, in AH the correlation between TSR and PPR reached the same level
of statistical significance [t = 0.91; p < 0.001) as between TSR and PAR (r =
0.96; p < 0.001), whereas in EH the correlation between TSR and PPR remna-
ined lower (r = 0.84; p < 0.03) than between TSR and PAR [r = 0.89; p = 0.001).
Our findings indicate that in hyperiensive disease the PAR is the main deter-
minant of the TPR and Its value depends on the height of the TSR in a positive
linear regression as long as left ventricular function is sufficient. We conc-
inde thai in hypertensive disease similar mechanhisms seem to be respon-
sible for the regulation of hlood pressure in both the systemic and puhlmonary
circulation. After evaluation of impaired left ventricular function the rele-
vance of PPR as a determinant of the TPR increases to the same extent as that
of the PAR. But in contrast to PAR, PPR does not depend on the TSR but on
the pump ability of the left ventricle.
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TREATMENT OF ARTERIAL HYPERTENSION WITH A COM-
BINATION OF PHYSICAL EXERCISE AND DRUGS

V. HOMUTH, U. PRIEBE, R. SCHMIDT

It was the purpose of our study to estimate the influence of physical trai-
ning on the cardiocirculatory performance on the regulation in hypertensive
patients either with or without antihypertensive pharmacotherapy. The phy-
sical traintg was involed in a cure regimen which the patients underwent in
i spa.

The study included 126 hypertensive patients aged 20 to 50 years, who were
allocated to 4 groups:

Group 1: 37 hypertensive patients of stage | according to NITSCHKOFF,
BAUMANN and GRAFF not undergoing pharmacotherapy

Group 2: 34 hypertensives of stage 1 submitted to monotherapy with adre-
nergic g-receptor blockers

Group 3: 28 hypertensives of stage | submitted to antihypertensive mono-
therapy without adrenergic @-receptor blockers

Group 4: 27 hypertensives of stage Il receiving an antihypertensive drug
combination,

28
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Determination of diiferent laboratory parameters and bicycle exercise test
were carried out prior to, and following physical training. Bicycle exercise
was performed with 75, 100, 125 and 150 watt in connection with semi-auto-
matic blood pressure measurements by the Korotkoff principle and ECG re-
gistration for determination of heart rate. After a 5-days acclimatization period
at the health resort, physical training was started in form therapeutical sporis
angd a velomed training by increasing dosages. The training heart rate amoun-
ted to 70 — 80 % of the maximal values of the bicycle exercise test before thie
start of the cure. A further bicycle exercise test was repeated 6 months. after
the end of cure.

Results

The group receiving no drugs had undergone physical training for 4 weeks
2 — 5 vears previously and was observed as out-patients thereafter, A long-
term training program recommended by us was continued by these patients
with varying intensity. Fig. 1 shows a significant drop of systolic blood pres-
sute under physical exercise and in the recovery period by 10 mm Hg on the
average.

in this group no further drop of the normotensive resling blood pressure
values was seen. An expression of the training effect was the significant
decrease of heart rate by 10 beats per minute in the average under ali resting
and load conditions (Fig. 2). Six months after the end of cure, re-increase in
blood pressure and heart rate was observed.

A similar blood pressuve behavior was observed in patients recelving a f-
blocker therapy. The averagy decrease of blood pressure was 10 mm Hg, being
sigiificant at 75, 100 and 150 watt (Fig. 3]. The heart rate showed a remar-
kahile training-related significant drop of about 10 heats per minute in all
situations of the study (Fig. 4). Six months after the end of cure, heart rate
and blood pressure had risen again to the initial level,
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§ .——betore physical  training
200/267] - T {*’ f:;_“ atter P"!{'S"“' h‘“_""‘:‘g
. P " — .. gmonths after physica
g .
L ramwing
i
1504200} - N
{"M\ n=37
“‘-.\‘_h_———.___‘_‘_-—-_
t {
1001133} -
s
T ===
- T
: : : : [ L I L
Rest 7= 100 125 150 ¥ T 6' 0w
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Fig, 3.

The third group also received an antihypertensive mmonotherapy. The drugs
included clonidine, alpha-methyl dopa, dihydralazine, diisopropylamine and
hydrochlorothiazide, The effect of the physical training resulted in a signifi-
cant decrease of systolic blood pressure in all situations of the study, most
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pronounced in exercise (Fig. 5]. 6 months after the end of the cure a signi-
licant drop of blood pressure persisted in this group compared with the preii-

minary examination, Fig. 6 shows a similar hehavior of heart rate with an
average drop of 10 — 15 beats per minute.
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Hypertension Stage I- Treatment with Antihypertensive
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Fig. 7.

Fig. 7 shows hypertensive stage 11 treated with a 2-ar 3-fould combination
ol antihypertensive drugs mentioned above. A distinct {fall of sysiolic Dlood
pressure (on the average 15 — 20 mm Hg) and a significant reduction of the
d@iastolic blood pressure of aboul 10 mm Hg was observed under conditions
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of physical exercise, Six months after the end of cure blood pressure had
risen aimost to the initiat level. Fig. 8 illustrates the heart rate behaviour, sho-
wing without exception a significant decrease after the end of cure,

In furller clinicat and biochemical investigations all groups showed a sig-
nificant decrease of the serum cholesterol level by 20 mg %. No significant
differences werce observed in body weight throughout the period of investi-
gation.

Conclusions

The results presentied here show lhat 1l is possible to lmprove the cardio-
circulatory performance in hypertensive patients and to reduce their biood
pressure by physical training. This is also valid for patients under long-term
therapy with antihypertensive drugs. The objection that sympaticolytically
acting drugs, like adrenergic f-receptor blockers, clonidine or alpha-methyl
dopa, would preclude these training affects has been refuted in the dose
range applied by us. Our resuits show that physical training can be effecti-
vely combined with an antihypertensive pharmacotherapy, and can be recom-
mended for long-term application.
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ERGEBNISSE DER SPIROERGOOXYTENSIOMETRIE VOR UND
NACH ANTIHYPERTENSIVER BEHANDLUNG

R. KIESEWETTER

Belastungsuntﬁrsuchungen werden beim Hypertoniker aus zwei Griinden
durchgefihrt:

1. Zur Uberprifung der Qualitdt der antihypertensiven Therapie, d. h. zur
Beurteilung der Héhe des Belastungsblutdrucks vor und nach der Behand-
hung und

2. zur Beurteilung der Leistungs — und damit Arbeitsfahigkeit.

Wihrend die einfache Ergemetrie Gbereinstimmend eine positive Wirkung

der antihypertensiven Therapie auf Belastungsblutdruck, Belastungsherzfre-

quenz und Leisfungsgrenze nachweisen konnte (2, 6, 8) sind die Ergebnisse,
die mit der Spiroergometrie bzw. Spircergooxytensiometrie beim Hypertoniker
gewonnen wurden, spérlicher ungd widersprilchlicher (1, 3, 4, 9, 14, i4]. Aus

metrie unterzogen wurden.
Methodik

In den Versuch kamen bisher steben ménnliche Patienten im Alter von 39 bhis
54 Jahren {Durchschnit: 46 Jahre}] mit einer stabilen essentiellen Hypertonie
vom WHO — Schweregrad [ — 1. Die Belastungsuntersuclmng wurde unter
standardisierten Bedingungen (5, 8) in den Morgenstunden vor und nach 3 —
4 Wochen antihypertensiver Therapie vorgenommen, Zunidchst wurde mit dem
Bodyplethysmograph Siregnost FD 91/40 der Fa, Siemens eine kemplexe Lun-
genfunktionsdiagnosiik durchgeftiiirt und damit Stirungen der Atemfunktion
ausgeschlossen. Die Belastung erfolgte auf einiem drehzahlunabhéingigen Fahr-
radergometer der Fa. Lode im Sitzen bei einer Tretfrequenz von 60/min. Sie
begann mit 50 Watt und wurde nach jewells 6 Minuten um 25 Walt gesteigert
Ms zur physischen arschipfung bzw, zum Auftreten von Abbrochkriterien,
Das EKG wurde auf einem 3-Kanal-Gerdt mit angeschlossenein Monitor des
VEB Mebgerdtewerk Zwinitz registriert bzw. beobachict. Die Blutdruckimes-

sung erfolgte manuell — auskultatorisch, Die Spirometrie wurde mit dem
Sireguost FD 45 dor Fa. Sfemens fortlaviend auigezeichnet, und dig Ouymetrie
erfolgte aus Kapillarblul deg ~Finalgon* — hvperdmisierten Ohrldppohens

Imt BMS 2 der Fa. Radicmeter. ") Die Patiznten wurden nach dem Leerversiich
aui eine Daverthierapie mit 3x1 Tablette dep Kombinationspriaparate wObsi-
lazin® bzw.  ODT* eingestellt [1 Tablette enthilt 59 mg Propranolol und 50 mg-
Dilivdralazin {Onsilazin) hzw. 50 mg Propranolol und 200 mg Diisnpropylamin
TODTY, die Dosierung ist gamit dguipctunt). Die Ergebnisse wurdeu mit dem
t-Test fir gupaarie Beobachiungen auf ilirs Signifikanz statistisch {herpriifi.

Evgzhiisse

Unter Belasivng kam es bej den Hypertonikesn im Leerversuch paralle)l it
steigender Wattzahl zu einem Anstieg hesonders des systolischen Bluidrncks

YR die apparative Unterstiitzung ~ind wir der Ableilung Strablenschutzmedizin des
Staatlichen Antes S Atomsichorheit wnd Strahlenschuty Berlin-Karlshorst zu Dank
verpflichie
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und der Herzirequenz, wobel die Werte wesentlich tiber denen von Normalper-
sonen lagen {13). Fiinf von den sieben Patienten mubten bel 100 Watt die
Untersuchung abbrechen, da Abbruchkriterien bzw. korperliche Erschopfung
auftraten. Nach der Behandlung mit der Kombination Betasympathikelytikum
— Vasodilatans wurden sowohl Rube — als,auch Belastungsblutdruck bzw.
Herzirequenz signifikant gesenkt. Es kam zwar — wie zu erwarten — eben-
falls zu einem Anstieg des Blutdrucks und der Herzfrequenz, jedoch legen
die Werte wesentlich unter den Werten vor Behandlung (Abb. 1u. 2). Von lien
Hypertonikern wurden jetzt miihelos 125 Watt als obere Grenze der L :las-
tung erreichl.

Die fortlaufend registrierten spiromelrischen Groben Sauerstoffverbrauch
(VO.}, Kohlensdureproduktion (VCOs) und Atemminutenvolumen [(AMV) zeig-
ten den bekannten belastungsparallelen Anstieg, wobei sich die Werte vor und
nach Therapie nicht unterschieden. Der fber 1 ansleigende respiratorische
Quotient (RQ} und das ansteigende Atemfquivalent (RE)] bei den hochsten
Belastungsstufen zeigte die physische Ausbelastung der Patienten an. Der Sau-
erstoifpuls (0. — Puls) lag nach der Behandlung deutlich hoher als vorher,
offensichtlich bedingt durch die herabgeseizte Herzfreguenz als Therapieef-
fekt.

Die Blutgase zeigten ebenfalls charakteristische Verdnderungen vor und nach
der Belastung. Sowohl der Sauerstoffpartialdruci (PO.), der Kohlendioxyd-
partialdruck [PCO.], als auch pH und Basenexzess [(BE) fielen slgnitiként
falpha kieiner als 0,05 hzw. 0,01} ab, ohne dah jedoch Unterschiede zwischen
den Gruppen vor und nach Therapie sichthar wurden. [Abb. 3).
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Leistungstihigkeit verbessert, indem nach der Therapie héhere Watt-zahlen
von den Patienten erreicht wurden. Von den spirometrischen Grofien ist le-
diglich das Verhalten des Sauerstoffpulses von moglicher Bedeutung. Der
Anstieg unter der Behandiung ist offensichtlich auf die durch Propranoloi
bedingte Herzfrequenzsenkung zurdckzufiihren. Man kénnte daraus ein ver-
bessertes Schlagvolumen wnd damit eine verbesserte Arbeitsékonomie des Her-
zens ablelten. Die Verdnderungen der anderen Parameter [(VQs, VCO,, Atem-
minutenvolumen, Atemdquivalent] unterscheiden sich nicht von denen von
unnbehandelten Normalpersonen. Der Abfall des pH und des BE bei der Oxy-
metrie war zu erwarten. Das Verhaiten vou PO» und PCO, wird in der Literatur
{3, 5, 9, 10, 14] unterschiedlich beurteiit. Es wurden Anstiege, Abfalle und
keine Verdnderungen nach der Belastung beobachtet. Der von uns gesehene
leichte Abfall der Werte ist vor und nach der antihypertensiven Therapie
gleich.

Abschiiebend kann man sagen, da# in der von uns gewiihiten Versuchsanord-
nug die Spiroergooxytensiometrie bei der Beurteilung des antihypertensiven
Therapleeffekies keine zusiitzlichen Informationen gegeniiber der einfachesn
Ergometrie bringt, bei der lediglich Blutdruck und EKG registriert werden.
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EXERCISE INDUCED MODIFICATIONS OF ARTERIAL BLOOD
PRESSURE IN NORMOTENSIVE, BORDELINE AND HYPER-
TENSIVE SUBJECTS

A. STRANO, 5. NOVQ, G. DAVI, A. PINTO, E. FALDETTA, M. FAZIO,
P. DI VITALE, L. ADAMO

Hypertension is a disorder aflecting the regulation of blood pressure and
under dynamic exercise there is a greater increase in arterial hlood prassure
in hypertensive than in normal subjects (1-2-3).

The normal diastolic blood pressure response to exercise is no change or
a slight decrease (less than 10 mmHg] during submaximal or maximal exer-
cise and a small decrease during the recovery phase [less than 4 mm Hg]
(4, 5, G).

Only limited inforination is available with regard to response of hlood pres-
sure to dynamic exercise in bordeline hypertension.

Some authors found an abnormal response to exercise in adults with bor-
deline hypertension (7 — &).

The present study was undertaken to evaluate the response to dynramic
exercise [n bordeline subjects in comparison to normal and stable hyperten-
sive subjects studies in our laboratory of ergometry and functional evaluation.

Material and methods

We studies 195 subjects (127 males and 68 females) subdivided in three groups
in relation to the diastolic blood pressure values at rest: Ist group formed
by subjects with diasiolic biood pressure less than 89 mm Hg (0 = 41 — 31
males and 10 females}; 2nd group formed by subjects with diastalic blood
pressure ranging from 96 to 95 mm Hg (n = 40 — 27 males and 13 females);
3ra group formed by subjects with diastolic blood pressure over 956 mm Hg
(n = 114 — 69 males and 45 females).

There was 1o significant difference between the average age of the three
Broup of subjects ranging from 30 to 63 years,

The subjects were studied after informed consent was obtained.

All subjects did not received any medication within two weeks prior the
study.

No underiying renal or endocrinal disorders were present in the three groups
of subject studies.

Alimost all subjects were engaged in sedentary occupations and with few
exceptions, undertook no strenuous physical exertion.

The subjects of the 2nd group had at least for thiree consecutive blood pres-
sure measureinents a diastolic blood pressure between 90 and 95 mm Hg.

In the subjects of the 3rd group the duration of hypertension was known
to be present for more than one year.

A simple supine progressive dynamic exercise on bicycle ergeometer was
performed after a two minutes warn. up period at zero load.

Power increments of 20 W were added every three minutes and the siress
test was interrupted at submaximal level or due to muscular exhaustion or for
biood pressure tevels = 250/150 mm Hg.

Heart rate and ECG were monitored continuosly with an oscilioscope and
iHlood pressure was measured st one minute into each stage of the protocol,
at peak of exercise and 1, 2, 3, 4. 5, 10, 15, minutes iu the recavery period.
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V4 — V5— VB precordial leads were used with calibration hefore aech test.

Blood pressure was measured in the left arm by ascultation and diastolic
blood pressure was measured at phase V (disappearance of the sounds].

Statistical evaluation of data was performed by Student' s t test for paired
and unpaired data.

Resulis
A Systolic and diastolic blood pressure (Fig. 1]:

In the Ist group of subjects B P increased from 13353 + 15.48/76.70 + 7.61
mm Hg at rest to 18195 + 35.38/98.16 + 1656 mum Hg during exercise (p <
0.0005) and decreased to 14597 + 2518/86.70 + 11.08 after 5 minutes, to
134.62 & 25.16/80.0 + 1118 mm Hg after 10 minutes and to 129.99 + 23.08/74.96
+ 11.84 mm Hg aftr 15 minutes in the recovery period; in the 2nd group B P
rose from 145.72 1 14.11/90.49 + 290 mm Hg at rest to 20027 + 24.70/113.86
+ 1550 mm Hg during exercise (p - 0.0005) and decreased to 172.36 + 16.16/
93.99 + 11.01 inm Hg after 5 minutes, to 141.87 + 15.96/90,62 + 11.07 mm Hg
after 10 minutes and to 139.37 + 15.45/90.24 +11.12 mm Hg after 15 minutes
into the recovery phase; in the 3rd group B P increased from 169.85 + 20.12/
109,16 4+ 10.10 mm Hg at rest to 218.53 + 50.32/127.05 + 16.61 mm Hg during
exercise (p < 0.0009) and decreased o 173.34 & 22.63/108.63 & 13.08 mm Hg
after 5 minutes, to 170.12 + 22,08/106.79 + 13.62 mm Hg after 10 minutes and

lo 139.81 + 20.98/106.00 £ 14. 03 mm Hg after 15 minuies in the recovery
period.
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The systolic and diastolic blood pressure were significantly higher in hyper-
tensive subjects in comparison with the norimotensive and bordetine subjects. But
the bordeline subjects showed B P values significantly greater than control sub-
jects (for S B P p < 00005 at rest, p < 0.01 during exercise, p < 0.0605 after
5 and 1D minutes, and p = 0.025 after 15 minutes in the recovery period; for
the DBP p - 0,0005 at rest and durlng exercise, p < 0.0025 5 minutes after and

p = 0.0005 after 10 and 15 minutes in the recovery phase].

B. Mean arterial blood pressure [Fig. 2):

In the Ist group of subjects MABP increased from 9562 + 8.08 mm Hg at
rest 1o 126.03 + 20.39 mm Hg at peak of exercise (p = 0.0005) and decreased
to 10656 L 14.7 mm Hg after 5 minutes (p < G.OGD5Y, to 8554 + 18.37 mm Hg
after 10 minutes and to 95.96 + 13.53 mm Hg after 15 minutes in the recovery
period,

In the 2nd group of subjects M A B P increased from 105,80 + 517 mm Hg at
rest to 14266 + 16.12 mm Hg during exercise (p < U.0005) and returned to
113.74 £ 1063 mm Hg after 5 minutes (p=001, to 10732 + 11,26 mm Hg
after 10 minutes and to 106.61 + 11.09 after 15 minutes in recovery period.

In the 3rd group of palients MABP icreased from 128.76 + 13.25 mm Hg
at rest to 15869 + 17.44 mm Hg during exercise Ip - 00005} and decreased
to 12948 + 1687 mm Hg after 5 minutes, to 125.14 % 157 mm Hg after 10
Iminutes and o 123.43 + 1547 after 15 minutes in the recovery phase.

M A B P was significantly higher in hypertensive Subjects in comparison with
ormotensive subjects [p < 0,0005]) at rest, during exerecise and in the TecOvery

mmHg MB.P
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period and in comparison with bordeline subjects [p < 0.0003) during exercise
and in the recovery phase.

In the bordeline subjects M A BP was also significantly greater in compd-
rison with the normotensive subjects [p ~ 0.0005 at rest, during exercise, b and
15 minutes after exercise in the recovery period, p < 0.01 10 minutes after in
tlie recovery phase].

C. Heart rate |[Fig. 3}:

Heart rate increade [rom 67.71 &+ 2063 b/min. at rest to 12224 =+ 27.55
b min. durtng exercise in the Isi group of subjects (p < 0.0005). In the recovery
period H R returned slowly to control values (89.63 + 16.83 bAmin. after 3 mi-
nutes — p < 0.0005 —, 80.09 + 1564 b/min. after 16 minputes — p < 0.0065 —.
74286 + 1580 after 15 minutes — p =~ 0.01 —}.

In the Znd group of subjects H R increased from 68.64 + 16.31 bimin, at rest,
to 115.03 4 23.89 at peak of exercise (p < 0.0005); in the recovery period the
H R tended to return to control values (82.90 + 1956 b/min. after 5 minutes
— p < 00005 —-, 7642 + 11.28 b/min. after 10 minutes — p = 0.01 —, and 74.57
+ 1161 b'min after 15 minutes — p < 0.053 —].

tn the 3vd group of subjects H R rose 72.21 % 14.08 b/min, at rest to 125.25
+ 22.32 b/min. at peak of exercise (p = (L0OCD5) and decressed to 91.22 + 9.4l
after 5 minutes, to £4.3% + 19.6 after 10 minutes and to 79.22 = 1841 h.min.
aftr 15 minutes intg the recovery phase.

No significant difference concerning H R were abserved between the tiree
groups of subjects hoth at rest and during exercise.

B/min. H.R. . )
180 ne 41 E ] Normotensives | DB.RE8BY romHg .
| n2 43 Borderlines  { DBF $0-95mmibg.
« 214 EFM Hypertensives | CER33% mmHc.
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J : T
!
100+ T -
501
0

16 ‘after 19 after
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Only in the recovery period the bordeline subjects showed H R values sig-
nificantly lower in comparison with lormotensive subjects [p < 0.0025) and
with hypertensive subjects [p = U.0005) 5 minutes after and in comparison with
hypertensive subjects (p - 0.G25) 10 minutes after in the Tecovery period.

D. Double Praduct {Systolic blood pressure ¥ heart rate) =2 (Fig. 4):

The D P increased from 9265 + 1256 at rest to 223.79 + 7157 during exer-
cise (p < 0.0003) in the Ist group of patients,

In the reccvery period the D p decreased to 131.24 * 24.43 after 5 minutes
[p = 0.0005}, to 107.05 + 2466 after 10 minutes [p < .0005), to 104.28 + 26,0
after 15 minutes in the rcovery period.

In the 2nd group of subjects the D P increased from 10245 + 2548 at rest
to 232,29 + 5453 during exercise (P = 0.0005) and decreased in the recovery
period to 12542 -+ 22.50 after 5 minutes (p « 0.0003), to 103.68 + 22.28 atter
10 minuwtes and to 10332 + 21.75 after 15 iniiutes in the recovery period.

In the 3rd group of patients the D p Increased from 12924 * 71.71 at rest
fo 26502 + 9162 {p < 0.0005] during exercise and decreased in the recovery
period to 15535 + 4424 after 5 minutes (p+<0.01), to 139,11 + 43.33 after 10
minutes and to 12943 + 41. 62 after 15 minutes,

HR.x SBP

n? 41

3 Normotensives ( D.B P £89mmHg)
n? 40 L " Bordertines (D.gp 90-95rmmHg )

0?1714 [IID Hypertensives (D.BP,=g5 mmHg)

« p<0D1
' pCDOOS
++» p<=00005

30000

20000

10000

5000

Rest Exercise Safter 10'after 15'after
Fig. 4.
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The hypertensive subjects showed a D P significantly higher in comparison
with normotensive subjects at rest [p < 0.0005), during exercise (p < 0.005)
and in the recovery period (p < 0.0005) and in comparison with bordeline sull-
jects at peak of exercise [p =< 0,01) and in the recovery period (p < 0.0005 after
5 and 10 miputes and p < 0.005 15 minutes after).

In contrast, did the D P from bordeline subjects not differ significantly from
that of normotensive subjects.

Discussion

Artlerial hypertension is one of the main risk factors for cardiovascuilar and
cerebrovascular discase (9 — 10) and since 1967 the Veterans Administration
Cooperative Study Group on Antihypertensive Agents demonstrated that the
detection and treatment of bypertension can reduce significantly the morbi-
dity and mortality from cardiovascular and cerebrovascular diseases (11 — 12].

For this reason, today, there is a tendency to identify in the apparently he-
althy population samples of stable hypertensive and bordeline subjects which
often have tensive values Ligher than normal.

In the epidemiological studies B P usually is taken at rest only; but the
tensive values at rest are not always indicative of arterial blood pressure
measured during active work, stress and emotions.

Dynamic exercise enables to obtain rapidly a functional evaluation of the
cardiovascular system, and particularly to obtain precise information on the
variations of the heart rate and of the arterial blood pressure both in normal
subjects and in stable or potential hypertensives [13).

In our study, comparing the tensive responses to dynamic progresstve exer-
cise of subjects with bordeline pressure with those of stable hypertensives
and of apparently healthy controls, we have observed that subjects with bor-
deline blood pressure values at rest have exercise induced systole-diastolic
blood pressure changes like hyperlensive subjecis and significantly higher
in comparison which cantrel subjects.

Therefore, subjects with hordeline lLiypertension must be followed-up perio-
dically because they can easily develop a stable hypertension.

Summary

We have studied 195 subjects subdivided in 3 groups in relation (o the
diastolic blood pressure values at rest; 1st group: D B P < 89 mimn Hg [n = 41);
2ud group: DB P ranged 90 to 95 mm Hg (n = 40); 3 rd group: D EP = 53 mm
Hg [n = 114},

In the 1st group of patients B P increased from 133.53 t 15.48/76.70 L 7.61
min Hg at rest to 181.95 + 35.58/98.16 L 165G mm Hg during exercise [p <
0,00051; in the 2nnd group from 14572 4 14.11/90.49 + 1.90 mmHg at rest to
200.27 + 24.70/113.86 £+ 15.10 mmHg during exercise {p < 0.0005); in the 3rd
the B P rose from 169.85 4+ 20,12/109.16 + 10.10 mmHg at rest to 218.53 &
50.32/127.05 + 16.61 mmHg during exercise {p = 0.0003). The SBP and DBP
were significantly higher in the 2nd group of subjects in comparison with the
ist one [p < 0,01 for the SBP and p = 0.0003 for the DBP during exercise;
P <0025 for SBP and p < 0.0005 for DB P after 15 minutes of recovery).

Our data show thal the subjects with bordeline diastelic bicod pressure at
vest have systole-diastolic hlood pressure changes induced Dby exercise like
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hypertensive batients; therefore these patients with bordeline hypertension
must be follow-up periadically because they eastly can develop stable hyper-
tension,
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Telesna aktivita a dlhodobd prognéza
u pacientov s korondrnou chorobou

Physical activity and long-term prognosis
in patients with coronary heart disease



LONG-TERM REHABILITATION AFTER ACUTE MYOCARDIAL
INFARCTION - IS EARLY PREDICTION OF SUCCESS POSSIB-
LE?

G. BLAZEK, G. GAUL, M. ROESLER

The bheneficial effects of exercise training in patients after myocardial in-

farctien have aiready been documented by numerous studies (1, 3,5 — 7 13).
Even patientis with severe angina pectoris and impaired left ventricular func-
tion could improve functional capacity (9, 12).
The present study was designed to evaluate, if prediction of rehabilitation suc-
cess is possible early after acute myocardial infarction (AMI} based on the
results of standardized volume loading (SVL] and low level bicycle exercise
testing {LLET).

Methods

Patients:

Of 42 patients after AMI 35 batients [31 men, 4 women) ranging in age
from 33 to 65 years [mean 51) finally could be evaluated. AMI was documenn-
ted by compatible history, characteristic elevation of cardiac serum enzyme
levels and typical! ECG evolution. Only patients free of congestive heart failu-
re, unstable angina or other limiting medical conditions were selected. 7 drops
-outs occured because of myocardial reinfarction {1 patient), coronaty arte-
rial bypass grafting following newly developing severe angina pectoris [AP]
(5 patients), bronchial carcinoma {1 patients). Site of AMI wus in 22 cases
inferior, in 13 cases anterior.

Biagnostics:

Standardized volume loading {SVL}. The reaction patterns of pulmonary artery
pressures (PAP) to volume loading by lifting the patient’ s legs allow conc-
lusions about left ventricular function [4}.

PAP measurements were performed in supine position before hicycle exercise
testing. (Figure 1.

Bioyile exercise testing. Graded hicycle exercise testing was perforined af-
ter SVL in stages of 25 Watt of 2 minutes duration. The first exercise test in
the (hird week after AMI was determined at 50 Watt [LLET]}. 12 lead ECGs,
heart rvate (HE}, systolic (98D) and diasiolic blood pressure (DBP), pulmona-
ty ertery diastolic pressuve [PADP) were recorded at rest and at each exer-
tise stage. The deouble proeduct [DP HR x 3BP x 104 the ratlo Watt/HR, and
the differences of HR, SBP, DBP, PADP per exercise stage {4/es] were calou-
lited, techentic 8T -~ segment depression was medsured in mV, Maximal symp-
tony Thnited exercise testing was repeated several times duving the rehabilita-
tien proyran: The maximal funclicial capaciity was expressed in Watt and
i peecents accarding to Arstila’s nomogram.

Pebagirilitation progrem:

Afler the Initlal studies each patient entersd a supervised exerciss program
Y1 Ezeh padent was given aa individnal exercise prescription based on
feai state, resaits of VL and LLET. Gymuastics, wallzing, jogging and bi-
proomeler (rgining were {he iein modes of exercise used. Quring the
Pwaeks daily tralning sessions were performad ai a special cardiac re-
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Fig. 1. Shows the respouse of systolic pulmonary asrlery pressure {PASP),
diastolic pulmoniry artery pressure [PADF], mean pulmonary artery pressure
{PAMD) o standardized volume ividing in normal people depending on age.

habilitation center. In the following 6 months the patients continued an out-
patients trainiing program 2 -- 3 times weekiv for G0 — 90 minuies under our
SUPLEVISION.

Resulis

standardized volume loading and low leve! £xercise {est:
Based on the rosults of SVL and LLET in the third week after AMI 3 reaction
patierns could ne ideniified.
Group 1 {15 patients) showed normal reaction to SVL and LLET.
Growp (10 patients] had rosnal or bordeline SVL but ischamic response to
LLET, .
Group 3 (10 patienis) showed pathological teaciions to SVL and LLET.
Significant differcnces bBetween the three groups could be recognizad in PADP,
SBP, and DP. HR, DBP and the ratio W/HR showed no signilicant differences.
(Table I and tahie 2).
According to selection eriteria np Gatienl of gronp 1 had i{schemic TRSPONSE
toe LLET. In group 2 average ST-sepmant depression of 022 mV was found,
3 oof 10 patients wed anglaa. Patients of group 3 showed an average 5T-seg-
ment depression of 9,072 mv, 3 of patiznis had ungiua (Tabis 3).
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Tal:le 1. Pelmonary arterv pressure response to SVL and
weel after ami,

(€ADE: pulmonary artery diastolic pressure in torr, 7. PADPE difference of
PADP per exercise stage)

[let in the third

PADP/SVI. PACP / LLET B

POS. L P0S. 2 POS. 3 50 WATT A raop

GROUP 1§ 7,87 10,07 12,47 16,80 3,31
H-15 L35 x84 2,36 + 4,49 + 2,12
GROUP 2 9,00 13,10 ' 15,60 22,50 4,70
N-10 * 2,16 +2,13 42,43 + 4,45 + 2,54
GROUR 3 14,40 17,40 20,00 24,BQ 3,70
H=-1¢ 2,76+ 1,78+ 1,05 * 4,64 X 1,79
P o,00 G,00L 0,001 0,08 H.S.

Table 2. Circulation data of llet in the third week after ami [HR: heart-rate, SBP:
systolic blood pressure, DBP: diastolic blood pressure, DP,S0 W: double product at 50 W
stuge, V//HR: ratio Watt/heart rate, 4: Differences of the data per exercise stage}.

SEa T Mer XTI EECRESRT W MAn, AGBE LBeoupst o Maa, Aone e oA A wax

T

2%,07  14i, ! Lipsn 14L,00 0 121,07 14,39 BO,0% 83,70 LSl 3:B,19 1.4, 1,18

N R AL L P = T L Y R A TRVR R § DL A *TELER w20
' ki i@ il i (O R 19,78 Lodw  d3e 7 ] L1t
oA, R kA n [ Y 1,26 R L L L DV E 0,19
[ P ZE ] n.E3

reE R - P BRSO

Tl e ' [ 1 T, [ f e %o,

Taide 3. Exercise induced abnormalities occuring in et

I b
_J Average ST-depression (MV) | Exertional AP (% of cases] Jl
[ ettt e e sttt ]
i l
| Group 1 o] i 0o
| Group 2 0,22 50 % F
{ Group 3 0,072 36 % i
1

Differences between the groups could be noticed concerning the distribution
of infarction sites. In group 1 patients with inferior site dominated {inferior
AMI: 12 patients, anterior AMI: 3), whereas In group 3 more anterior sites
wuld be noticed (inferior AMI: 4 patients, anterlor AMI: 8 patients]. [Tab. &. 4].
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Table 4. Site of ami distribution among
the selecied groups

| l. !
! ‘ Posterior Anterior
f , i
i Group 1 : 12 ! 3
! !

Group 2 ' 6 : 4

. 1

_ Group 3 : 4 ; (] !

Tulde 5. Functional capaclty after terminalion of exercise training. Results
of moximal symptom-limited bicyele exercise test.

FUNCTTOMAL CARPAZITY AVERAGE ST-DEPRESS{OH EXZRTIINAL AP

[FEITE] L7, 33 W 93,47 % D07 My 12,3 %
+33,39 +11,53 + 0,018

GRoup 2 162,50 92,10 0,345 C,0
+29, 458 15,00 4+ 0,084

GROUP 3 87,50 64,50 c,1L 50,3
+29,50 +18,33 * 0,16

P 2,61 P 0,01

Effects of exercise training:

Patients of group 1 reached high functional capacity {167 Watt, 93 %). An-
gina occured in 13 %, average ST-segment depression of 0,07 mV was insigni-
ficant. Group 2 patients regained good functional capacity as weil [162 Watt,
92 %71, but angine was the limiting factor in 70 %, ischemic ST-depression
of 035 mV average was recorded. Patients of group 3 remained limited in
working capacity at a rather low level (97 Watt, 64 %), 50 % of the patients
reported angina, the mean ischemic $T-depression was 0,11 iV [Table 57}
After terminatien of the rehabilitation program no significant changes in PADP
response to SVL occured. During maximal symptom limited bicycle stress
tesling less pronounced increase of PADP, HR and DBP could be found in
comparison to LLET [Table 8,7], Significant differences of DP and Wati/HR
ratio suggestive of more economic circulation adaption io exercise in group
1 and 2 in cowparison to group 3 were documented.,

Discussion

Invasive foilow-up studies about left ventricular function shiowed that spon-
taneous improvement after AMI may occur only during the first weeks due
to compensating mechanism, changes of myocardial compliance or recana-
lisation of occluled coronary arteries (8, 11). Improvement of working capa-
city in the chronic pest infarction stage seems to be related (o peripherial
mechanisms, becavse in recent studies no changes in myocardial perfusion
or pump function could be seen after physical training, (9, 16, 16).
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Table 6. Pulmonary artery pressure response (o SVL and maximal symptom
limited bicycle exercise test. {PADP: pulmonary artery diastolic pressure in

torr, 2 PADP: Difference of PADP per exercise stage].
PADP /5VL PADP.

P05, 1 POS. 2 PGS, 3 MA&E WATT FANTATS

GRGUP 1 3,40 12,20 14,40 32,20 3,21
12,32 = 2,70 42,19 +8,5 + 1,40

GROUP 2 9,50 12,80 16,50 32,50 2,57
2,69 + 2,32 + 3,63 11,19 + 1,36

FOUP 2 13,350 18,67 19,60 32,60 2,35

+ 4,22 + 5,08 103,36 + 7,08 + 1,42

r 5,00 0,01 2,01 R .5,

Table 7. Circuletion data of maximal symptom lmited bicycie exercise test. [HR:
heart-ratle, SBP: systolic blood pressure, DBP: diastolic blood pressure, J.: differences
of the data per exercise stige].

HRREST W MAX. A HR SBR/REST W MAX. M\ SEP DBP/REST W MAX. ADBF DP MAX. AP w ;mx

- /HR

GROUP 53,07 141,10 11,05 141,00 231,67 14,39 80,04 89,70 1,4l 328,i% 51,40 1,16
boaimat +18,67  s1,e0 121,89 s26,43 4,07 + 8,02 11,02 23,43 166,67 w11,68 0,20

GELE T, B0 jaT.e0 11,02 149,00 270,00 10,76 90,60 99,00 1,41 334,70 52,23 1,11
Toie,ss 41323 .2,32 s19,97  +3L,TL 23,26 +12,16  +19,87 42,29 +65,64 s 9,0% +0,1%

HOUP O BZLED 135,50 12,90 (45,50 198,90 11,50 89,50 102,50 2,94 70,60 44,03 0,83
S15.L1 15,86 +2,70 0 +20,88 134,28 »s, 54 +11,37 118,81 51,55 +72,23  +18,51 0,25

e n,as wLs, Hos, CEY 0,005 NS M.S. NS, NS, Mg, 0,056 0,01

The clinical importance of early identification of post infarction patients
at high risk is evident. Several studies tried to find prognostic indices based
on stress testing soon after AMI1 [2, 14, 15). Our study was designed to eva-
luate if early prediction of rehabilitation success was possible based on the
results of combined SVL and LLET soon after AMI. SVL was chiosen as addi-
tional method because a previous study proved good correlation bhetween PAP
response and left ventricniar angiography (4).

According to the resuits of our study we conclude:

1. Patients with normal response to SVL and LLET [Group 1) usually regain
normal functional capacity (167 Watt, 93 % ). ischemic limitation occurs only
in a smali percentage (13 %].

2. Patients with normal or bordeline reaction to SVL and ischemic response
to LLET (Group 2] show good reconditioning course {162 Watt, 92 %} but
ischemic timitation is found in 70 % of the cases.

3. Patients with pathological response to SVL and LLET and already eleva-
ted PAP under basic conditions suggesting left ventricular impairment re-

main limited in functional capacity (97 Watt, 64 %). Ischemic response is seen
in 50 % of the patients.
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4. Regarding the site of myocardial infarction patienis after inferior AMI are
more likely to regain high functional capacity than patienis after anterior
AMI,

5. 8VL and LLET are safe and practicable routine methods providing usefud
information already in the third week after AMI regarding the course of re-
conditioning programs. Postinfarction patients at high risk {Group 2 and 3)
can be identified. In these patients carefully supervised exercise training is
required in order 1o select patients for coronary arterial bypass graiting in
case of failing medical therapy.

6. In ali patlents undergoing exercise training functional capacity increases.
Even patients with ischemic and/or myocardial liinitation show objective ,trai-
ning effect” and report improvement of exertional symptoms.
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DIAGNOSTICKY VYZNAM ZMEN KMITU R PRI PRACOVNIM
TESTU

M. JANOTA, |. FABIAN, ]. ROHAC, A BELAN

Hodnoceni elektrokardiogramuo pii pracovnimn tesfu se dosud opiralo prevaZ-
né o posuzovani dseku ST. Je pfi tom zachycovana &dst vysiedkl nepravych
negativnich a nepravych positivinich (4, 5). V poslednich letech vznikl zéjem
vyuzit v dlagnostice ischemické choroby srdeénich zmén amplitudy knmitu R
i3]. Nazory na mozZnosti vyuZiti kimitu R v diagnostickéin pracoviim testu (PT)
nejsou jednotné (1, 2, 3, 4, 7, 8). Rozhodli jsme se proto provést vlastni kore-
lacini studii mezi PT a angicgralii koronédrnich tepen a levé komory srdefni.

Zamepili jsme se na nasledujici problematiku. Chitéli jsme srovnat hodnoce-
ni PT podie depresi ST a zmén kmitu R a poscudit, zda soufasné hodnoceni
obou parametrd zlepsi diagnostické moZnosti u nemocnych s ischemickou cho-
roliou spdecni. Polefili jsme si otdzku, 2da zmény kmitu R umoZni poznat tiZi
postiZeni korondrnich tepen. Chiéli jsme znit, zda zmény kmitu R indikuijl
postizeni funkce levé kowmory.

Soubor a metodika

Pracovni test (PT), korondrni arteriografii i levostrannou ventrikulografii
jsme vySetrili u 200 osch s pravdépodobnou nebo prokdzanou ischemickou
chorobou srdecni. MuZi byle 183, Zen 17 priundrnélio stafi 48,4 let. Vsichni
nemocni trpéli anginou pectoris, infarkt myokardu prodélala polovina ne-
mocuych.

Soubor jsme podle koronarografie dé&lili na nemocné s normainim a ne-
vyznamnym nalezem na koronadrnich tepndch a na nemocné s vyznamnym
postizenim korondrnich tepen. Podie ventrikulografie jsme odliSovali normaéini
a abnormalni nalez na levé komofe srdecni. Pfi hodnoceni souboru jsme se
zam&fili na korelace mezi pracovoim testem posuzovanym podle zmén ampli-
tud kmitu R i podle depresi ST s koronarni arteriografii, popfipads s levo-
strannou ventrikulografii.

Submaximdlni pracovni test byl proveden stupiiovancu pracovnl zatd* na
bicyklovém ergometru Elema 82 postupem doporuéenym skupinou odhorniki
WHO, dfive u nés popsanym [4].

Zmény amplitad kmitlt RVS jsme méFili od isoelektrické linie po vrcho! kmitu
v deseti cyklech podle Bonorise a spol. (3). Srovnévali jsme hodnoty v seds
v klidu a na vrcholu pracovni zdtéZze. Zmen$eni amplitud Kmitu RV5 o 1 mm
byio povaZovano za normaini typ odpovddi. Zvétieni amplitud kmitu R i stav
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beze zmén byl hodnocen jako odpovéd abnormalni, Za projev ischemie jsme
povaZovali 1 mm horizontdlni i descendentni depresi ST trvajici nejmén& 0,04 s,
Index R'ST deprese jsme hodnotili jako soufet zmén kmitu R a abseolutni hod-
noty ST deprese podle Bonorise a spol. (3). Za abnorméini keronarograficky
nalez jsme povaZovali stenosy plevy3ujici 50 % lumina koronarni tepny nej-
méné na jedné hiavni vEncité tepné.

Vysledky

Zhodnoceni vztalhid mezi pracovnim testem a nalezem na koronarnich tep-
ndch prinast tab. 1 a obr. 1, Prokazali jsme vyzpamny vztah mezi pracovnim
lestem hodnocenym pedle deprese ST a koronarografif (p < 0,001} i mezi in-
dexem R/ST deprese a koronarografii (p < (,025). Nenasli jsme korelaci merzi
samotnou zménou Kmitu R a koronarografii, NejniZ$! sensitivitu ma test hod-
noceny podle kmitu R, ale i jeho specificita je vfznamnd sni%ena proti nélezu
ST deprese. Index zmény Kmitu R a ST deprese sice zvySuje sensivitu, ale za
cenu daldiho pokiesu specificity vySetieni.

%

100 -
ARYs STD
CJsheda
50 - ﬂeStha
%
///
n p < 0,001
Obr. 1. Vztah mezi pracoviim testem a kKoronarografii. Bile —
shoda sbnormélnfch & normélnich ndlezd, Srafovand — ne-
shoda. Pracovn! lest posuzovdn podle ARVS — zmén kmitd

RV5 a podle STD — deprese ST.

Tabuika 1. Korelace mezi pracovnim testem a Xoronarografii, Pracovn! test
hodnocen podle deprese ST, zm&n RVS a indexu zmén R + ST deprese,

) Shoda 1" Neshoduw N
Koronurogtalic | neg. pos. | neg, pos, |VPROIOSE SR SHeRe
3T deprese 37 103 41 19 p < 0,001 72 66
4 RVS 25 93 51 31 m 65 45 i
Index A RVS

+ ST deprese 21 115 29 35 p < 0,025 80 38
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Pl abnormdlnim koronarografickém nélezu se osvédéuje soutasné hodnoce-
af zmé&n kmitu R a deprese ST. Hodnoceni kmitu R o 20 % zvySuje poznani
abnormélnich korondrnich ndlezit a jen 9 % vy3etieni v této skuping zistéva
faleSné negativnich. Ve skupiné osob s normadlni koronarografii se jevi si-
tuace daleko nepfiznivéji. V této skupiné vede deprese ST k faleSnd positiv-
nim zéavérim ve 21 %, deprese ST v Kombinaci se zin&nou kmitdi R ve 13 4
a samotné zvétieni kmitu R zvy3uje falein& positivni vysledky o daldich 34 %.
Ve skupin& s normdini koronarografii ziistdva pravych negativnich vysledki
pil hodnocent pracovniho elektrokardiogramu jen 32 % fobr. 2).

normalni KG abnormilni KG

2%

S st n-147

Pt

B k148D
Obr. 2. Vziah mezi pracovim teslem o Koronarografii pfi posuzo-
van{ pracovniho testu podle S1D — deprese ST [Srafované zleva
shora), R — zvyseni kmitd R [Srofovang zleva zdola} & obou né-
lezdl — STD & R — [milZované), Zadné zmény — Dbile: ve skupiné

nemoenych s narmaln a abuorméalni koronarogeafii.

Pri normélni i pfi abnormdlni cdpovédi kmitu R jsme zjislevali rovnom¥rné
rozlozeni postizeni jedné, dvou &i t¥i kerondrnich tepen. Ze 144 nemocnych
s abunormalni koronarografii bylo normaini zmen$eni kmitu R u 51 osob a
abnormilni ndlez zmén kmitu R byl u 93 osob. P¥i normdlni i abnormalni od-
povédi kmitu R jsme zjiSlovali rovoomérné rozloZeni pestiZeni jedné dvou &i
t¥i korondrnich tepen. Pii normalnin snizeni kmitu R byla nemoc jedné Ko-
ronarni tepny ve 32 %, dvou korondrnich tepen ve 35 % a t¥ koronarnich
wepen ve 33 %. PFi abnormalnimn zv&tseni kmite R nebo beze zmén kmitu R
byle téZ zastoupeni pifi riizném postiZeni korondrnich tepen rovnomdrné: 32 %,
37 % a 31 %. Neprokdzali jsme Zadny vztah zmén kmitu R k obsahu postiZeni
koronarnich tepen.

Zjistili jsme dobrou korelaci mezi pracovnim testem hodnocenym podle
kmitu R a ejekéni frakei levé komory. Neprokazali jsme viak Zadny vztah
mezt kmitem R a poruchou mistni staZlivosti levé komory posuzovanour ventri-
kulograficky. Sensitivita mistni poruchy byla 65 % a celkové poruchy funkce
leve komory podle ejekini frakce hyla 72 %, specificity obou hodnoceni byly
nizke (42 a 45 % (Tab. 2).
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Tiabulka 2. Korelace mezi pracovnim testem (A RV5) a poruchou funkce levé
komory — mistni | celkovou podle ejekénf frakce.

Shoda Neshoda
Pricovni test- ) Sensitivi- [Specifici-

ventrikulogratie | jeg. pos. | weg. pos. yanAmuost {7ty ta %

AR — mistni !

porucha .
funkee le- 49 57 67 27 . 65 42

vé komory

AR — celkova
b porncha
funkce le-
vé komory
— ejekéni
frikee

57 41 67 16 o< 0025 72 46

Souhra

1. Samotné hodnoceni kmitu R nepovaZujeme za vhodné pro praktické vyu-
Ziti v diagnostice ischemické choroby srdeéni. Hodnoceni kmituy R spolu 5 de-
presi ST pit pracovnim testu miliZe hodnoceni testu zlep$ovat jen v n&kterych
ptipadech. Osvédtuje se u nemocnych s abnormalni Korenarografii. Ukazuje
se, Ze u 0sdb s nermalnim ndlezem na korenarnich tepndch hodnoceni kmitf
R rozsifuje potet faleSné positivnich vysledkG pracovnich testi,

2. Hodnoceni kmitii R p¥i pracovnim testu neni vhoedné k prikazu postiZeni
korondrnich tepen a neni anl korelace k poftu postizenych tepen.

3. Proti diivéj$im pfedpokladiim, Ze zm&ny kimitu R pfi pracovnim testu jsou
dany zménami volumu srdce, se nyni zdiiraziiuje Gloha zmén funkce levé ko-
mory. Tomu nasvéd&uje i nad nalez korelace mezi zménou kmitu R pFi pra-
covnim testu & celkovou poruchou funkce levé komory hodnocenou padle
ejekdni frakce,

4. Hodnoceni kmitu R pH pracovnimi testu nedoporutujeme pro praktické
pouziti v diagnostice ischemické choroby srdecni. Domnivame se, e pro pozna-
uf ischemie myokardu zistavaji platnd dosavadol elektrokardiograficka kri-
téria.
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ZMENY VYSKY KMITU R PO ERGOMETRICKE ZATEZI U
ZDRAVYCH A U ISCHEMIKU

1. DVORAK, H. KUBE5S0OVA, }. ZEMANKOVA, M. BLAHA, P. BRA-
VENY, H. NEMCOVA

Vyska kmitu R se pii ergometrické zatdzi mani, podle vieho v souvislosti
se zménami funkce levé komory. Predpoklada se, ze tyto zmény v¢iky R jsou
zplsobeny klesajicim ¢i rostoucim objemem levé komory a v désledku toho
zvgSenim ¢i sniZenim radiélng orientovangych elektrickych potencidld pod
explerativni elektrodou {tzv. Brodyho efekt). U zdravg¢ch osab se pracovni
zaté2i zvydeny tonus sympatiku projevi vedle tachykardie zmensenim objemu
ievé komory, jak na konci diastoly, tak na konci systoly a kmit R se zmensu-
je. Napraott tomu u selhédvajici levé komory nebo u ischemické choroby srdeént
(ICHS} pf1 poruse motility ¢i sniZené poddajnosti srde&nl stény se objem levé
komory naopak zvét3uje a kmit R roste.

Rozhodli jsine se ovéfit, zda vySetieni z&t8zovych zm¥n amplitudy R posky-
tuje informace uzitecné pri funkéni diagnoéze ICHS, jmenovitd pozaiéZové
namahové insuficience, eventudind podporuije rozlieni nespecifickych [tzv.
pseudoischemickych) depresi usekii ST po z418%i, kieré fasto vidime hlavné
u Zen,

Rada praci srovnavajici invazni vySetien! s vysledky funk&nich testii proka-
zuje u ischemikii s lehk¢mi pozatéZovymi 1 mm depresemi S-T a dobrym ergo-
metrickym vykonem vétginou postiZeni jen jedné korondrni arterie, s pomdrnd
dobrou nebo dokonce zcela normnalni funkci levé komory. U vyrazn&jsich po-
zateZovych depresi S-T s nizkou pracovni toleranci jde vitSinou o postifeny
dvou a¥ t¥i korondrnich tepen ¢asto spojené s poruchou srde¢ni pumpy,

Z tohoto pohledu jsme rozd&lili n&% soubor 38 muzd s klinicky prokazanou
ICHS na dv& podskupiny:

1. skupinu Py s leh&i formou ICHS, tj. nemocné, ktefi méli deprese tiseku ST
do 1 mm a pracovni toleranci nad 30 kilojoultt (prim&r 7 kJ);

2. pacienty s tB28i formou ICHS (Pg) s pozatdZovymi depresemi S-T vétiimi
neZ 1 mm a s pracovni toleranci do 30 kJ {primér 21 kJ}. Pro srovnani jsme
zpracovall material u dvaceti zdravfch muZd prim&rného vdku 49 rokd (Cm]).
Soubor 64 Zen (primérny viék 46 rokd) obsahoval 26 zdravfch osob [Cw),
15 pacientek s ICHS s poz&t&Zovymi depresemi{ S-T nad 1 mm a nizkoun pra-
covni toleranci (v pramé&ru 13 kJ) {Pw) & 23 ¥en bez prokazatelné ICHS s vy-
raznymi neurovegetativnimi obtiZemi, které reagovaly na z4t8¥ pseudoische-
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mickymi depresemi 5-T (N]). ZatéZové zmeény Kmilu R byly u této skupiny
jestd vyhodnoceny po aplikaci Inderalu [intravenézn& 0,06 mg/kg) (Ni).

U zdravfch muZii (Cm] a Zen([Cw} jsme konstatovali sniZeni kmitu R po ma-
ximaln® dosaZené ergometrické zatd%i v 85 U, resp. v 92,5 %, zatimco u muZi
s t8Z50im stupném ICHS (Py] a Zen (P«) dodio proti kontroldm v 81 Y%, resp.
v 80 % ke zvySeni {p = 0,01 — 0,05).

U ischemikd s lehé¢im stupném ICHS (P, jsme zaznamenall podobny trend
jako u kontrol, tj, sniZeni kmitu R u 80 % jedincéi této skupiny — také proti
P. statisticky vyznamné [p < 0,05).

U Zen s neurocirkulatnimi obtiZemi a s pseudoischemickymi depresemi {N)
se kmit R sniZuje jen u 57 % vySetfenych. Po aplikaci Inderalu (Ni) se vySka
R sni%ila v dalsich 30 % osob soufasnd s vymizenim nebo podstatnou dpravou
depresi iseku ST smérem k normé {obr, 1.

Absolutni zmény vyS8ky R se u vsech skupin pohybovali od 0 do 10 mm.
V relativnich hodnotdch se vyika kmltu R po maximdiné dosaZené zatdzi u
kontrolnich skupin muZd a Zen sniZila v praméru o 19 %, resp. o 14 %, kdezio
u muZd {¥f) a 2en [Pu) s tE251 formou ICHS se kmit R naopak statisticKy vy-
znamné zvysil promérné o 9 %, resp. o 6 % (p < 0,001 — ,01). U muzi s leh-
&1 formou ICHS (P;) se kmit R podobn& jako u kontrol sniZil v primeéru o
13,5 % (proti patologické skuping P, také statisticky vyznamng, p < 0.001].
U vybrané skupiny Zen s neurovegetativhimi obtiZemi a pseudoischemickymi
depresemi S-T [N|] jsme pozorovali sniZeni kimitu R jen o 7 % {proti ische-
mickdln jesté stat. vyznamné, p < 0,05}. Po intravenoznim podani Inderalu |[Ni)
se u nich kmit R sniZil stejnd jako u zdravych Zen, ti. o 14 % [obr. 2).

Napadny a statisticky vysoce vyznamny rozdil v pozétdZzovych zmdnach kmi-
tu R u obou skupin muZi ukazuje, Ze u lehfich forem koronérni insuficience,
kde piedpokladame dobrou funkci levé komory, je reakce v podstaté zcela
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normalni. Teprve u nemocnych s nizkou pracovnou toleranci a vyraznymi de-
prasem! S-T se kmit R po zatéZi zvétiuje a miiZe potvrdit abnormdalni objemovou
reakci levé komory pii namdhavé insuficienci.

U zen stfedniho véku s neurovegetativnimi obtiZemi se vyskytuji po ergome-
trické zatéZ%i aZ v 50 % pseudoischemické deprese dseku ST, které viak se
nékdy obtizné diferencuji od ischemickych., Tim se prakticky specificita zd-
tézoveho testu sniZuje. Vylouleni fale$né& pozitivinich vysledka zatéZové zkous-
Ky u Zen proto vyZaduje soutasné hodnoceni daldich parametri, Vyska Kmitu
R Dby mohla byt jednim z pomocnych ukazatelt. U nadpoloviéni vétdiny Zen
s funkénimi kardiovaskularnimmi obtiZemi se kmit R zatéZl sniZuje jako u zdra-
vych; a u daldich tém&f tietiny se na rozdil od ischemitek odpovéd normali-
zuje betalytikem.

Zavérem této pFedbéiné studie bychom chidli fici, ze zména vyiky kmitu
R po zatéZi miiZze slouZit jako soucdst neinvazniho posouzeni udmahové dys-
funkee levé komory, i kdyZ témét 20 % jedincii v kaZdé funkéni skupiné nerea-
govalo typicky, a pfestoZe jeji mechanismnus neni dosud bezpefnd objasnén.

ST AND T WAVE CHANGES INDUCED BY EXERCISE 1IN
SCHOOLCHILDREN WITH CORONARY HEART DISEASE RISK
FACTORS

J. BASZCZYNSK], . SORDYL, E. KARPINSKI, A, SZYDLOWSKI,
H. CHYNINSKA

In recent years prevention of atheresclerotic disease has become a new pe-
diatric problem,
In children and adolescents an epidemiological investigation concerned mainly
the following risk factors of coronary heart disease: elevated blood cholesterol
ang triglyceride levels, hypertension, and obesity (2, 5).
Tt is estimated that one out of every five male children in the United States
will develop coronary artery diseasc before the age of G0 (2).
ST and T wave changes as a corgnary risk factor in schoolchildren are rare
3.
{ ’}[‘!w aim of this work is evaluation of ecg changes induced by exercise in
schioolchildren with coronary heart rvisk factors.

Material and metihod.

The material ou which this report is based was obtained from examination
of 1732 boys aged 7 to 19 vears.

In this group there were 338 boys aged 7 to 19 years with risk factors.

The following risk factors of coronary heart disease have been identified:
elevated blood cholesterol and {or triglyceride levels, hypertension, clgarette
smoking, obesity, family history of coronary heart disease) first degree rela-
tives), inadegnate physical activity.

Each subject had a resting 12-lad electrocardiogram.

Boys were examined by step-test. The mean duration of exercise was 5 minu-
tes/1 — 1.5 W/kg of body weight).

Two types of changes ST segment were estimated: a j point depression with
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ST immediate upward slope, and a flat ST segment at 0,08 second after the
[. point.

Resulis

Ecg during rest was normal in all cases.

65 boys (19,3 per cent of boys who had risk factors) demonstrated abnormal
electrocardiograms during exercise [Tab. 1).

The postexercise electrocardiographic changes were observed chiefly in boys
aged 15 to 19 years (86 per cent of boys with risk factors).

All boys maintained sinus thythm throughout the test. At fast heart rates
during exercise a ] point depression often occured. The ST segment had an
(nmediate upward slopé (14,3 per cent of boys with risk factors].

Only 8 hoys aged 15 to 18 years had a flat T — 2 mm ST segment depression
at 0,08 second after the J point (2,4 per cent of boys with risk facters]. It was
noticed during exercise and 3 minutes and more after step-test.

The S-T changes were observed in hoys with various risk factors, but most-
ly in cases with elevated blood cholesterol and triglyceride levels and family
history of coronary heart disease (Tab. 2}.

In 9 cases a decrease of the T wave was noiiced during exercise.

Nobody had any symptoms of coronary artery disease.

Discussion !

The atheroscierotic disease has an extremely long and silent latency before
the first symptoms of angina pectoris. myocardial infarction or sudden death
occur, It appears that atherosclerosis has its silent beginnings in childhood
[2, 4). In case of adults postexercise electrocardiogram is a valuable method
in the diagnosis and prognosis of latent coronary artery disease.

In children and adolescents intepretation of ST and T changes during exercise
is offten different than in adults. Electrocardiographic changes during exer-
cise were seen in healthy children but no child had a flat or downward S-T
segment af (0,08 second after the | point (3, 5].

Acecording to our opinion autonomic nervous system plays a significant role
in the paihogenesis of 5T and T changes in case of clhildren and adolescents,

Table 1, Postexercise 3T and T changes In 6% boys with co-
rouvary heart disease risk factors

dEEe in years l

ST amd T changes Total | per centt
714 } 15 —19

Flat :
5T segment at 0,08 e 8 8 123
sec. after the | point |

| point depressicn i i
with 5T immediote ] 39 48 i 73,9
upward slope

A decreasc of the T l
wave 0 Y 9 138
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ady participated for more than 12 months in coronary groups, and in addition
10 (€] could be tested before [a) and after (b} a 12 months period of regular
participation. Such patients followed a regimen of a special endurance exer-
cise program previously described {1); working intensity controlled by HOLTER
-monitoring was at a heart rate corresponding to 65 — 85 % of their individu-
ally tested symptom-limited aerobic capacity (fig. 1). Performance data and
cardiovascular functions, given in tab. 2, were examined during a bicycles
exercise stress test; the heart volume was determined roentgenologically, and
the nheart voluie performance ratio was calculated (13). Venous blood was
drawn between 8.00 and 9.00 a. m. after and overnight fast (12hs) for cho-
lesterol analysis. The determination of lipoprotein-cholesteral was done by
quantitative lipoprotein electrophoresis {Fa. Immuno Diagnostika, Heidelberg,
reagent kit ,lipodophor all in 12“) using the formula givenr by WIELAND &
SEIDEL (15]. As metabolic indices the quotient of HDL-C/total (Q1], of B ee-
lipoproteins [Q2) as well as of HDL-C/VLDL-C (Q3] were calculated. The signi-
ficance of differences was tested with the Student-t-test for unpaired and
baired data. respeclively,

n w28 Pty

reld )
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Fig. 1. Working intensity controlied by HOLTER-monitoring during exercise waining;
the individual heart rales are given in reference to the corresponding maximum heart
rate in the bhicycle siress test performed.

Tab, 2. Data of physical performance and cardtevascular functions (X + s5)

Group n Puax P rax Hy VPR
(watt) {watt/kyg) (ml/kg)

) 1 1o9 + 3.5 1,46 + .42 11,7 + 1.6 69 + 16,0
B 20 133 + 35.8  1.84 + 0.43 11.9 + 1.4 56 + 10,8
P < 0.0l n,005 n,s. 0,005

a o 134 + 36,6 1.74 + o0.44 .8+ 1,2 53, + 11,3
C

b 1o 121 + 36,4 1,69 + 0.4 11.2 + 1,2 55 & 14,2
p n,s. n.s, n.s, n.s,




Resukts and diseussion

In hLieaithy adults significant increased HDL-cholesterol and decreased EDL-
cholesterol serum concentrations could be measured in ¢orrelation with an
tmproved maximum oxvgen uptake, and significantly lowered HDL-cholesterol
values could be found in men with a diminished individual aerobic capacity
ffig. 23 (3, 5. Assuming similar correlations in CHD-patients, recent research
wds done eon lipoprotein cholesterol fractions in patients after myocardial in-
farction, participating in training programs. Based on the adaptation of muscle
energy imetabolisin and supported Dby training-induced changes in the hor-
monal regulation, an improvement of the aerobic metabolism can be described
in CHD-patients with exercise therapy (4). For such patients, this improvement
is primarily reflected not in an increased maximum oxygen uptake, but in the
enhancement of the aerobic endurance capacity and in the decrease of serum
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concentrations of lactic acid, free fatty acids and glycerol (4}, Since the
breakdown of circulating triglycerides seems to be accelerated, and the lipo-
genesis at rest as well as the lipolysis during and after physical exercise may
e normalized [G), changes may also he expected on the lipid transporting
sysien, the lipoproteins. When the chotesterol values in the training patient
group B are compared with the data of the sedentary patients (A), decreases
of-0. 33 nmoi/1 in VLDL-cholestero)l and of-o. 81 mmol/1l in LDL-cholesterol
as well as an increase of + 0. 24 mmol:1 in HDL-cholesterol can be calcu-
latd [(tab. 3, fig. 3). These evident variations must be interpreted with respect
to the significant differences also in the total chotesterol and triglyceride va-
lues of these two groups. (tab. 3; TG: A = 245 + 1.28 mmoll, B = 1.79 +
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Tab. 2. Serum concentration of total cholesterpl {T-C) and 1ipoprotein-
thelesterol fractjons (HDL-C, VLDL-C, LDL-0) o « * 5 )
r:oup R " T-C HoL-g VLOL-C LoL-c _’
(mmal/1) {mmp1/3) {reol/sl; {mmelsi)
A 45 6.28 + 1,56 0.89 + 0,30 0,73 + 0,53 4,06 + 1 42
E Za 5,46 + 1,24 lood + ¢.34 e.d4n & p dg 4.05 + Lot
2 4 g.0h n.5. .02 fn.s,
a 1o S5.58 ¢ o,84 0,66 + ¢,22 0,66 + 0,36 4,24 + o,57
€ - - -
b le .63 + p,99 1,12 + o.28 0.67 + 0,20 3.8 + 0,67
[ ns. o.oo_t_ T _n__'._— T ;_*__-*:




+ 0. 94 mmol’l, p « (.03). When no significant changes could be found in the
total chiolesterot and triglyceride concentrations of the patient group C after
the 12 months training period, it must be remarked, that the pre-training
values of these palienls were already measuved in the clinical normal range.
in this case, ne changes in VLDL-cholesterol and onily slight decreases in LDI.-
cholesterol of —0,41 mmot/l could be calculated (tah. 4). Nevertheless, there
are significant increments in the HDL-cholesterol values of 4+ 0.47 mmol/l
(fig. 4} of this group. For the trained patients examined, the HDL-cholesterol

Tab. 4. values of the cholestero] ratins calcaluted (x + s)

Group n i}l Q2 02
A 45 0,148 + 0.056 2,07 + 0.86 e.16 + 2.28
B Zo 0.188 + a,052 1.62 + 0,73 3,48 + 2,51
p < 0,92 n.05 0.05
& la o.118 + 0,034 2.44 + 0,75 1,31 + 0.49
C
b lo  ¢.200 % 0,013 1,28 + 0,28 2.3¢0 + 1,50
p < ¢.00l o.00l n.s.
01 : HDL-C/Tat-C 02 @ BT ;o 93 ¢ HbL-C/vLDL-C
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levels reached the sex-dependent normal range after at least 12 months of
regularly done exercise therapy. Finally, the increase of HDL-cholesterol in
addition to the decreases of LDL-and VLDL-cholesterol, effects normalizing
of the metabalic coronary risk (9, 14); this can be calculated by significant
Improvements of the cholesterol ratios: HDL-C/tot. G, 8 %/e% (LE) and HDL-
C/VLDL-C. [fig. 5). As for asymptomatic middle-aged men described (8], these
effects of physical training on lipoprotein cholesterol values may reflect an
enhancement of the mechanism controlling the breakdown of serum triglyce-
rides by lipoprotein lipase activity (10). With respect to the influence of the
catabolism of triglyceride-rich lipoproteins and the HDLy/HDL, distribution
(12} ,endurance training in CHD-patients represents an important basis in the
therapy of atherosclerosis progression.
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REHABILITATION OF PATIENTS WITH ACUTE MYOCAR-
DIAL INFARCTION. PROGNOSIS AND ASSESSMENT OF LEFT
VENTRICULAR PERFORMANCE

B KARASTATEV, H. KAPONOV, V. SIRAKOVA

The effect of cardiac rehabilitation of patients with acute myocardial in-

farction {AMI] during the initial hospital phase depends to a great extent
on the functional state of the left ventricle (LV). The assessment of the early
and long-term prognosis may not be exact if indices not including functional
parameters are used (4). Some studies indicate that ejection fraction of the
left ventricle (EF) is an important index for prognosis in patients after AMI

(10, 12, 13). Such an index is also the mean veloeity of circumferential fiber
shortening [Vcf) [14].

The goal of this study is to evaluate the twe indices in the acute stage in

patients with good and poor prognosis and to follow them for years to un-
derstand their significance for the late prognosis.
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Material and methods

A group of 175 male patients aged 28 — 59 having a mean age of 429 4 16
with a first AMI, rehabilitated according to WHO programs (15,16} has been
prospectively studied for & year. 46,46 % (82 patients) of all were aged 49 or
less and 53,14 % (93 patients) were 50 — 59 years old, Eleven of them died
and were excluded from the study.

The early guantitative prognosis was assessed by wmeans of the coronary
prognostic index of Peel modified by ]. Marx and P, N. Yu (11} estimated 48
hours after admission to the coronary care unit.

The distribution of patients according to predicted mortalily was as follows:
72 patients were with predicted mortatity 2,5 %, 58 -~ with 12,5 % and 45 with
23,5 % and more.

We gualified prognosis as good when predicted mortality did not excee;
12,5 %. These patients were rehabilitated according to the 3 weeks program
of WHO, Prognosis was quatified as poor when predicted mortality was 23.5 %
and more. In this category a 5 weeks program of WHO was used. .

EF and Vcf were determined in alt patieants with AMI and in a control group
of 30 healthy males aged 40 -— 59. A third group of 30 patienls with other
cardiac diseases was also examined. The calculation of these indices was per-
formed utilizing the following methods:

1. Left ventriculography via Seldinger approach in an anterior right oblique
position. Estimations of EF and Vcf were done by the method of Green and
Cohn {7,9). This method was applied to the third group and was used to cor-
relate EF and Vof derived ventriculographicaliy and apexcardiographically.

2. M-mode echocardiography performed with an Echoview 80°C — Picker,
according te accepted methods {(#). This method was applied in 20 patients of
the infarction group and was correlated to the apexcardiographic method in
the same patients.

3. Apexcardiographic estimation of EF and Vef after the method of Antani
et al (6}, modified by the method of Kaponov {2) for determining the time
of opening of the aorlic valve. This method was applied to patients of the
three groups. In the Infarction group EF and Vef were determined at the
onset of the clinical rebabilitation (3rd — 8th day}, at the end of the clinical
rehabilitation [21st — 35th day), at the end of the 3rd month and the of the
first years after the AMI. Available data with all consecutive determinations
were obtalned in 95 patients.

The functional classification developed by the New York Heart Asspciation
was used to compare the patisnts with AMI after a year [10). Good functionail
stale was accepted for patients in ! and I1 class and poor — in III apd IV
ciass,

Veloergometric exercise stress testing was performed in 148 patients at the
end of the fiest year using methods recommended hy WHO experts (1},

The results were assessed statislically variation, correlation and nonpard-
metric analysis.

Resulis

The established correlations between EF and Vef determined by the diffe-
rent methods {table 1} allowed to accomplish the further prospective study
of these indices with lhe apexcardiographic method of Antani et al. This me-
thod is everywhere available and is easily performed.
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Table J. Correlation hetween EF and Vof determined by different methods

| __ Indexofcomelation—r
! aca : A ;' | b
[ EFvg ! EFechocg i Velvg i Vefechocg
| H
I | ! -
; e .
i EF 058 | 0.70
E vet J ; 0,63 0,76
1 ; i
All values of ¢ differ significantly from zero, Vg — ventriculography; echocg — echo-

cardiography; ACG — apexcardiography.

Table 2. EF in patiients with AMI with good and poor early prognnsis in 4 prospective
exiamivations cumpared with a control group.

Lppl — 125 % Peel — 235 0
values Contrel {77 77 T g T
Mean group ‘ [ f 111 v I | ] v
' ; i
T 0.73 i 059 | 067 | 064 | 066 | 053 062 | 070 0.64
s 017 1ol |01y | 007 | 015 | 018 016 | 020 i 014
Sx 003 001 | 002001 {co2 | pos 004 | o005 [ 0.04
i i !
t | 47 43 {500 1.96
: ' 3
P lf T« 0.00006 {2 0.00006] - 0.05%

The differences between the Ffirst examination of the patients and the conirys
group ire sigoificont, as well us between the 1 and the 1T exominition.

Tame 3. Vel in patlents with AMI with good and poor progunosis it 4 prospective exa-
mirations compared with o control Broup,

Peel — 12.5 % : Peel — 23,5 %
Mein Control __—-——__—-_I_ o E I ! i
values | group | oo B Bl 1w
i 1 H ! [ )

7 155 | 105 | 1.24 | 117 [ 126 | 1.08 114 | 110 l 1.06
s 0.60 | 037 | 0.44 | 0.41 ’ 048 | 050 046 | 064 | 050 |
. sx | 003 005|006 |006 [ 007 | 041 01l | 017 | 013

t 458 2.83 i 455 os0 |

H |

P = 0.00006 - 0.05 i |- 0.60006 > 010 |

B _ e | ! i

The dilferences are significant between the 1 examination and the control group and
Letween the 1 ind 1] examination of the group with good prognosis.



The mean values of EF and Vef demonstrate consecutive improvement in
the four prospective examinations in both groups with good and poor progno-
sis [Tables 2 and 3). Only Vcf in the group with poor prognosis remains at
the same level.

The comparison of EF and Vef in the acute stage when clinical rehabititation
Is just beginning with the functional class of the patients after a year, de-
monsirate that patients with depressed EF and Vcf at the beginning have worse
functional state after a year [Table 4).

The same relationship was established between the mean values of EF and
Vet at the beginning of AMI with the mean results of the exercise stress testing
at the end of the follow up period and with the functional class (Table 5.

Table 4. Relationship between EF and Vel during the acute stage and the functional
state of 95 patients a year alter AMI

Functional class one year

after AMI/Number of pa- chi? p
Index _ tients
good poor
1+ [i class| III + IV class
- I |
EF £ (.50 14 26 27.94 | = {1,001
z 051 44 il
Vet < 1.00 cirfsec, 15 27 26.10 = 0.001
z 1.00 cir/sec. | 4z 11

Tabie 5. Relationship between the mean values of EF and Vcf m 95 patients at the
beginning of AMI and the mean values of the indices of the exercise siress testing
and functional class after o year (FC}.

Mean Values

’ ; | maximal load |  pressure
Fe o EF Vet mt‘!il{ wark Wmax rate product
. ] pr Watts (PRP)

I 14 ] 0.62 + 0.10 | 1.15 + 0.37 3595.50+963.80 | 123.20 + 24.90 285 £ 20.70

H| 47| 0621018 | 1.20 + 0.38 |3331.9711385.60: 120.10 + 25.00 | 235 + 70,01
11 !

+ 31041 +0.22 | 070 3 0.39 {1246.64+925.00 | 62.50 + 36.54 138 + 68.20
4% ;

Ur—n 0.50 0.45 0.80 0.36 4.30
PI—-11 > 010 =~ 0.10 > 0.10 > (.16 < (.000C6
U Il —
I + IV 456 5.81 8.11 7.94 6.36

Pl — :
Il + ¥ < 0.00006 ~ 0.B00000G | < 0.0000006 = 0.0000006 < (LODDDOD6
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RELATIONSHIP BETWEEN TOTAL WORK, MAXIMAL LOAD AND
PRESSURE -RATE PRODUCT WITH THE FUNCTIONAL CLASS OF 448
PATIENTS WITH MYQCARDIAL \MFARCTION AFTER A YEAR
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Fig. 1.

Similar relationship demonstrated in Table 5 exists, as it could be expected,
between the functional class and the results of the exercise siress testing at
the end of the year in all 148 patients who underwent such testing (fig. 1).

Discussion

EF and Vcf are invasive and noninvasive ejection phase indices of cardiac
pump performance, Their significance for the prognosis during rehabilitation
of patients with AMI is in a process of investigation (3, 10, 12, 13]. It was
demonstrated in some studies {10, 13), that mortality was greater when EF
was low. According to other (5, 14) Vcf gives a more exact idea for changes
in the pump performance of the heart. It is of great importance to predict
the long-term functional state of the patients with AMI during rehabilitation.
Available data for such prognosis are lacking. The results of our study de-
monstrate that EF and Vcf and the prognostic Index of Peel during the acute
stage of myocardial infarction correlate quite well after a year with the func-
tional state of the rehahilitated patients and with the results af the exercise
stress testing. The changes of EF and Vcf are favourable during rehabilitation
but those having poor indices during the acute stage remnain with worse in-
dices after a year.

The determination of EF and Vef is best performed by means of left veniri-
culography, radionuclear angiocardiography and echocardiography but these
methods are difficult to apply in the acute stage of myocardial infarction.
The established correlations (See table 1) make it possible to estimmate these
indices cheaper, faster, noninvasively and in a safe manner using the ACG.
The limitations of the segmental changes of the heart muscle in ischemic heart
disease for the estimation of EF and V¢f concern all methods (8, 12).
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Conclusion and Clinical Implications

Better of worse EF and Vef in the acute stage of myocardial infarction
correspond respectively with a better or worse prognosis of left ventricular
performance after a year.

EF and Vef improve during rehabilitation. In the acute stage they correlate
with the early prognosis of AM] and could predict the working ecapacity and
the functional class of the male patients in the active age after a year.

The evaluation of the early prognosis, EF and Vel could be of help for the
individualization of rehabilitation programs of patients with AMI.
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VLIV VYTRVALOSTNIHO TRENINKU CHOZI NA KARDIO-
RESPIRACNI FUNKCI U MUZU OHROZENYCH ISCHEMICKGU
CHOROBOU SRDECNI

1. HORAK, P. BRANDEJSKY, L. BOUDOVA, O. JINDRA
Uvod

Vytrvalostni trénink patfi k diteZitym prostfedkiim primdrni a sekundarni
prevence ischemické choroby. V této studii jsme pouZili jiz dfive ovéiené in-
tervalové formy vytrvalosiniho tréninku chizi, ktery naSi probandi provadeli
individuding. Hodlall jsme ovéFit jelto adinnost p#it dlonhodobém pouZiti v mu-
zZii, u nichz jsme pFi submaximalnim ergometrickém zatizeni zjistili ischemlc-
Kou depresi ST tseku 0 0.1 mV a vy3s5i.

Material! a metodika

Sledovali jsme celkem 9 muz( po dobu osminastimésicniho provadéni vytrva-
lastnihe tréninku. Po vstupnim vysetfeni jsme provedli prvni kontrohi vyseife-
ni za 3 a druhé za daldich 15 mésicli. Zakladni antropometrickou charakteris-
tiku pokusnych osoh wvadimz v tab. 1. Kardiorespiracni zdatnost jsme wvy-
SetPovali pomoci spircergometrie. PouZili jsme tFi CtyPminutovych submasi-
mdlnich zatiZeni hez pPestavky v davkach 04, 1.2 a 1,6 W na kg hmotnosti.
Elektrokardiogram jsme monitoroval a registrovali ze t#1 prekordidinich svodi
v modifikaci podle Masona a Likara béhem zatiZeni a v desetiminutovém zota-
vovacim ohdobi. Krevni tlak jsme méFili auskultainé. V posledni minuté za-
tizeni 1,6 W na kg hmotnosti jsme méfili spotfebu 0. a vydej CO. a vypocetii
odvozené parametry, 1j. tepovy kyslik [oxygen pulse], ventitadni ekvivalenty
pro O, a CO. a respiracni kvoctent. Laktat jsme stanovili enzymaticky Uv-tes-
lem fy Boehringer z kapilarni krve odebrané z prstu ve tieti minuté po skon-
Ceni zatizeni., Objem srdce jsme méiili telerentgenografickon metodou v modi-
fikaci podle Musshoffa a Reindelta {1).

Po desetiminutovem rozeviceni chiodilt muzi 100 1w zrychiované tseky s dvou-
minutovou peestdvkou vyvplnénou rovnéZ chizi stiedni rychlosti. Na konci
isek(i dosahovali tepové frekvence kolem G0 — 80 % maximéini hodnoty od-
pevidajici véku. Rychlost chlze se ddle Fidila i podle stupnd ischemické de-
prese ST aseku, zjistované pii chiizi radiotelemetricky a nesiméla presahnout
0.2 mV. Prvni tii mésice trénovali CtyFikrat aZ pétkrat tydné. V deldim chdobi

Tubulka 1.

Anthropomeiric characteristics
of subjects (n = 9)

1 E s

!

I

i Age [years} 55,76 1.78,
Body weight (kg} 80,33 3,87
Hetght (cm) 173,02 6.70
Body fat (%) 17,14 217
Lean body mass (kg) ; 66,43 5,03

I
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s u nékterych pokusnych ogsob zhordila pravidelnoest tréninku nefCastéji vii-
vem interkurentnich onémocnéni, takze celkovy primérny tréninkovy objem
byl nizsi.

Vysledky

Vstupni vySetfeni na obrazcich oznacujeme jako A, za 3 mésice jako B a za
18 mesich tréninku jako C.

Po ifech mésicich tréninku doSle k signifikantning pboklesu t&lesné hmot-
nosti (tab. 1). Za daisich 15 mésicd nedoilo K podstatnym zmé&nam. Atkoliv

byl pokles aktivni télesné hmoty proti v¥chozi hodnots rovnéZ signifikaninij.
Trénink neovlivnil viznamné tepovou frekvenci v Klidu [graf 1). P¥i sub-
maximalnim zatfZeni viak doslo po tfech mésicich k vysoce vyznamnému po-

Za 3 mésice tréninku dodlo k signifikantnimu snizeni systolického tlaku v
Klidu (graf 2). Rovné&z za 18 mésich tréninku byla jeko hodnota signifikantns
niZsi neZ vychozi. Podobné zmeuy jsme zjistili po zatlFeni a v pété minuté zota-
veni,

Diastolicky tlak se signifikantné snizil as po 18 mésicich tréninky jak v Kkli-
du, tak pri zatizeni a v zataveni. Dvojity produkt se snizil signifikantné v klidy
a pit zatffeni za 3 a 18 mesica tréninku, v dohé zotaveni jen za 3 mésice tré-
ninku.

Tepovy kyslik v absolutni hodnoté se zvysil viznamné az za 18 mesica,
v hodnoté na kg hmotnosti iz za 3 mésice a jests vyznamné&jl za 18 mésici
tréninku {graf 3). Krevni laktat se po tréninku vy:znamné nesniZil. Ischemicka

Heart rate 005
001

005
—

ABC
load 15 kg’

Graf 1.
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deprese ST Usekd pii zatiZeni se zmendila signifikantné jiZ za 3 mésice a jesté
za 18 mesicd byla menS$i neZ pfed zahdjenim tréninku {graf 4). V absolutni
a relativni hodnoté srdefniho e¢bjemu se pokusné osoby signifikantné nelisily
od intenzivnéji trénujicich vytevalch — b&Zch, ktefi viak mé&li vysoce vyznam-
né niZ% hodunoty srdeéniho objemové vykennestniho kvocientu.
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Disknse

Zajimavé je zji5téni, e kroms télesné hmotnosti doslo vlivem intervalového
vytrvalosiniho tréninku | k signifikantnimu boklesn aktivnf télesng hmoty aniz
se signifikaning snizilp procento télesnehop tuku, ktere bylo méfeno kapilerem.
Tento ndlez podporuje domnénku, Ze méfeni télesného tuku kapilerem u 0s0oiy
sifednihe véku neni schiopno postihnout pEipadne ZMény v obsahy endogen-
niho tuku, ktery by mohi byt roviéZ oviivnan vytrvalostnim tréninkem. Za
takovych okoinosti by bylo sniZeni aktivng télesné hmoty arteficialni,

Vytrvalostni trénink vedl Rk signifikantnimoy snizeni tepové frekvence a krev-
niho tlaku piF zatizeni a v dob& zotaveni, Neprokazali jsme viak ofekavané
snizent krevnihg laktatu, které se v literatuie popisuje (2). Z vysledky bychom
spise mohli usoudit, Ze vlivem nageho tréninku doslo pfedevsim ke zlepsent
vegetativni regulace v oblasti periferni cirkulace, a to zejména vlivem VAZOo-
vého pieladéni. Tento efekt se v literatuie h&zné popisuje (3, 4). Tyto Zihény
vedly patrud ke snizenij periferniho odporu a Zzmenseni afterloadu pfi standard-
wm zatizeni. Rada praci vkazala, Ze vytrvalosini trénink ovliviivje pFedeviim
beriferni cirkvlaci anis vede k priékazn¥m zménam v korondrnim Fetisti (5,
6). Lep$i ekonomika srdefni prace by pak mohla vysvatlit i sniZeni ischemic-
ké deprese ST wseku pii standardni praci. Vytrvalostni Intervalovy trénink,
provadény stiedni intenzitou, vsak hezasdhl podstatng do svalového metabolis-
mu, nebot hodnety laktitu se nezmeénily, K tomu, aby doslo ke zlepieni me-
tabolické adaptace na bunétné Urovmi, by bylo patengé zapotiebi vyssiho oh-
‘emu i intenzity tréninky nei jsme pouzili v této stadii.

chorobou se nelisi od objemu muzi, kiefi soustavné trénuji. Vysoce vyzramné
rozdily v hodnots srde¢niho objemové vykonnostniha kvocientu viak ukazaly,
Ze funké&ni zdatnost srdee vytrvaled, podmingns vysokou transportnf schopnosti
pTo kysiik, je vysoce vyznamné vyi3f nes u kondiéné trénujicich muza s latent-
ni ischemickon srdeinj chorobou.

Zavir

1. Intervalova formag vytrvalostniho tréninkua vedla u 55 letfch muzi jik za
3 mésice k signifikantnimu boklesu tepoveé frekvence, krevniho tlaku a dvo-
jitého produkty héhem zatizenf a v dobd zotaveni.

2. Vliv této tréninkové formy se brojevil 1 sigaifikantnim sniZzenim stupns
ischemické deprese ST dseku pi standardnim submaximdlnim zatizeni. Ne-
doslo viak k poklesu krevniho laktatu, ktery ukazal, ze nedosto soutasnd ke
zlepdeni metabolické adaptaci ve svalu na bunééné drovni,

3. Zmény vyvatane vytrvalostnim tréninkem stfedni intenzity by bylo moineé
Vysvetlit spise zlepSenim vegetativni regulace v oblasti periferni cirkulace na
podkladé zvyzené vagolonie.
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THE INFLUENCE OF LONG-TERM INTERVAL TRAINING
UPON THE INCIDENCE OF RHYTHM DISTURBANCES IN
PATIENTS AFTER MYOCARDIAL INFARCTION

W. KROL, K. MOCZURAD, M. SNIEZEK, D, CZERNECKA,
W. WOJTYNA

Despite the increasing owmber of rehabilitated patients after myocardial
infarciion and favourable physiological, psychological and economic results
of this program {8), relatively little is known about the influence of physical
training upon the incidence of rhythm disturbances. This situation is a result
of a still uncommon monitoring system in these patients (B].

The purpose of tbis study was the evaluation of the influence of long-term
interval training upon the incidence of rhythm disturbances in patients after
acute myocardial infarction.

Material and Methods

Subjects included in this study were 85 men with first myocardial infarction
ranging in age froin 34 to 64 years {x == 52,8). Of this number, 60 were sub-
mitted to interval training as outpatients. Thirty six belonged to a control group.
The ohservation period was 36 months. In regular time interval, i. e. initially,
and then after 6th, 14th, 26th and after every next 12 weeks of training we
carried out control evaluations comprising among others muitistage exercise
test on cyclo-ergometer; data from this test were used to evaluate physical
capacity of the patients. Prior to ihe test, during, and after the test serial
ECG recordings were made, in which the incidence and kind of rbythm dis-
turbances wepre evaluated. In their analysis we took into consideration the
duration of the training and the site of the infarct area.

Results

in both groups patients with anterior infarction were predominant [reha-
biliated group — 48,4 %, control group — 445%) and inferior infarction
{rehabiliated group - 31,7 %, control group -~ 38,9 %) (tab. 1). The incidence
of rhythm disturbances during the consecutive control evaluations in patients
from the training group varied between 15,0 % and 33,3 % and was markedly
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lower than in the control group (33,3 — 50 %]). In rehabilitated patients the
lowest percentage of the incidence of rhythm disturbances was observed af-

ter 14 weeks of training (15,0 %), then the Increasing tendency occurred
{Fig. 1.).

% - RHYTHM
50 r DISTURBANCES

SU.
g /\\/\/\_M_A
30
20 H\\/_M\\"**"*“

0

T ! 0 62 7 06 99 156 WEEKS
%Egﬁﬁsﬁ 0% 806 o—o TRAINING GROUP
v, CONTROL GROUP

Fig. 1. The incidence of rhythm disturbances in patients
after myocardial mfarction during subsequent control
evaluations.

Table 1, Localization of myocardial infarction — training and control group.

LOCALIZATION OF M.i. | TRAINING GROUP CONTROL GROUP

ANTERIOR WALLY I2 20.0% 4 ALT%
ANTERO-LATERAL -+ 113 217% l484%| 10 278% | 64.5%
ANTERO-SEPTAL  » | 4 §79% 2  56%
LATERAL v 16 100% 2  56%
(NFERIOR c L9 3% 4 388%
INFERO-LATERAL - 6 100% 4 1%
TOTAL 60 100% 36 100% '
In botlh groups the most frequent rhythm disturbances were premature
ventricular beats. In the training group they constituted 53,8 — 66,7 % and

In the control group 57,1 — 76,4 % of all rhythm disturbances. In four sub-
jects from the contro) gtoup and in one from the supervised training group

so frequent. In one subject from the contro] &roup supraventricular tachycar-
dia appeared during the exercise test (tab. 2.}, In other two subjects there
occured briefly incomplete right bundle-branch block. It is worth noting that
the above-mentioned rhythm disturbances occured in all patients over 80,
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Fig. 2. Percentage of rhythm disturbances in patients with
different M1 localization jii trainihg and control group,

Table 2. Type and frequency of rhythm disturbances observed during control
cvaluations,

AFTER ‘
RHYTHM BeFORE [ 6 ] 6 26 [ 38 [50 762 [ 7 [86 [98¢ 3
DISTURBARCES  { TRAINING WEEKS VEARS
n /%
10 H e 17 19 |19 e I8 18 8 |7

aanl T
VENTRICULAR 556| 550| 567 58| 563|563 600 571 615 5| 63§
PREMATURE — S

BEAR =t 2 113713 |I5 ke s (2 (120
5711 666| 684| 764 “7L| 636| 631| B9S[ 600|631 647

PRA 8 9 I3 15 (7. 7. 1& 16 |9 (6 |6
%ﬁmwmg T heb| 450[ 333 47| 437 437 400| 428( 185] 428| 462
PREMATURE .

BEATS cre 6 (6 |4 o |8 17 (7 8 |7 16
4291 375 29| 333 375 k4| 68| 304 &G0 Li2) 75

T 18 2019 [12 16 |16 I |la I3 jl4 |13

UL Clla 18 119 [17 |21 {2219 [23 120 [1I9 |17
T - TRAINING GROUP = - VENTRICULAR BIGEMINY
C- CONTROL GROUP « - SUPRAVENTRICULAR TACHYCARDIA

In four subjects from the control group who died suddenly, during the eva-
luation of physical capacity, 7 — 9 weeks prior to the fatal event we observed
such rhythm disturbances as venfricular bigeminia in fwo and numerous pre-
niaturg ventricular beats in the other,

Discussion

Among the available publications the problem of exercise induced rhythm
disturbances liave been in the focus of attention, with the emphasis on their
clinical implications (3,8}, By conirast, supraventricnlar exirasystoles with
slight proghostic value and the appearance of ventricular arrhytmias during
the exercise test seemn to be of great importance, especiaily if the episodes are
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frajuent (i e. ahove 10/min), multifocal or they appear at low work loads
(3. 4. 71. The appearance of ventricular arrhythmias during the exercise test
in the publications of various investigators varied between 19 and 54 04 (1,
2. 4 8). They emphasise the rise in their incidence in older patients and at
higher work loads (2, 8). In our study premature ventricular beats have cons-
tituted hlaf of ajl rhythim disturbance and moreover we abserved bigeminia
in five patients. This fact in worth toting, particufarly in the light of more
and more numerous remarks suggesting that ip patients with ischemic heart
disease the appearance of postexercise ventricular arrhythmias is a sign ad-
vanced arteriosclerosis and left ventricular dysfunction (3, 4, 7).

Analogically to Blackburin and Schenk’ 8, Lukasik and Rudnicki’ s observa-
tions (2, 6, 9} interval training in our conditions did not produce any rise in
the incidence of rhythun disturbances in patients after myocardial infarction,
even decreased fr, especially when systematically applied (first 14,28 weeks
of rehabilitation). Only in patients over 60, we did not observe any effect of
interval training on the fall in the incidence of rhythm disturbances.

Numerous ventricular rhythm disturbances in four af our subjects from the
coutrol group who died suddenly support Morris and Vedin® s chservations,
4s well as Blackburn and Lown’ s, who emphasise the fact that exercise-indu-
ced ventricular arrhythmias not only correlate with the so called coronary risk
factors but also remarkably increase the risk of sudden death (2, 3, 8, 10).

after the exercise. Long-term, continuous antiarrhythmic drug administration
to patients with thythm disturbances seems 10 be justified to prevent, for
example, sudden deaths.

Conelosions

1 During the physical rehabititation of Patients after myocardiai infarction
rhythm disturbances were most frequent in patients after antero-septal infare-
tion and most rare in patients after antero-fateral infarction, whereas they
Were not observed in any patient with lateral infarction.

2. Interval training produced a decrease in the incidence of rhythm distup-
baaces in patients aftep myacardial infarction in the first haif-year of regular
exircise, :

3. Postexercise rhythm disturirances, particuiarly in older batients, justify
the necessity of antlarrhythmic treatment as well as manitoring during the
eXercise tesr,
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DLOUHODOBA PROGNOZA KORONARNICH NEMOCNYCH V
INTENZIVNIM POHYBOVEM PROGRAMU

[. SIMICEK, A, KANA, A. MARTINEK, H. KRATOCHVILOVA.
a1, DOBESOVA

Nejseu jiZz pochyby a prospisnosti ¢asné nemocniéni a pozdé&jsi ambulantni
rehabiiitace po prob&hlém srdeénim infarktu [13, 14, 15, 17). Neni viak jednoty
o optimilnim zphsobu vedeni dlouhodobého rehabilitaéniho programu. Obvykle
se doporutuje pllhodinovy pomérné intenzivni aZz intervalovy trénink dvakrat
az tiikeat tpdné (3, 4, 10), nékteFi viak doporucuji naroény vytrvalostni iré-
nink & na maratonské trovni ve snaze zabrzdit progresi Koronarni sklerozy.
Bassler tvrdi, Ze oclirana proti infarktu a Korondeni smarti zdvisi na kilometra-
Zi, doporuCuje trénink nejménd 1¢ km denn& a domniva se, Ze ochrana prati
postupu korondrni nemoci zadind po ub&hnuti prvniho tisice mil [2). Waller
véak popsal ndblé dmrti na koronarni chorobu u p&ti vysoce trénovanych
maratonci stfednibho vEku (18). Viiv pravidelnéhio tréninku na sniZeni morbi-
dity & mortality nemocnych po srdecénim infarktu ize jen obtiZné sledovat &l
potvrdit (1,4, 9,11, 12,17}, Ocelem této studie bylo sledovat osudy nemocnych
po srdeduim infarktu s pravidelnym rehabilitacnim a tréninkovyin programem,

Metodika a sledované osoby

Do seslavy byli zahrnuti muZi po prob&Uldm unekomplikovaném srdednim
infarktu, kiefl po propuiténi z nemocnice pravidelng trénovall rychlou chiizi
&% héhem nejmeéné 100 km meésicné {nejvice 450 km| a po celou dobu sledo-
vani nepferusili na deldi dobu trénink. QO metodice tréninku & viivu na zlepseni
vkazatuell zdatnosti jsme se zminili jiz v diivjsich pracich a nebudeme se
uroto tim jiz dale zabyvat {13, 14).
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Vysledky

Tab. 1 uvad{ celou sestavu nemocnych p¥i vstupnim vySetPeni s ukazateli
zdatnosti pfi ergomelrické zat®#i do subjektivniho maxima. V tab. 2 jsou uve-
deny celkové i procentudlni poCty abnormnich reakci pfi vstupnim zAtdZovém
testu. Tab. 3 znazorfiuje v¢skyt komplikaci v priibdhu siedovani: rotné dosta-
va novy infarkt primérné 6,6 % nemocngch, umird 5,1 %, nahle 3 %. Vyskyt
Komplikact v zdvislosti na dob& od vzniku Infarktu uvadi tab. 4: nejvice je
jich v prvnim a druhém roce, ve tFetim a ctvrtém roce sledovani nejsou vibec
zddna amrti. Komplikace se op#t objevuiji poiinaje patym rokem, Zejména
nahla tmrti. Tab. 5 ukazuje, Ze neni rozdilu v pieZivani u prednich & zad-
tich infarktll, PFi vstupnim zat&¥ovém testu vSak bylo ve skupiné zemfelych
mnohem vice abnormnich reakci krevaiho tlaku, ischemickych depresi tseku
ST a bolesti na hrudi. Pratt tomu samotné arytinie pfi testu nejson vyznamnym
prognostickym ukazatelem, Tab. 6: zemieli se neli&ili od pFezivajicich vékem,
m&li nevyznamné nizil spotfebu kysliku pii zatdZovém testu a nizsi tepovou
frekvenci.

Tabulka 1. Rehabilitovani po akiatnim srdeé- Tabulka 2. Lokalizace Infarktu u odezva

nim infarktu. na vstupnl zalgéZovy test
B |
n = 50 T + s Prednf infarkt E 25 (50Y%)
g e Zadni infarkt L 25 (50 %)
Doba sledovani Zatdiovy test !
(1 — 12 let) 4,7 29 |
Abnormni odezvi !
Veék [25 — 65 let) 501 10,2 krevniho tlaku ;10 (20%)
Vo, max‘kg Deprese tseku ST L 31 (62%) E
(16 — 46 ml) 27,2 7.7 Arytmie C (22%) |
TF max Bolest 17 (34 %7 |
(108 — 176/min.) 143 19 i ot

Tabulke 4. Vyskyt komplikact v zivislosti
na dobé od vzniku infarktuy,

. T
Rok od |Reinfarkty J Umeti Iqul‘:'lrE]ttI
infarktu; (pocet) | (potet] ! {podet)
i 6 4 2
2 2 2 1

Tabulka 3. Vyskyl komplikaci v pribéhu re. | 3 2 0 0

habilityce.

L o 4 1 2 8

| ] i

! Komplikace Y %0 | rofne %] 5 0 2 t

| . | . .t is 2 3 3

| 1 |

i Reinfarkty I 15 | 30 86 | 7 2 1 0

Omrti E 12 i 24 5.1 | ‘ - —
! i _
‘Nama ameti AR 3,0 | { Celkem o1z 7
I ; '
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Tabulka 5. PreZivdni nemocnych v zdvisiostl na lokalizaci in-
farkto a vysledku vstupniho zatéZového lestu.

P Prezivajici | Zempeli
Ukazatel (n = 38) | (0 = 12)
noi%) no{%)
Piedni infarkt 20 {53%)| 5 (42%h)
Zadui infarkt
Zitdzovy test 18 (47%) | 7 (58 %)
Abnormni reakee TK 4 {11%)| 6 (500
Deprese lseku ST 21 {55%)| 10 (83 %)
Bolest P9 (24| 8 (67 %)
Arytmie E 9 (24%)| 2 (17 %)
i

Fabulka 6. Viiv zdalnosti a tepové frekvence pii vstupnim z4-
tézovém lestu na pieZiti.

PreZivajici Zemieli
tkazatel (= 38) (n=12)
F h + 5 F * s
E Vo, max/kg [m! X min.) 284 3,0 24,1 5,8
TF max (min.) 145 18 139 14
Vék [roky} 50.3 8.2 51,8 5,6

Diskuse

Dioultedoby rehabilitaini tréninkovy program je pro nemocné po srdefnim
infarktu prospéiny: zvySuje fyzickou kondici, vraci nemocnému diivéru ve
vlastni sily (tréninkovd euforie a snad endorfinovy efekt) a urychluje tak re-
socializaci nemocného (13, 14, 15, 17). Pomijime otdzku, zda tréninkovy efekt
ma kardialni ¢i pouze periferni mechanismus (1, 4, 9, 10]): at je tomu jakkoliv,
existuje a je pro nemocného prospdiny. Vétsina rehabilitatnich tréninkovych
programil je motivovdna snahou nepoikodit nemocného, jejich néplih je proto
malo intenzivni i extenzivni a tréninkovy efekt na srdce nelze preto ani dosti
dobte predpokladat (1). MoZuosti ovlivadni vyskytdl reinfarktd a sniZeni mor-
tality je stdle predmétem vyzkumu (7, 8, 10, 12, 17). Na%e nemocné lze zafadit
mezl rehabilitované s niZ3i intenzitou, ale v&tSim objemem tréninkového za-
tizeni. Celkovd mortalita 24 % predstavuje primernd 5% amrti roéné a 3 %
umrti na ndhlou smrt. Ze viech dvandcti zemfelych pouze jeden zemiel pFimo
pFi tréninku, vSichni ostatni doma nebo v nemocnici bez piimé zavisiosti na
namaze. To potvrzuje jiz dobfe znamou relativni bezpetnost tréninku (7, 11 —
14). K otizce kontroini skupiny: z 54 neintervenovanych muZii vysetfenych
v nasi laboratoli zemfelo po péti letech od infarktu 21, tj. 39 %, tj. témér 8 %
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roéné. Vzhledem k rvozdilim v Zivotosprdve, pEirdstku hmotnosti a kufdckym
navykim si vsak tuto skupinu netroufame prohlasit za kKontrolni v pravem
4 primém simyslu. Podle ukazaield zdtézoveno testn pH vstupu lze viak vymezit
skupina nemocnych s vysokyin rizikem amrti v pozdeéjiich letech. jsou tp e
moceni, kteti maji pii zatdsovew testu ischemickéd deprese ST, holest na hrudi
4 abnormni reakce krevniho tlaku, al ve smysiu hypertonické reakce nebo
neadekviiniho vzestupu krevniho tlaku, O zivotni prognoze nerozhoduje vyskyi
samotnych aryimii, celkova zdatnost PP vstupnim vy3etfeni a maximdalni do-
sazitelnd tepové frekvence pii testovani do subjektiviiiho maxima. Vzhledem
¢ vybéru nadich nemocuych a relativiné nizké ¢einosti nageho souboru si ne-
odvazujemie posuzoval, zda mortzlita 5% za rok je nizka, primérna & vysoKkd,
Prizndme se viak, Ze je vyESl, nez jsme oéekdavali. Za povsimnuti stoji skuted-
tost, ze celda polovina viech amrli bripada na prvni dva roky a Ze naopak ve
thetim a etvrtém roce jsine nezaznanenat ani jedingé dinrti. To by se snad
zdalo potvrezovat predpoklad, ze trvi uréitou dobu, ne# zaénd pisobit ochraniny
vHv tréninku. Potinaje patyin rokem se opét zvySuje potet komplikaci, Zejmeéna
nahlych drti. Se stoupaficim poitem let od infarktu viak uh¥va nemocnych,
klef{ pokraduji v tréninky s nezmensenou chuti a pili [.drop out”). Casto se
uvoliiuje reZim Zivetospravy: u nemocnych, ktefl se citi dobie, Dlestava pi-
sobit strach z nemoci ¢ smrcti jako vyznamny metivadéni faktor, A naopak u
mmoha poctivé trénujicich nemocnych se objevuii ortopedicke komplikace,
jako svalové Dolesti, kloubng ohtiZze, achiliodynie az ruptury, pro které musi
nemoeny Casto omexit nebo docasnd plerusit trénink [17).

Zavéry

1. I u pravidelng a poctivé trénujicich nemoecnych po nekomplikovaném in-
farktu dochizi v prabéhu daldich e k reinfarktfim, tdmretim a nahlym amreim.

2. Pravidelny trénink je pro nemocné prospéiny pro svllj eufortzujici efekt,
pro zlepseni fyzické kondice a adaptability.

3. Polovina viech hemacnych zemielyeh v prab&hy sledovani pfipadd na prv-
oi yoky po infarktu, naopak ve tiéetim a ctvrtém roce tréninku nebyla zaznatme-
nana zadna amrti.

4. Na zdkladé viastnich zkuSenosti nelze odpovédét jednoznaéné na otdzku,
do jaké miry oviivai pravidelny wytrvalostni trénink riziko reinfarkifl a fimrti
u nemocngch po prob&hlém srdecnim infarkiw
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SOME ASPECTS OF THE LONG-TERM POST-INFARCTION
PROGNOSIS

Z. MIKES, ]J. KOLESAR, B. KRAHULEC, M. GREQOROVA, A. DUKAT,
I. PETROVICOVA, S. BAKSOVA, R. STUKQVSKY

From the viewpoint of post-infarction secondary prevention it is itmportant
1¢ eslablish the factors that affect the long-term prognosis. A number of in-
dicators have been elaborated to this purpose. Their number alone shows that
none of them is of general validity, and that a comprehensive view of the pa-
tient' s condition is necessary.

At our institute we have been concerned with the issues of postinfarction
performance of patients for more than 13 years. The relationship of rehabi-
litation to prognosis has been the subject in our previous works, therefore we
will not mention this problem. We shall conceuntrate on the following indi-
caters: tolerance to physical exercise, heart valume, value of QT interval and
value of the lett-veniricular performance index, expressed by heart rate x
pressure product.

Methods

The group consisted of 302 post-infarction patients. Their average age was
52,2 years. The average period that passed from hospital discharge up to the

85



first examination in the spircergometric laboratory was 45 days. The exa-
mination followed the methodical approach recommended by WHO. The exa-
mination contra-indications and exercise-stopping indications were compa-
tible with the WHO criteria as well.

Heart volume was assessed by roentgenogram, the procedure corresponded
to that recommended by WHO.

The assessment of mortality and survival rate was performed 6 months after
the first examination, 12 months after, and then in annual intervals.

In trying to respond to the question, to what extent mortality depended on
the load rate tolerated by the patient at the first examination, we used the
Snedecor-Cochrane calculation for quality sign proportion linear trend. We
made separate calculations to assess the patient’ s condition after two and
three years of observation.

Preliminary inspection revealed that heart volumes were not distributed
according fo the Gaussian curve, therefore we used nonparametric methods,
especially for calculating the median and the Kolmogarow-Smirnow test.
Both tests resulted in the chi-guadrale criterion which was assessed by lo-
garithmic tables.

Besides the differences between the absolute values for heart frequency,
systolic pressure, and their product we also followed percentage changes in
the observed indicators compared to the initial values. For calculating the
differences hetween the surviving group and those who died during the foi-
low-up we used the Student t-test for unpaired groups. Similar procedure was
used for the assessinent of the duration of QT interval for both the survived
and deceased.

Results

ln estimating the wmoriality and load rate tolerated by the patients at the
first examination, the regression coefficient — 3,418 was obtained by the
Snedecor-Coclirane calculation for quality sign proportion linear trend after
two years, which means that if the load rate increased by one grade, morta-
lity decreased by 3,4 %. The coefficient after three years is — 3,25 %%, This
decrease is statistically highly significant.

The assessment of the heart volume revealed the median to be 790 ml. The
group with the heart volune over 790 inl gives G8 % survivors and the group
witl the heart volume undepr 790 ml gives 91 % surviving patients. The mor-
tatity difference between the over-median group and uivler-median group is
statistically significant (P ~ (,005],

The comparison of the duration of QT interval reveals that the QF duration
iy those who died later was significautly lIonger than in those who survived.

When the absolute values of the heart rate — pressure produact were com-
bared during exercise, no significant difference was found for hoth groups.
The values did not differ even after 10 minutes of recovery.

In trying to find the indicator responsible for the difference in the beha-
viour of the heart work product we found that:

— Iun resting conditions no significant differences for the heart rate level in
the survivors and deceased were found:;

— the systolic values were significantly higher in the deceased, which means
that the responsability for the incrased heart work at rest must be ascribed
to higher systolic pressure.
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Discussion

There are relatively few data published about relation between tolerated
physical load level and prognosis after myocardial infarction. Angster ranks
physical load tolerance under 75 after 6 weeks of rehabilitation to the group
with worse prognosis, Gottheiner finds worse prognosis with those post-in-
farction patients who belonged to lower performance groups. Our results
prove the fact that even results from the very first examination have prognostic
value.

Basing on the study of the factors effecting mortality from myocardial in-
farction during hospitalization, Norris considers heart volume to be an impor-
tant indicator for prognosis. Our results indicate that, even after hospital
discharge, heart volume may be an indicator of a long-term survival of the
patient.

The value of QT imterval is thought to indicate the duration of the eleetri-
cal hieart systole. A prolonged QT interval may also reveal energetic-dynamic
insuffictency of the heart, when the duration of the elektrical and mechani-
cal systoles is unproportional. This is known as Hegglin’ s syndrome. Even
though we did not follow the Calevels and systolic time tntervals, we consi-
der as justified the assumption that prolonged QT interval in our patients was
caused by worse heart performance as compared to the survivors. This assump-
tion seems to be supported by a larger heart volume in the deceased group. In
the sense of the warks by Moss and Schwartz the extension of QT interval may
be due to increased sympathetic activity, This assumption is supported by a fin-
ding of an increased resting systolic pressure in patients who died later. Further
studies will be necessary in this direction involving systolic intervals eviden-
ce.

The fact, that patients who died during the foilow-up had a higher heart
tate-pressure product, proves higher left-ventricular work at rest for this
group.

Hard to say, whether a more expressive decrease in systolic pressure after
exercise in the deceased group may be considered as indicating a positive
influence of the exercise on pressure regulation or a lower contraction capa-
hilily of the left ventricle, In view of the heart rate values returning to the
base, we may accept the first possibility as well,

Conclusion

tn view of the adduced facts we assume thiat:

1. a long-term post-infarction peognosis is worse in cases exceeding 789 ml

in heart volume;

2. the lower the physical work capacity, the higher the mortaiity;

3. typical for the deceased group is the extension of QT interval, as compa-
red with the survival group. This finding can reveal a beginning myocardial
insufficiency as well as a higher sympathetic activity;

. the value of the rate-pressure index proves a higher resting work for the
left ventricle in persons who died during the Iollow-up.

Wi
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THE LONG-TERM PROGNOSIS OF PATIENTS AFTER ACUTE
MYOCARDIAL INFARCTION WHO DISPLAY ELECTROCAR-
DIOGRAPHIC S-T SEGMENT ELEVATION AT REPEATED
PHYSICAL EXERCISE TESTING

D. DOROSSIEV, |. HADJIVALCHEVA, 1. PERCHEV, E. SHEIRETOVA
Introduction

Some patients with healed anterior myocardial infarction (Ml} and QS pat-
terns in the precordial leads of the electrocardiogram (ECG} display S-T
segment elevation during, or shortly after physical exercise without angina
pectoris or S-T segment depression in other standard leads (figure 1}. This
form of S-T segment elevation induced by exercise [STSE) resembles the ECG
pattern in acute MI and disappears soon after the exercise is stopped (figure
2).

sxereiyy T watts wrercing : : :

T

Befora &foalter | 5 sfyer
eXIFCeLBe gEniaisa CEPTHEE R

Fig. 1. An example of exercise-induced Fig. 2. A 40 year old male patient with
S-T segment elevation in a 52 vear old healed anterior MI, who displays «lso
male patient with healed anterior myo-  exercise-induced S-T segment elevation at
cardial infarction. Note the §-T segment 100 watts and one minute after exercise in
elevation in A and I {Nehb} at 75 watts Jjeads Vy—4. The changes in the ECG have
(bicycle ergometer, sitting, 60 rpm}, and disappeared after five minutes rest,

also in leads V,.., one minute after exer-

cise.

88



Exercise-induced 5-T segment clevation is imlerpreted controversially as
sign of myocardial dyskinesia or ischaemia but is considered definitely patho-
logic (3, 3, 6, 7, 9, 11). Such patlients are suspect for aneurysm of the left
ventricle and are rarely retested {3, 8;. We had found in a previous study
STSE in 8,1 % of 431 male patients with anterior MI who had been submitted
to ergometry {4). As an extension of this study, a group of 20 such patienis
was [ollowed-up in order to assess their prognosis.

Material and Methods

The group was highly selected. it comprised male patients, aged 26 — 62
years (44,8 X+ 58 years; Mean I SD), who had recovered from coufirmed
acute Ml [WHO criterta). The MI was anterior in 19 patients and apical in
one. All patients were free of angina pectoris at rest or during activities of
daily life (1 or 11 NYHA class). They had no heart .ailure or evidence of left
ventricular aneurysm at routine examination including X-ray in the frontal
and lateral position,

The patients had reacted with STSE at their initial physical exercise test
{PET} on a bicycle ergometer, sitting, at 60 rpm, with a graded increase of
the load by 25 watt every 3 — b minmutes, and were later followed-up with
repealed PETs, The tests were evaluated with respect to changes in PWC, hi-
miting STSE accompanied by other signs or symptoms and particularly by
angina pectoris, and new coronary events [Mi).

The patients’ PET resulis were compared with reference values obtained
from 263 healthy, untrained males aged 40 — 49 years (44,2 + 2,8 vears;
p >~ (1,101, tested with the same protocol {table 1),

Table 1. Physical working capacity |PWC, cycle ergometer,
sitting, 60 rpm) of healthy indiviguals (Coutrel Group)., and
patienis with aaterior myocardial infarclion and exercise-ii-
duced S-T segment elevation [STSE-group]

Item %T;Lrgl STSE-group "
Number of individnals 263 20
Age. range [years) 40 — 49 26 — 62
Age, years {Mean i
4+ 3D 4424+ 28 | 448158 | > Q1D
PWE, watts 155 4 30 126 + 34 < .61
¥WC 170 ¢ 128 + 32 -
PWC; 5755 HPWC(Control — 86 %o < 0.001
PW(srse)/FWC 170 © — 98 % > 0,10

PWEC 170 ¢ = Physical Working Capacity at & heart rate of
17 beats/min, corrected for age.
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Table 2. Exercise leveis {watts) and number of patients [nj
related to limiting factors [STSE, angina pectoris, ST depres-
sion), and complicatious at follow-up and repeated exercise

testing
¢ | i
b . H
PWC [exercise | - . ; i
I] level) in, pis | STSE jang. oect, ST depr, Compl
iq Y | j __Ir -
50 watts 1 + - ! -+ o new M]
| i i i
i 75 walts 1 + - — | uone
| ;
| 100 watts 1 + + — | none
i .
1 .
100 watts 4 + — - ] none !
b i
125 watts 4 + — i — | none
150 watts 4 + — — r| noie
|
200 watts 1 + — — ! none
/ i i
Total 20 b 20 1 1 Inew |
| |

Resulis

The follow-up ranged from & to &8 months in the perviod between 1969 ang
1980 {38 + 27 months). In a total of 754 patient-months of follow-up 62 exer-
cise tests were performed, The exercise levels reached (watt) and the numbey
of patienis related to limiting factors are presented in table 2.

The highest workload reached was 126 L 34 watt. STSE at exercise ranged
fromy 1 mm to 6 mm (mean 265 mm}. The reason for stopping the test was
STSE alone in 14 patients. In one patient STSE was accompanied by angina
pectoris. A second patient, who reacted at retesting withh $-71 segment de-
pression at 50 wat!, survived five years later a new posterior acute ML All
other 18 patients remained in good condition and free of pain (table 3). Their
PWC of 133 + 27 watt was 86 % of the PWC max of the healthy controls
F135 1 30 watts; p = 0,001). [t was also 105 % of the PWC of the control group
dt a heart rate of 170 beatsmin, corrected for age [PWC 170¢ = 1275 + 32
watls; v~ (L107].

Gistussion

bio order o facilitate the viterpretation of STSE in high level physical exer-
cise lesting, radionuclide methods could be of value in selected patienis {1,
5, 143, Ecliocardiography at high level! PET proved still techoically difficult
in our lahoratory although some successful attempts had been reported (2).
While & combination of echocardiography with 131 CsCly scintigraphy seemed
appropriate from our experience for the purposes of non-invasive diagnosis
of left ventricular aneurysm when both methods showed unidirectional re-
sults, Thallinm-201 scintigraphy at exercise could quantitate and locate re-
gional myocardial ischaemia (13, 14).

We could submit so far only five patients of the group (n = 20) to
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Table 3. Follow-up by repedted physical exercise tests of 20
mitle patients with transmural old myocardial infarction and
exercise-induced S-T segment elevation {STSE}

Characteristics Results
Foliow-up, months [range) % — 88
Follow-up, months [Mean 4+ SD) 3w+ 27
Total follow-up, patient/months 755
Total number of exercise tesis 52
Patients with anterior MI 19
Patients with aplcal MI 1
STSE 1o mm, range 1—6
S5TSE i1 mm, meilr 2.65
Ouly with STSE at follow-up, N¢ pts 14
With STSE + angina pectoris, N? pis 1 ‘
Wilh 8TSE + S-T depression, N* pts 1
PWC o pis with STSE only (N¢ = 1
8 pls) 123 + 27 watts
PWCrsrs / PWCrGontratss [ = LN
= 263} i 105 % (p > 0.10)

131 CsCl; scintigraphy. Three had no evidence of heart aneurysm. Their PWC,
limited by, STSE, was 100, 125, and 150 watts respectively. A patient with
evidence of left ventricular aneurysm could perform at 150 watts without
other limitation than STSE, It was a second patient with aneurysm of the left
ventricle and S-T segmeaent depression at 50 watt, who later developed a poste-
rior di.

A PWC superior to 100 watts Implies in most cases with transmural bt less
than 35 % scar tissue of the leit ventricle {12). The 18 patients of our group
wlio remained in good condition mmost probably fail in this category.

Dunn et al. (1980) found in 25 patients with previous transmural M! and
STSE, that all hagd abnormal wall motion at the site of the G waves, shown
by left vepntricnlography {5]). The authors conclude, that transient exercise-in-
duced ST-segment elevation over abnormal G waves may be due to peri-infare-
tion ischaewmia, abnormal ventricular wall motion or beth. Exercise ST-depres-
slon could reflect most probably another area of mvocardial ischaeinia rather
than being reciprocal to ST elevation.

It could be demonstrated in animal experimentation that transient ischas-
niic asynergy of the left ventricular myocardium may resait in 3-T segment
elevation which would reflect a functional aneurysm [(11).

The faci that most of our patients could tolerate high workloads without
angina pectoris suggesis the probability that the ST3E, which persisted at
repeated PETs, was related more to an abnormal left ventricular wall motion
than to severe coronary insufficiency. This possibility, as already stated by
Chahine te al. [1976], could explain the absence of severe complications in
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the group of 14 patients in contrast to the one patient with ST depression at
50 watt (ischaewmic factor] who developed a new MI,

Conclusions

It seems from the follow-up of this highly selected small group of 20 pa-
lents with sustained anterior, transmural MI that exercise-induced transient
S-T segment elevation over a Q-wave at rest may have a relatively good prog-
nosis if assoctated in repeated Plhiysical exercise testing with a high physical
working capacity of at least 100 watt or equal to the physical working capacity
at @ heart rate of 170 beats/min, corrected for age.
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CORONARY RISK MEN RESPONDENCE TQO REGULAR EXER-
CISE AND THEIR AB BEHAVIOR PATTERN

1. S3IMON, E. KRUZE], R, TECHLOVA

The coronary-prone behavior patiern called Type A has been defined by Ro-
senuian and Friedman (1] as a syndrome manifested by some, or all the fol-
towing: intense striving for acluevement, competitiveness, being easily pro-
voked, impatience, time urgency, abrupiness of gestures and speech, over-
commitinent 1o vacation or profession, restlessness during leisure hours, sense
of guiit during periods of relaxation. The most prominent feastures of Type
A behavior are time urgency and hostility. Type A behavior pattern was pro-
vid as a significanl predictor of coronary heart disease (CHD), a finding since
confirmed by prospective and retrospective studies (2, 3).

Six years ago a large epldemiologic primary-preventive study of CHD was
starte at different research centers in this country. The study has heen
enordinated by the Epidemiological Reseavch Group of IKEM in Pragie and
followed a common protocol. Thie aim of the study was to prove whether is
it possible to modify by multifactorial intervention the level of coronary risk
factors in our population of middile-aged men 40 — 50 yars old. Regular phy-
slcal (raining was recommended as an important primary preventive measure.
Because we followed in a subsample also the behavior patierns we wondered
if the personality types may influence the respondence and attitude towards
the intervention.

Methods

I & large industrial plant 4 250 men 40 — 50 years old were selected and
invited for screening examination according to a standard protocol (4}. Three
theosand seven hundred and fifty eight men participated in the whole study
i. e. 90 % respond-rate. The group of risk men was characterized by heavy
smoking, mild or moderate hypertension, hypercholesterclemia, positivily of
Rose' s chesl-pain questionnaire for anginag or possiltle infarction hut with
nermal rest — ECG and positive family history of CHD in parents up to 65
years. It included 1 553 men, 1 204 of them who bad no contraindications for
a mass physical fitness testing were invited and 597 participated (tab. 1] Tho

Tuaide 1.
Risk series 1593 men, 40 — 50 vears old,
P RESPON-|
YEAR INVITED i TESTED | DENCE
N S .| RATE %
| :
1974 610 1 312 | 518 |
] :
IE : |
1940 : 594 E 285 | 480 |
[ ..'I —— e .__...I; ______i___,____,,..,.___!
. TOTAL 1204 1 507 | 496 |
| ] | |
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physical fitness testing consisted of a battery of moboltty teste and oi a 12.
min. distance course by Cooper. The standardized screening and testing me-
thods were elaborated by the coordinating research group in IKEM, Prague.
The details of the methods used in the study were published (4).

The behavior patierns were assessed by a structural interview (5) and Dby
means of the Jenkins Activity Survey (JAS) (6], and Eyseneck’ s Persunalitx
inventory (EPI) (7). These examinations were carried out by a psychologist
(Dr. E. K.), trained in Dr. Horvath' s laboratory at the Institute of Hygiene
and Eptdemiology [IHE) in Prague.

Resulis

Three series of men were used (tab. 2}. Series I was represented by 157
randomiy selected men out of the whole pisk group of 1 553 subjects. Their
behavior patterns were assessed mostly by interview. Series 1I consisted of
another 103 men randomly selected out of 597 barticipants in the mass phy-
sical fitness testing. Series 1Il included S0 men out of 68 risk men who parti-
cipated as long as two years In physicai training programme (PTP), two hours
per week in gymnastics, The latter two series were examined mostly by JAS
and EPI tests and partly by interview.

For the purpose of this study we divided the behavior types ohserved in
our series in such a way: 1] Type A included both Subtypes A 1 and A 2, 2)
Types Non A included Type B, i. e. the true opposite to Type A, bearing dis-
tinct features of a relaxed and easy-going subject without time urgency and
hostility, further. Type X, a mixed type with properties of both distinct Types
A and B and subjects N, having distinct symptoms of neuroticism.

We observed significant differences in the frequency of behavior typses
among our series. Type A was found significantly less often in series II and
1T than among the whole risk population, i. e. in series I (Graph 1). The op-
posite was observed for Non A Types. The mixed Type X was observed signi-
ficantly more frequently in series 1I and III, i. e. in those subjects engaged

Table 2. TYPES
“f
100 - HOK .ﬂ
SERIES 1 n = Risk men population A p = D001
SERIES JI n = Participants on physical [T Pz 0,000
programme A A ’-I-
SERIES Il n = larticipunts on P, T. ord
fitness testing "I"

LLE

204

O,

0

] . th Lon
1 n * 157
Graph 1. Prevalence of T and Non A be- HEE e
havior pattern (Per cent + 2 SE) W wo= s
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Graph 3, Prevalence of workmen and iech-
nico-economic workers,

in the physical fitness testing or PTP than in the series I (Graph 2). The
frequencies of the Types were not infiuenced by profession of probands in
series 1, which included approximately equal amounts of workmen and tech-
nico-economic workers (Graph 3], in series 11, however, were found as Types
A among technico-economic workers than among workmen,
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Discussion

Al primary-preventive programunes for CHD sharing several problems. It
ig always difficult to motivate hiealthy middle-aged men for anp abrupt chan-
ge of their established living habits, above all to give up smoking, adhere to
g slrictly recommended diet and keep up a life-long antihypertensive treat-
renit. and alsg to exercise regularly. The caronary-prone Type A appears
Capable of inducing several phenomena thot are contemporaneously consi-
dered as risk factors for CHD. Type A behavior may elevate plasma choiasters;
{81 norepinephrine (9], the insulinogenic response to glucose [10), may en-
hieitce the clotting time (8) and is probably also vontributing to coronary va-
sospasms and sudden death due to Mg deficiency (11, 12]. Heavy cigarette
smoking and the prevalence of hypevtension are also predominantly found in
Tvpe A subjects (13).

The hypothesis is thal subjects of Type A behavior could benefit from re-
gtlar excrcise aud PTP. Recreational physical activities would probably help to
dissolve psychical tension and emulgate feelings of hestility and tiine urgency,
However the Type A subjects often resist aily regimen  that aims to modify
their sense of time urgency and their free-floating hostility (13). Our sindy
Ltas proved that Type A subjects are more resistant to any efforts to modify the
Iow physical activity that the Non A Types. Some Type A subjects prefer in-
dividual programme of competitive sporls, the objects of which are more
or 1ss to win not to relax. The mixed Type X seems to possess enougi ca-
pactty 10 abey rational arguments and correct some ominous personality tratts.
On the other hond, it is aiso difficult te motivate Type B for PTE. They are
S0 easy-going thal they dislike mass organized programmes and time sche-
dules. Subjects N usually cooperale willingly on preventive programme becsu-
s¢ of their constant worries about healif, PTP and frequent health examina-
tigng probably cut down their neurotic anxlety,

We suppose tliat the behaviour patterns significantly influence the TeSpOn-
dence aud adherence for any primary prevention, progratnme for CHD inciu-
ditig the PTP. Special attention is to be given to Type A subjects.

Summary

' a population group of 157 middle-aged men 40 — 50 years old with co-
ronary risk factors: smoking, hypertension and hypercheiesterolemia the pre-
valance of hehavior patterns was asg follows. A 58,1 %, B &8 0, X (mixed type]
14,6 %, N [neurotic symptoms] 15,5 %. These type frequencies were compared
with those in anothey group of coronavy risk men interested in regular ply-
sical training programme organized as a primary prevention 1negsure.

01 597 coronary tisk men barticipating on physical fitness testing, 103 app-
lted for an organized physical training programme. Of the applicans 8% par-
ficipated regularly for 2 vears in the courses ? fiours per week In gymnastics.
The assessment of behavior patterns in 103 applicants and 50 partictpants for
birysical training showed that Type X prevailed and Type A was ascertained
In w3 lew as 27 0.

We can coaciude that the way of life determined by the behavier patterns
infiuences significantly the respondence and adherence for physical training
programme within the framework of primary prevention of coronary heart
Cisease,
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CASNE ZATEZOVE VYSETRENI U NEMOCNYCH PO IN-
FARKTU MYOKARDU

]. CANIBAL, P. VAVRA

Vyseitili jsme €asnym zat8Zovym testem (CZT) 28 nemocnych po prodéia-

néin infarktu myokardu {IM) jeSt& pfed jejich propost#nim z nemocnice.

Materiil a metody

Bylo vySetfeno 23 mu#l a 5 Zen, z nich¥ 26 prodélalo IM transmurdlni {5720}

a 2 IM netransmuralni. Podle lokalizace 3lo 16 krat o IM predni {pFedni, ante-
roseptdlni, anterclaterdlni) a 12 krat o IM zadni (diafragmaticky, posterolate-
ralni). K vySetfeni byli vybirdni nemocni podle Jelinkov¢ch kritérii, tj. nemocni:

a) bez prolongovanych stenokardil,
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b) bez kardiomegalie,

¢) bez znamek méstnavé choroby srdecni,
d} bez epistenokardické pertkarditidy,

e) s CK mensi nez 10 mkat,

Pfed vySetfenim jsou nemocni klinicky vyetFeni, je sniméan 12. sv. EKG zaz-
nam, EKG pFi Valsalvové manévru a EKG v stoje. Prace je kondna na bicyklo-
vém ergometru, jsou snimény svody podle Masona a Likera 12. sv, Chirakar-
dem 601 TK. Na monitoru jsou b&hem vysetfeni kontinualns sledovany svody
Vi — V6 podle v§bé&rn. Funkéni laboratof je vybavena zdkladnimi prostfedky
pro akutni kardiopulmonaini resuscitaci. Inicidlni z4t8% po dobu 4 minut vo-
lime 0,3 W/kg hmotnosti, kazdou druhou a &tvrtow minute méfime krevni tiak
(TK) a zapisujeme EKG. PP dobré toleraci zdtd%e pokradujeme po jedné mi-
nuté odpodinku v testu, zdtdZ zvylujeme kaZdou minutu 0 20 W, koncem ka2-
dé minuty mékime TK a zapisujeme EKG. Ve vySetPeni pokracujeme do subjek-
tivniho maxima nemocného, nebo je prerusujeme p¥i vzoiku subjektivnich,
klinlck¢ch nebo EKG znamek, které jsou indikaci k pierudeni testu. V zota-
veni sledujeme minimalng do desité minuty. VySetfujeme pri medikaci,

Vysledky,
E Tebulka 1.
Primér [ Max — Min.
VEE (r.) 56,9 40 — 76
Deir po IM 20 14 —32
W max (W) 66 30 — 150
CP (W) 312 80 — 700
CP/kg [W/kg) 19 1 13-84
TF/min. klid 74 51 — 107
| TF/min. zat, 117 93 — 150
TK syst. k1. (kPa) 170 133 —-239
TK diast. kl. [kPa) 11,3 80 —13.3
TKs., 2at. (kPa) 22,0 i7.3—202 |
TKd., zdi. {kPa) 12,3 100 — 159
METs 3.8 25—57

+ CP = celkovd préace
METs = metabolické jednotky

25 nemocnych toterovalo prvni €tyfi minuty zdt&Ze nebo ZAl&Z vys%. Pouze
u tf nemaocnych byl test pEeruden na prvnfm stupni pFed dosaZenim &tvrié
min. Dvakrat pro tachykardii nelmérnou zdt¥%i, jedenkrat pro ekvivalent ko-
morove tachykardie,
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Tabulka 2, ZatdZove EK(

ir! Elovace ST 5% 18 % |
r Ueprese ST gx 32 0y
Arytmie ax 18 ¢ [
I Pokles TK, TF 2x 7 %
r| Negat, Ox . 32 05 I

]

Patoiogickeé ndlezy pri zdté%ovém EKG se veiginou kombinovaly. Z arytmii by-
ly zachyceny GtyFikrat komorove extrasystoly s bigeminii, jednou ekvivatent
Komorové tachivkardie s multifokdlnimi komorovymi extrasystolami.

Tabulka 3. PriGiny ukonéeni CZT

] EKG zmény 7X ! 259%
‘ Neadekvatui reskce TK & TF 5x | 15
Dugnost 2x 21 %o
Angina 4x 14 %
Ptiznaky cerebrovaskul. insuficiencie 1x 3%
Lokdlni svalova nebo celkovd dnava | 7X 25 1%

I zde se priznaky o pFidiny ukongeni CZT vét3inon
kombinovaly.

Tabulka 4. Zotaveni

’ ~MNove" arytmie

T
% 5%

1 PozitéZovd hypotenze ! 1x
Porucha vedeni [ ix

E +Fyziol* prabéh . 21x

Z .hovych® arytmii, tj. arytmii, které nebyly zaznamenany v klidu a ani bshem
ZdtéZze. jsme pozorovali tFikrat vznik supraventrikularnich a dvakrat vznik
komorovych extrasystol. U jedneho nemnocného vznikl ve tficaté sekunds blok
leveho raménka, ktery spontanné vymizel ve 24. min. zotaveni.

Zivér

Casng rehabilitace nemocnych po IM je vieobecns viitd. RovnéZ CZT se na
nékterych pracoviitich provadi jiZ Fadu let, Rizni autoH se zhoduji v zavérech,
Ze nemocni s vyskytem denivelaci ST, zdvaZnymi arytmiemi odkrytymi zdtezi
a tachykardii neodpovidajici zatssi majl vyisi incidenci Komplikaci jako jsou
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reinfarkt £i néhld smrt. Proto véasné rozpozndni nemocnych takto ohroZenych
miize volbou adekvatni terapie pfedejit t&mto fatdlnim komplikacim, CZT davi
objektivni informace tykajici se pracowvni kapacity, informace, které mohou
byt pouZity k pldnovéni terapie a rehabilitace v raném obdobi po probéhlém
IM, poskytuje i informace o prognoze. Dalsi vy3etieni, které opakujeme za
tr'i mésice po CZT, umozni cenné srovnani kardiopulinonalni odpovédi na zatés,
Toto srovnani pak ma nemaly vyznam prognosticky a zejména posudkovy u
nemoenych v produktivnim véku, Vyznam sledovdnf a Fizené rehabilitace neni
jen ve zvyseni pracovni schopnosti myokardu, ale i v tom, Ze zlepSuje psy-
chickou kondici nemocnych.

V souhlase s jinymi autory povazujeme CZT zo vhodny a bezpeény pii za-
chovani viech kritérii vybéru nemocinych a jejich peclivého sledovani béhem
vyZetfeni a po ném.

VYKONNOST A RIZIKOVE SKORE PRI RUZNYCH VARIAN-
TACH DLOUHODOBEHO REHABILITACNIHO PROGRAMU

I. STOLZ, ]. HAMMER, J. MALKOVA, |. VALEK, J. WIDIMSKY

Unifaktorialni studie, zamarené pouze na otdzky fyzické aktivity jsou spo-
ieny s metodickymi dskalimi. Je tomu tak proto, ze sdm program vede nutné
k selekci ufastnikil, fenomény drop out a drop in a dalsim pidruZenym zms-
nam Zivotnich navyki,

Proto se dnes vétsina kardiologickych center priklani ke komplexni sekun-
darni prevenci, jejimz cilem fe kontrola vSech znamych faktord urychlujicich
zakladni onémocneni. Prototypem takové studie byl sekundarné preventivni
evropsky projekt SZD (1). Ani tyto studie nepfinesly jednoznacné vysiedky
(graf 1}. Rozdily v mortalité a morbidits byly prokazdny jen v nékterych
centrech. V tomto sdéleni se vénufeme analyze vystedka praZského centra,
kde jsme se zaméfili na pohybovou, nutritni a psychologickou intervenci.

Metodika a néast ve studii

Do studie byli zafazni mu z oblast Prahy 4 a Prahy 10 z peislugné spa-
dové oblasti ve v&ku do 65 let, ktefl byli v akutni fazi hospitalizovdani na ko-
ronarni fednotce. Dlagnoza jednoznatného infarktu byla stanovena na z4-
Kladé Kkritérii regisiru akutniho infarktu (2). PreZili-1i takto definovani nemocni
14 dni hospitalizace a nebyl-li infarkt myokardu projevern termindlniho sta-
dia jinych chorob nebo nebyl-li provazen jinou nevylétitelnou chorobou, byii
takto definovani jedinci zaregistrovani a dale sledovani. Podle protokelu stu-
die bylo provedeno podrobné vydetfeni kardiologické, metabolické, biochemic-
ke, funkéni a psychologické {4}).

Mortatita a morhbidita jako konec¢né body studie

V (Filetém ohdobi bylo zuregisirovano 14 kardiovaskuidarmich smrti, co¥ &i-
ni 85 % celkové miortality za toto obdabi. Kardiovaskularni mortalita dosaho-
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vala 17 % od druhého tydne do 36. mésice a 13 % od konce 3. mésice do 36,
mésice. Plnd polovina zemielych pochdzela ze souboru osob, které prodélaly
jeden nebo vice infarktd. Diskriminaéni a regresni analgzou jsme prokazali,
z: zembell m8li vys8{ srdeénij Index, niZ8f hladiny linolové kyseliny a vyssi
spotiebu glycidt. U vice neg poloviny zemfelych nedoporudil kardiolog v ti'e-
tin mésici funkéni zdisZove vySetFeni. Nefatdlnich recidiv infarktu bylo v stej-
ném obdobi zaregistrovéano 7, co# ¢inilo 6 % souboru.

Zmény ve vykonnosti

Ziiény vykonnosti jsme sledovali u tFi podskupin, z nich? jedna cvidiia pod
vedenim t&lovychovného pedagoga, druh4 trénovala individuaing a tieti méla
zakladni pééi na drovni komunity. Zindny byly nejv¢raznéjii u skupiny s orga-
nizovanym tréninken. Vzestup celkové prace é&inil za 3 roky 259,66 wattd,
Zlepsili se i nemocni cvicici individudlné. Pritm&rng vzestup v této skupind
¢inil 1475 wattd, V konirolnim souboru se po prvém roce celkova price he-
meénita. Aktivn&jsi nemocni byli schopni vykonat stejnou pracl s niz§im pro-
duktem srdelni frekvence na krevni tiak. Klidové hodnoty srdecni frekvence se
meénily jen u skupiny s intenzivnim vicvikem, kde dodio k poklesu ze 76,1
na 698 aderii za minutu, coz pfedstavuje ziménu na 5 % hladinu vyznamnaosti.
Intenzivn&jsi vycvik nevedi k zvétsenému vyskytu prognosticky neptiznivych
polozek Minnesotského kédu ve skuping 11 ani k vatsimu vyskytu zatéZovych
elevaci. V¢skyt arytmii nebylo mo#no pro nizké procento pozitivnich udajl
statisticky hodnetit. U cvi¢icich nedoslo k vzestupu srdecniho volumu ani k
vzestupu znamek srdecni nedostatecnosti.

Hmotnost poktesla jen u organizovang cvitici skupiny. [Tab. 2).
Zména metabolickyeh parametra

Uvodem je tieba zdliraznit, e metabolické pomeéry u muzi po infarktu myo-
kardu jsou podstatné odliZné od praméré znamych u muZi stFedniho viku,

Tabulka 1. Celkova prace na bicyklovém ergometru p#i
kontrolnim vyZetieni po 3 letech.

! W

A skupinovy tréuink |F T I 1 0103
n =24 sn | 374,34
P = 0001

B individudlni trénink T | 845,13
n o= 27 ' SD 467,12

p <005

C zdkladni zdravotni T 466,01
peda n = 46 sD 23,20




Tabulka 2. Zmény télesné hmotnosti.

vslupni 36 mésicd
vysetfeni po 1M
skupinovy trénink T 3,7 0.6
D= 24 51 102 9,6
[: p < 1,05
individudlng ¥ 797 79,5
trénink 5D 9,9 104
n = 27
zdkladnf zdra- F 80,5 80,4
votiri pete sD 12,0 11,6
n = 46

Tak prevaience hyperlipoproteinémii typu Il a piedeviim IV byla Sestkrat vysgs,
prevalence diabetu pétkrat vy3%i, subklinickou poruchu glycidovéhe meta-
bolismu jsme prokazovali dokonce v 41 %. PFicin tohoto rozkolissni je jisté
vice. Nesporné se na ném podili kompiex humoralnich zmén, rozkolisana ener-
getickd bilance i zm&ny v Zivotnich n&vycich, piedeviim stop v KouFeni. Mezi
jednotlivymi metabolickymi faktory navzdjem i mezi progndzou nemocnych
a metabolismem byli jednoznatné a signifikantni vztahy. Byl nalezen negativni
vztah mezi souttem hodnot glykémii a hladinou imunoreaktivmiho inzulinu na
strané fedné a vykonem p¥ bicyklové ergometrii pa strand druhé. MNaopak
vztah mezi imunoreaktivnim inzulinem a srdetnim indexem byl jednoznadéné
pozitivni, SouCet glykémii koreloval s hladinou triglycertdd pfFi nasledujicim
vy§etfeni.

Soustavnou diemi intervenci se podafilo pfedeviim sniZit zvySenou hladinu
triglyceridtt. Celkovy energeticky ptijem poklesl podle podrobné nutriéni ana-
lyzy 0 16 %. Podil tukd v diet® se sniZil na 34 %, co* je nutno povaZovat za
optimnwmn v ¢eskoslovenskych stravovacich mozZnostech. Statisticky signifikantni
20 % pokies triglyceridd by) prikazny po celé sledované obdobf do konce
tfetiho roku. Mezi cvificimi a necviticimi byly signifikantni rozdily v hlading
imunoreaktivniho inzulinu, Spotfeba glycidii poklesla o 12 % a na této drovni
se udrzovala v prvém i drubém roce po vySetieni.

Pro interpretact vykonnostnich i metabolickych parameird je velmi pod-
statnd spravnd interpretace psychologickych itdaji, Nemocné jsme hodnotlili
Learyho testem. Soubor mél pFedevSim signifikantné vy35i skére dominance,
a 1o nezévislé na socidlnim a pracovnim zatazeni. Distribuce neuroiicismu
a agresivity se nelisila od b8Zné distribuce vzorkéi méstské populace. Domi-
nantni osoby se hilfe podrobovaly dietnim doporucenim, jejich vykon pit
vstupni ergometrii byl vzhledem ke klinickym parametram vyS3L. Naopak cso-
by s vy3sim skére neuroticismu dedrZovali lépe jak dietni, tak i pohyhova
doporudeni.
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Zmény kuifackych navyka

V souboru koufili pfed vznikem infarktu vice nez dveé tfetiny. Srovnali jsme
zménu navykd ve vztahu k reZimu fyzické aktivity, Nejlepsich vysledkid ULylo
dosazeno u skupiny s organizovanym tréninkem, kde po tfech letech Koufiio
méné nef 10 %. V ostatnich podskupindch poklesi pocet kufakd o Ctvrtinu.
Tente pokles byl podstatné vy3$i nez u skupiny zafazené do primérni pre-
vence (tab. 3i. PPes zmény v kufdckych navycich pokiesia u organizované cvi-
¢icich | hmotnost.

Disknse

Tiileté sledovani nemocnyclh po infarktu ukézalo jednoznaCug na dskali i
moznosti komplexni intervence v ramci sekundarng preventivni studie. 13 %%

Tabulka 3. Zmény ve spolielbd cigaret po dvouleté inter-
vencl v oramel Narodni multifaktovidlnd primdrng pre-
venlivii studie —- centrum Priaha,

|
! Zminy ve spotiebe cigaret n = 237

cvitict necvifici I
okl NN (L=l i N
. I :
n Yy u o Yo
Prestali koubit 28 22.4 31 9.2
e [ {
| | i
Snizili denni davku 12 a6 | 17 | 105
Zméng nenastala 33 26,4 | 53 gy
I !

Tabuika 4. Vesledek dotuzonikové ankety primarné pre-
vantivni studie. Aktivita v dospélosti rozhodujicim zpa-
sobem determinuje adherenci.

Doba vBnovdna télovychovne dinnosti

i
V soucasué dohé ] Po vojenskeé sluihéé

L |y

!
I
? |
! i noot Yoo g oo %
! i : ; | |
5 ; z ! ] |
! vibae ne I are 1 o8 1 198 ;282 |
| i ; i !
v i : : !
1x tfdni 144 213 | 218 ;323
2x% tydué i 47 | 8,4 127 Ba
3X tydnéa vice 7 1,0 130 19,2
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mortalita zd 3 1éta je dobie srovnateind s mortalitou v zemich s vyspélou
kardiovaskuidrni péc¢i, ale niZ$i metabolickou stlgmatizaci. Tréninkovy dlou-
hodoby program se podafile zajistit jen u nemocnych s diouhodobym aktiv-
nim vztahem k t&lesné aktivitd, Z tohoto hlediska jsou podsiainé vysledky
nasi primarng preventivni studie. U &tyficetiletych muZd ma aktivni vztah
k télovychovné aktivité ménd nex 30 % vzorku (Tab. 4). Méné neZ 10 % dosa-
huje intenzity vycviku s moZnym kardioprotektivaim dopadem. Pohybovou pre-
venci je proto tfeba zahdjit podstatng dfive, neZ k akutnimu infarktu dojde.
Jen tak lze ofekavat dlouhodobou adheranci.

Souhrn

V souboru 107 nemocnych sledovanych 38 mésicd v ramci sekundarni pre-

vence byly zhodnoceny mortalita, morbidita, vykonnost, nutriéni faktory a
zmény Zivotnich ndvykd. V kritkém Casovém obdobi byla mortalita determi-
novina pfedeviim rozsahem infarktu, poétem recidiv a rozsahem atehosklero-
tickych zm&n. Analyza vykonnosti ukizala, Ze nejvyssiho optimainiho piirdstku
lze dosdhnout soustavnym organlzovanym tréninkem. Trénink nebyl spojen
s kardiovaskuldrnim rizikem a byl pejudinn&jsim prostiedkem v kontrole pfi-
rlistku vahy u byvalych kuiakd. Byla prokdzana linearni zdvislost mezi na-
sycenymi mastnymi kyselinami, glycidovou toleranci, inzulinovou sekreci a
vykonnosti.
Nutri¢ni intervenci se podafilo sniZit hladinu triglyceridit a pfiznivé ovlivnit
energetickou bilanci. Psychologické vySetFeni Learyho projekénim testem ukd-
zalo zvysené skore dominance v souboru nemocnych po infarktu., Dominantni
osoby mé&ly hordi respondenci na viechna dietni i pohybové doporudeni.
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PHYSICAL STRESS TOLERANCE UNDER VASODILATORS IN
PATIENTS WITH CHRONIC ISCHEMIC HEART DISEASE

W. URBASZEK, B. GRAF, A. MEKAT, B. WEDLER
Hemodynamic improvement provided by vasodilators at rest is maintained

during exertion in patients with coronary artery disease and left ventricular
dysfunction. The prefered drugs are short and long actlig nitrates. The exa-
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mination has been carried out to compare the results from well known gly-
ceryltrinttrate and the new vasodilator prazosin. Both drugs have different
action points, glyceryltrinitrate more on the venous part and prazosin on the
arterial and venous part of the vascular system. Particularly through this
action on the arterial system myocardial underperfusion in ischemic regions
during exercise may set in. The purpose of this study was designed to evaluate
the response to a bolus from prazosin on exercise tolerance in patients with
non manifested cardiac failure and ischemic heart disease.

Methods

Thirty six patients, aged 33 — 63 years, average 50 years, with chronic is-
chemic heart disease in functional class iII of the NYHA classification were
studied. All patients a myocardial infarction in the last two yedars. The phy-
sical performance was nearly 50 % of the normal levels. The spiroergomerric
éxaminations were done in the supine position on a bicycle ergometer (KE-21
Medicor, Budapest] in 25 watt steps, each step about 5 minutes to a symptom-
limited submaximal performance. The cardiac output was estimated according
to the Fick principle. The oxygen consumption was measured (Spirolyt II, Jun-
kalor Dessae) and the oxygen content estimated in the blood of the pulmonary
artery and the femoral artery. The pressure in the pulmonary artery was mea-
sured with a floating catheter [Pulmoflex, VYGON) and the arterial pressure
noninvasively. The strokework index and the pulmonary and systemic resistan-
ce were calculated. We examinated two groups. One group with 20 patients
got glyceryltrinitrate intravenousty with a dosage of 3 mg/h. The glyceryl-
trinitrate infusion began 30 minutes before the exercise and lasted till 15
minutes after the break of the exercise. In the prazosin group there were
15 selected patients. One day before the main examination we proved a test
dose from 1 mg prazosin vas administered orally. On the next day all patients
got 2,5 mg parzosin and 90 minutes later we started with the exercise. One
patient collapsed in the recovery phase and 250 m! of a plasma was admi-
histered. After the infusion he had stabie cardiovascular regulation. The com-
parison of the hemodynamic resuits was done for siress under 50 watt.

Resulis

The cardiac perfarmance increased during the glyceryltrinitrate-
infusion and after the treatment with prazosin significantly (p <005) {fig. 1)
and nearly in the similar range compared with the situation without both
drugs.

The influemces on the arterial pressure at rest (fig. 2] were diffe-
rent in bath groups. Under triglyceryltrinitrate there was a drop in the arte-
rial pressure, significant (p < 0,05) for the systolic level. Prazosin decreased
significant by (p < 8,05) the diastolic level. With the applied dose of glyce-
roltrinitrate and prazosin the arterial pressure during stress was lower, The
differences compared to the situation without this drugs were not significant,

The heart rate was not influenced by any of the drugs. At rest and du-
ring exercise (fig. 3) there were no differences.

The pulmonary pressure decreased at rest after drug application
in both groups significantly, In the chosen dose the glyceryltrinitrate acted
stronger. The smail prazosin group showed no significant effect on the pulmo-
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Figure I. Performance without [} and with glyce-
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Figure 2. The arterial pressure gt rest and during exercise
without and with GTN or prazesin,

nary artery enddiastolic pressure (fig. 4). During exercise the patients had
a significantly lower systolic and endiastolic pressure under prazosin (PASP
p < 0,01; PAEDP p = (,05). The glyceryltrinitrate group showed a similar di-
rection during the stress induced pressute development in the pulmonary arle-
ry. Because of greater standard deviaton of the systolic levels these changes
were nonsignificant.

The cardiac index [Cl) increased at rest under the treatment without
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Figure 3. The heart rate at rest and during exercise without
and with GTN or prazosin.
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Figure 4. The enddiastolic puimonary artery pressure [PAP)
at rest and during exercise without and wilth GTN op prazo-
sin.

significant differences (fig. 5). During exercise in groups of both patient were
different initial vaines for the cardiac output. The CI increased through glyce-
ryitrimitrate and prazosin to a similar endpoint, Only for the glyceryltrinitrate
group we found a significant decrease compared with the situation wiikout
this drug,

Under the conditions of rest the stroke work index (8 W1 fig. 6] was
unchanged for the glyceryltrinitrate group and the prazosin group. During
ewercise both groups showed a nonsignificant decreasing tendency. The decre-
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Figure 5. The cardiac index {CI) at rest and during exercise
without and with GTN er prazosin.
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Figure 8, The stroke work index [SW@] at rest and during
exercise without and with GTN or prazosin.

asing tendency may be the expression of an economical heart work and a bet-
ter stress tolerance.

Glyceryltrinitrate and prazosin caused a decreasing tendency for the mean
total peripheral resistance during rest and exercise (fig. 7}. The
changes were greater under rest conditions and smaller during exercise. Both
drugs promoted the physiclogical regulation of the arterial resistance. With
regard to the total peripheral resistance both groups were different during
rest and initial conditions.
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Figure 7. The mean total peripheral resistance at rest and
during exereise without and with GTN or prazosin,
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Figure 8. The mean pulmonary arterial resistance at rest and
during exercise without and with GTN or prazosin.

In contrast to the arterial vascular system the effect on the mean pulmonary
artertal resistance was instructive [fig. 8). During rest and exercise
there was a sigpificant reduction in the mean pulmonary arterial resistance
indicating the better pump function of the lieart.
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Discossion

A number of reports have documented that vasodilators cause an increase
in cardiac output during rest and exercise in patients with cardiovascular
dysfunction and chronic heart failure. Especially the effectivity of glyceryl-
trinitrate 1s well known (URBASZEK 1980, BUSSMANN 1978, ARONOW 1979).
The main action of glyceryltrinitrate is a result of Its influence on the pe-
ripheral venous system. Glyceryltrinitrate causes a dilatation of the venous
system and a decrase in left ventricular filling pressure. Moreover, hecause
the arterioles are dilated, hiypertensive blood pressure levels are lowered. The
decreased arterial pressure causes a reduction of left ventricular impedance
against the ejection and therefore alleviates the stroke work of the heart.
The problem is the necessary prolonged action and the optimal dosage of
nitrates for each patient. To get better results and an additional effect on the
arterial systems nitrates were combined with oral hydrazine (ARONOW 1979].
30 oral hydralazine completes through its predominant arterial dilator cifects
this treatment. Prazosin is reported tc have peripheral vascular relaxing ef-
fects by a combination of post.-synaptic alpha blockade and direct section
(SCHOOG 1978}, Prazosin acts on the arterial and venous systeimn.

The present investigation demonstrated that oral prazosin in the dose of 29
mg Liad similar effects on the cardigvascular dynamics like glyceryltrinitrate
infusion. The physicat performance increased under economical conditions.
The heart works with a lower pressure and a larger stroke volume devetop-
ment. There were no clinical and electrocardiographical sings for a myccardial
underperfusion or a coronary, steel-like syndrom promoted through the arte-
rial dilation effect of prazosin, particularly under the situation of exercise.
The heneficial effects of a single dose of prazosin proved on the pressure
levels showed a maximum between 90 to 120 minutes and lasted about 4 hours,
sometimes up to 6 hours. According with other investigations we had an indi-
viduai hemodynamic response to vasodilators and also to prazosin [DESCH
1979]. In the demonstrated group the patients tolerated the dose of 2,5 mg.
Possibly better results may be achieved with higher doses. Compared with the
gtycerylirinitrate group prazosin should similar results with this medium high
dose. The disadvantage of the attenuation of the resting hemodynamic with
long-term administration of long acting vasodilators is probably not valid for
stress. Thus we interprete our observation, that with a maintenance dose of
2,5 mg prazosin 3 times daily the symptoms of angina pectoris and the need
of nitrates are reduced, Together with the clinical aspects we think, that the
application of prazosin gives similar good results like the glycerylirinitrate
infusion with the difference of longer effectivity.

The better stress tolerance in both treated groups expressed directly the
significantly lower ST-depression (GTN-group: without GTN: x = 0,25 mV +
0,09; with GTN: 0,107 mV + 0,08 :p < 0,01; prazosin-group : without prazosin :
10256 mV + ,07; with prazosin: 0,106 mV =+ 0,114) and confirms also the
hemodynamic parameters.

Sammary

The physical stress tolerance was proved throuth a bicycle ergometer in 36
patienls with chronic ischemic heart diseasein functional class 111 [NYHA).
Under glyceryltrinitrate infusien (3 mg/h in 20 patients) and 90 — 120 minu-
tes after a single dose od 2,5 mg prazosin [in 15 patienis) the performance
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increased. The work was done with a lowered pressure and resistance in the
pulmonary and systemic vascular bed and also significantly reduced ST-de-
pression during stress. The cardiac index increased. Beslde this hemodynamic
results in the acute investigation the chronic application from 2,5 mg prazosin
three times daily, improvevd the feeling and reduced the angina pectoris fre-
quency. Evidently prazosin is an effective drug in patients with chronic is-
chemic heart disease and cardiovascular dysfunction during rest and parti-
culary during exercise.
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AMBULANTNE MONITOROVANIE EKG V DIAGNOSTIKE IS-
CHEMICKE] CHOROBY SRDCA

A. DUKAT, Z. MIKES, |. KOLESAR

Epidemiclogické 3tidie vykazuid znacnj vzostup vyskytu ischemickej cho-
roby srdca v civilizovanych 3tdtoch. Alarmujlica je najmid skutocnost, ¥e re-
lativne najvyssi vzostup sa v poslednych rokoch zistuje u mladgich osdb. Vy-
Setrovacie metddy, ktoré pomahaja pri diagnostike ischemicke] choroby srdea,
sa v poslednom case rozdirili o longitudindlne sledovanie EKG. Podstata me-
tody spocCiva v dihodobom nahrdvani EKG zaznamu na magnetofonovy pas
pofas beinej dennej Cinnosti. Ziskany opticky signai sa prehrava 60 aZ 120-
nascbne zrychlenou rychlestou. Umoziivje to sledovai{ EKG zaznam mimo la-
boratérnych podmienok, za priredzenych Zivotnych situacii, v ktorfch sa pa-
cient nachadza. V praci sme sa zamerali na porovnanie vysledkov ziskanych
zhodnotenim Standardného 12-zvodovélo pokeojového EKG, zataZovélio EKG a
ambulantného monitorovania EKG.

Subor tvorilo 180 pacientov stredného veku priemer [50,03 roka, 129 muZov
a 51 zien). U 40 osob islo o stav po prekonanom infarkte myokardu, ostatnf
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pacienti udévali bolesti v prekordiu, ktoré sa dostavovali v pokoji alebo pri
telesnej zalaZi. Pokojové 12-zvodové EKG sa vysetrovalo na priamopiSucom
G-zvodovom pristroji Multiscriptor Hellige, ZataZové EKG sa vy3etrovalo na
bicyklovom ergometri fy Elema Schénander postupom podla SZ0. Ambulaniné
monitorovanie EKG sa snimalo na pristroji Memoport Hellige u vSetkych pa--
cientov. Zaznam sa snimal po¢as 13 hodin, Cas suimania sa volil tak, aby podta
moznosti spadal do obdobia maximéineho zataZenia pacienta. Zaznam sa pri
vyhodnocovani peehrdval 60-ndsobhnou rychlostou dvoma vysetrujicimi lekar-
mi. Ked aj viedy, ked pacient udaval tazkosti, bol vystaveny zvyienej psychic-
kej alebo fyzickej zdlazi, zdaznam sa prehral rychlosfou 25 mm/sek a zapisal
sa na EKG papier. Cas snimania zaznamu sa uréil pomocou synchronizaéného
zariadenia. Pacienti viedli o svojej dennej cinnosti zdznamaik, v ktorom uvd-
dzali dennt aktivitu, £as a event. subjektivne taZkosti, a to umoziiovalo presni
korelaciu EKG s aktivitou pacienta v ¢ase.

Ako pozitivny sme hodnotili zdznam s depresiou ST segmentu o hlbke 1 mm
a viac, horizontalneho alebo descendentného priebehu v trvani najmenej 0,08
sek. TaklieZ ako pozitivhy sme hodnotili zaznam s vyskytom pocetnfych komo-
rovych extrasystol (3. aZ 5. stupiia podfa Lownovej klasifikacie]). Zaznamy,
ked ST segiment nedosahovel hlbku 1 mm a mal ascedentny priebeh alebo de-
presia trvala menej ako 0,06 sek., sme hodunotili ako hranitné.

Pokojové EKG bolo pozitivne v 12 % pripadov, pri longitudindlnom sledovant
o zistila pozitivita v 49 %. V pokoji sa zistil negativny zaznam v 70 %, pocCet
negativinych pripadov pri longitudinalnom sledovani kleso! na 27 %. Pri po-
rovnani vysledku zatazového EKG s longitudindlnym sledovanim sa zistil opac-
ng pomer pozitivnych a negativiych vysledkov v prospech vzostupu pozitivity
pri longitudindlnom sledovani, potet hraniénych pripadov ostal nezmeneny.

Snaha o viasnid diagnostiku ICHS nadobudla konkrétnejSiu realizaciv po
Masterovych pracach o siedovani zmien EKG v priebehu telesnej zataze. Od-
vtedy sa vypracoval rad detailnej§ich metéd pre diagnostiku korondrnej insu-
fictencie, ako su sledovanie EKG podas zataZe, pacing pravej predsiene, ka-
tetrizdacia sinus coronarius a koronarna arteriografia. Niektoré meiody su sice
pomerne presné, nie si viak vhodné pre rutinné vySetrenie v terénnej praxi
kvoli technickej nAroénosti. Sd preto vyhradené iba pre vybrané skupiny pa-
cientov na ipecializovanych pracoviskdch. V sufasnoin obdebi sme svedkami
snalhh ¢ ambulantné dlhodobé monitorovanie zakladnych Zivotnvch funkcii
(srdcova frekvencia, EKG, krvny tlak} za beZnych podmienck Zivota pacienta.
Umoziuje to sledovat pacienta kontinudlne pocas pracovného procesu, ynimo-
pracoviej tinnosti i v spanku. Percento pozitivnych pripadov v zdfaZzovom EKG
u nashe siboru sa v podstate zhoduje s nafimi predchadzajocimi vysledkami.
vzostup podtu pozitivnych nalezov pri ambulantnomn monitorovani dokazuje,
7¢ mé%e byt vhodnou vysetrovacou metodou najmé tam, kde je vysledok za-
taZového testu negativny alebo hraniény, a tam, kde je zataZovy test kontra-
indikovany alebo kde pri zataiovom teste pacient pre zniend toleranciu 2a-
faze nedosiahne &5 % msf. Znatné percento hraniénych nalezov pri dlhodo-
bom sledovani nasich pacientov sved&i o tom, Ze ani tate metoda nepemoie
rozriedit vietky diagnostické rozpaky. Vyhoda je v3ak v tom, Ze umoZiuje
diagnostiku ischemickych zmien aj v t¢ch pripadoch, ktoré nie sii sprevadzané
anginozaym zachvatom. Dojezitd je aj skutofnosf, ze umoZiuje detekciu vias-
nych &tadif 1ICHS, Vyhodou v porovnani so zdtaZovym testom je najmd to, Ze
{ato metodu moZno aplikovat za beZnfch Zivotnych podmienek, Cinnosti a stre-
sov pacienta a nie za umelo vyvolanych podmienock v laboratériu.
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COMPARATIVE STUDIES ON INSTITUTIONAL AND OUT-PA-
TIENT REHABILITATIGN

E. BOSZORMENYI, G. LUDVIG, 1. BERENYI, J. MOLNAR, L. MIKES,
L. ITTZES

From the second half of the first phase through month 3 we have used at
the Batatonfiired State Hospital a continuous institutional treatinent and strictly
controlled readaptation, Since April 1979 the loag hospitalization period was
interrupted at week 5 or 6, after the first exercise test. Accordingly, the
first hospitatization phase lasted 17 to 21 days, Thereafter, the patlents were
given a detalled treining program and returned to their homes. Four weeks
later they were readmitted for institutional training for a period of about 3
weeks, During the 4 weeks period out of hospital outpatient training facilities
were available twice a week for patients living in the surroundings,

The period, since the start of the meationed training prograin, permitted
preliminary conclusions concerning the efficacy of such modified rehabititation.

From the begin of the program through ito September 1980 altogether 92
patients (2nd group) have been subjected to the modified rehabilitation, Compa-
rison of its effect was based on rehabilitation results obtained in 92 patients
{1st group] during the period of April 1977 to March 1979,

The analysis included: changes of exercise test gn the effect of physical
training (the highest performance in Watt. that is the sg-called ideal® vatue),
the highest pulse rate work pulse (Watt/HR), systolic and diastolic blood
pressure. pressure-rate product the ,,z% quotient (pressure-rate product/cal-
culated 02 record] and their changes.

The proportion of returning to work, as well as the psychosocial state in
hoth groups has been analyzed by means of the BUDAPEST questionnaire. [Lat-
ter was based on a 6 months’ evaluation. |

The highest performmance showed a significant increase in group ! {27 per-
ceuat in average) and was present in a substantially larger number of patients
as compared to group 2. Comparing the degree of performance increase in
the two groups vielded no significant difference.

The resulting highest performance expressed in per cent of the so-calted
~ideal” vatue reflects the same result.

Chronotropic capacity did not changes or improve significantly in any of
the groups, The number of patients showing improvement was however su-
perior in group 1 as compared to group Z, the difference being, however, not
significant.

Work pulse (Watt max/HR| showed a significant increase in both groups
being however higher in group 1. The degree of iucrease and decrease was
identical in both groups, though it increased in a larger numher of patients
in group 1 than in group 2.

Systolic blood pressure measured at the peak of performance showed a sig-
nificant increase in group 1. The difference hetween tlie two groups was due
o the lower blood pressure values measured during the exercise before trai-
ning in group 1, An additional evidence is that the numerical decrease of
systolic blood pressure maximum in group Z was atmost significant, while
the degree of decrease was significantly higher in group 1.

Diastolic blood pressure showed a higher increase in group 2 and was the
consequence of tower diastolic maximums measured during the first exercise.
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in neither of the groups did the pressure-rate product show a significant
change.

The same was valid for the ,z“ quotient.

Results of the two latter indices could be assumably attributed to the blood
pressure difference in the twa groups. The problem wilt have to be cleared
by additional studies in a larger population with comparable blood pressure.

From the 92 patients having been subject to the modified training program
during the mentioned period annual control examinations were carried out
in 76 personns. These enabled also to determine how many of the patieuts re-
turned to work within a year., Comparison of the two groups revealed, in this
respect, 1o significant difference. From the 92 patients in group 1 eigth had
retired and 34 worked at the time of the control examination, From the 76
patients in group 2 one had retired and 28 worked at that time. The propor-
tfion amounted to 41 and 37 percent, respectively. The proportion of the pa-
tients having returned to work was less favourable in both groups as compared
to previous data, amounting to 50 to GO0 per cent. Therefore, it seems most
unlikely that the modified training program has been responsible. This, ho-
wever, reguires more extensive examinations.

The various indices of the BUDAPEST questionnaire {anxiety, depression,
consciousness of disease, personality structure, stress factors, family life, se-
xuality, hypochendria) were answered in month 6 aund yieided an identical
or not deviating psychosacial state. This was fo be censidered a favourabie
result inasmuch the psychosocial state was not inferior in the group subject
to the modified training program, and was considered unfavourable inasmuch
the modification had been induced, among others, exactly to improve psychic
conditions, to avoid hospitalisation. Given that there was no base of compa-
rison in the 3rd month it can be assumed that a possibly existing difference
Las equalized between month 3 and &. This, too, requires further observation.

In summary it may be established that physical perforiance showed a sig-
nificant improvement solely in group 1, that is the strictly controlled group,
and was present in a larger number of patients than in group 2. The work-
pulise increase was significant in both groups. 1t has heen found, however, in
a larger number of group 1 patients. The degree of chronotropic capacity
increase was significant in both groups, though improved In a larger number
of patients of group 1. Pressure-rate product and »Z2% guotient change showed
no differences between the two groups.

There has been no difference with regard to returning to work within one
year, as well as with reference to the psychosocial condition.

The aforesaid permits two possible conclusions:

1. With reference to the effect of a training programn at home between weelks
G and 12 it seems less effective, assumably in consequence of lacking control.
This phase of rehabilitation requires & more efficacious territorial organization
and eontrol of the patients, Even this might prove unsatisfactory, since means
of institutional readaptation is richer. 2. Although the patienis are hospitali-
zed between week 4 and 6, as well as 10 and 13, the 17 to 21 days' period is
too short to reach full training effect.

There are iwo means of solution. First to develop out-patient rehabilitation.
This will be difficutt to achieve in the countey due to the considerable load
on basic supply, as well as the decentralization of means (swimining pool,
gymnastic teachers, etc.). 1t can be organized however in larger towns where
means are available. The second possibility is the strict institutional rehabili-
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tation for at ieast 8 weeks after the first phase. This again requires the de-
velopment of sanatoria system.

In addition, an other problem has to be overcome. Namely, decision has to
be made in the fifth or sixth postinfarction week whether readaptation of
& given patient seems more advaptageous at the hospital, or whether he might
be sent home in the interim. Its establishment relies not only on the medical
finding but also depends on the psychologist' s opinion.

CONTROLLED REHABILITATION IN PROBLEMATIC PA-
TIENTS IN POSTINFARCTION PERIOD .

I. SCHAUER, A. BOSSE

The importance of systematic bhysical training in coronary diseases, especially
In patients after myocardial infarction, for early rehabllitation in society and
occupation lias been confirmed by numerous investigations (1, 2, 3, 4,5, 86, 7).
A problem remains the application of active conditioning in patients after
myocardial infarction with reduced performance and cardiac complications.
Therefore we want to report on our experiences of controlled rehabilitation
in problematic cases in postinfarction period.

Methods and Patients

As problematic patients were considered patients with low performance of
25 or 50 watt, measured with bicycle ergometer, whose PAEDP was increased
to more than 35 torr. 32 patients in 100 with myocardial infarction had to be
included in the problematic group after eardig-pulmonary-functional test du-
ring bicycle exercises. 25 of them revealed angina pectoris symptoms, 10 of
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them dyspnoe during exercise. The exercise — ECG demonstrated in marginal
area, and, or additionally, outside of infarction zone ischea, ic changes.
About fifty percent showed a reduction of heart minute volume in rest and

during exercise.

The heart volume, estimated roentgenologically was in comparision with
healthy subjects and uncomplicated patients with myocardial infarction enlar-

ged.
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Results and Discussion

The great variety of coronary diseases with their various reduction of function
do not aliow the schematic use of measures of rehabilitation, particulary in
problematic cases. Therefore we treated patients individually with glycosides,
saluretics, and aldosteronantagonists, as well as with nitro preparations and
B-receptorblockers. At the beginning mild exercises in the form of walking
twice dally for an hour over a period of four weeks were prescribed. After
clinical improvement we started daily ergometer training in groups of four
under medical supervision and ECG-conirol. This training lasted three times
six minutes at the beginning with intervals in between. This training, too,
was also individually decided on. Heart rate then is not be greater than 110/

min. At the onset of angina pectoris the load was reduced but continued after
improvement.
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Ftg. 4. Alteration of PAEDP snd heart minute volume [Vm} after suc-
cesful rehabilitation im 20 patlents with myeeardial infarction.

After a training pertiod of three we found in the control test in 20 out of
32 patients considerable improvement In their performance of up to 50, or
75 and even 100 Watt as a maximum with simultaneous rise in cardiac output
and decreased PAEDP during exercise. These patients were completely able
for work again. The duration of their unabitity for work with ten monihs as
compared to the centrol group was four months longer. Despite intensive ding
treatment eight patients had to be removed from the conditioning program
cwing to increasing symptoms of angina pectoris and rhythm disturbances.
They showed unaltered reduced functional parameters. These patients became
disable.

Coronary angiography revealed marked 2 or 3-branch-coronary diseases with
extreme development of peripheral sclerosis. S¢ that even coronary surgical
measures could not be applied. After that conditioning had to be stopped era-
ly, because of cardiac failure that could not be influenced but was connec-
ted with ventricular extrasystole or angina pectoris respectively. Four pa-
tients from the problem group suffered acute cardiac death in their homes.
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Summary

Active rehabilitation of patients sulfering from myocardial infarction, which
takes a complicated course during the postinfarction period can be applied
successfully by means of individually applid measures. Twenty patients in 32
were able to continue working., The process of rehabilitation was notably pro-
longed. The number of cases of disability was greater than that of patients
in the noncomplicated control group, and mortality was greater. The size of
cardiac volume of 1000 m! and more, constant increase in PAEDP during exer-
cise of more than 35 torr, and reduction in heart minute volume below 2.5 I'm?
are decisive parameters of fuuction, limiting reguiar active conditionning.
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DRUHA FAZA REHABILITACNE] LIECBY Z HEADISKA
FUNKCNEHO VYSETRENIA PACIENTOV PO IM

A, VALTYNIOVA

Funkéné vySetrenie, kioré je v sifasnom obdobi neoddelitelnou sGéaston
vySetrenia kardiovaskularneho aparitu a posidenia jeho vykonnosti, robime
v lieGebnom iistave Detva na Sliafi dvanasty rok,

Pri zataZovani pacienta po IM pouZivame formu nepreruiovanej stuptioviiej
zitaze, kde zdakladna zdtfaz je 25 W a kaZdé 4 minGty stipa o 25 W, Vysetrenie
ukoncime po dosiahnuti submaximélnej srdcovej frekvencie podla veku, alebo
preruiime zailaZovanie pre subjektivne alebo objektivne priciny podla doporu-
teni SZO.
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Z celkového poltu 6158 lieCenych pacientov sme robili pri prichode na re-
habilita¢ni liecbu funkéné vy3etrenie u 4369 pacientov a pri odchode u 4399
pacientov. Nasa spriva sa zmiefiuje o rogbore vySetreni, ktoré sa uskutofnili
v roku 1979. V tom roku bolo na rehabilita¢nej lietbe 1010 pacientov. Z tohoto
pottu bolo pri prichode vysetrenych 738 (75 %) a pri odchode 721 (71,3 %)
pacientov. Submaximalnu frekvenciu dosiahlo pri prichode 369 {48,7 %) a pri
odchoede 425 (58,9 %) pacientov. Ukazalo sa, Ze na konci rehabilitainej lieCby
pacienti lep$ie tolerovali telesnit namahu, ale s vy33ou zafaZou bolo viac na-
lezov EKG pozitivnych (pri prichode 129 pacientov (34,9 %) a pri odchode
135 pacientov (36,5 %].

Pre subjektivine, alebo objektivne pri€iny bolo vySetrenie prerusené pri pri-
chode u 389 (51,3 %) pacientov a pri odchode u 296 {41,0 %} pacientov. Z toho
pre nadmerni unavu pri prichode 76 (19,5 %) a pri odchode 59 {199 %} pa-
cientov. Pre zavainy EKG nalez pri prichode 140 (35,9 %) a pri odchode 114
385 %) pacientov. ZniZend vykonnosf kardiovaskuldrneho aparatu, ktord se
prejavi stenckardiami a dychavicou, bola dévodom prerusenia vysetrenia pri
prichode u 173 (445%) a pri odchode u 123 (41,6 %) pacientov. Pozitivny
vplyv rehabilitacénej liecby vidime u tejto skupiny v zlepSeni vykonnosti kar-
diovaskularneho apardatu. Pri prichode doslahol najvy33i polet pacientov 201
(26,5 %) zdifaz 75 W, no pri odchode 183 pacientov (25,4 %) zataZe o stupeil
vySsie, ¢ize 100 W. Zdroveit vidime u vyssich zataZi va¢Si polet vySetreni s do-
siahnutim sumbaximalnej frekvencie,

Funk&né vysetrenie neabsolvujii ti paclenti, ktori st podfa navodu SZ0 kon-
traindikovani. Z vySetrovacej skupiny 1010 osdb bolo kontraindikovanych pri
prichode aj pri odchede 166 osdh. Okrem tohto poftu sme pri prichode ne-
vySetrili 57 pacientov pre tieto kontraindikdcie:

28,8 % EKG ndlez

26,3 % subjektivoe tazkosti

19,3 % dekompenzicia

15,8 % iné priciny [vek, dyspeptické fazkosti, bronchitida a pod.)
10,5 % hypertenzia

Pri odchode sme nemohli vySetri{ 73 pacientov:
24,6 " EKG nilez
38,7 % subjektivne tazkosti
9.58 % dekompenzdicia a novy IM
12,32 % iné pri¢iny
2,73 % hypertenzia
4,55 % prepustent z disciplindrnych dévodov
1,36 % exitus.

V rozbore kontraindikécli vidime mensi podet EKG nalezov, menej dekom-
penzovanych pacientov a hypertenzil, ktoré branili vykonaniu funkéného vy-
getrenia pri ukondéeni rehabilitaCnej lietby, o pripisujeme GEinku komplexnej
llecéby. Viac kontraindikécii malo subjektivne pri€iny, &o si vysvetiujeme okrem
skutotnych {azkosti aj zvySenym sebapozorovanim paclentov, hlavine v po-
slednych dvoch tyZdiioch SesftyZdiiového pobytu.

Ostatnyin pacientom, ktori nje sd zahrnuti v rozbare, sme robili ergospiro-
metrické vy3etrenie.

My sa snaZime pactentom poCas pobyiu na rehabilitatnej lieCbe zaisitf naj-
lepSie telesné, dusSevné a socidlne podmienky, aby pomocou vlastngch sil
mohli zaujat vhodné miesto v spolocnosti.
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FYZICKA AKTIVITA A DYNAMIKA SEXUALNICH PORUCH
U NEMOCNYCH SRDECNIM INFARKTEM

Z. ZACHARIEV, M. MASONOV

Zlepseni fyzickych moZnosii jako vysiedek komplexiniho rehabilitaéniho
programu, ve kterém centrdlni misto zaujima kontrolované tréninkové fyzicke
zati¥eni, obvykle vede k pfekonani strachu z aktivniho sexudlniho ¥ivota.

Jsme toho mindni, Ze sexuwalni poruchy zji§téné v dobé rehabilitace po srded-
nim infarktu jsou prevainé psychogenniho pivodu. K jejich oviadnuti je po-
tfeba psychoterapeutického viivu, ale vysledek bude nedostacnjici, pokud jsme
nedosahli urcité meze fyzické zdatnosti, kterd je zakladem normdlni funkce
ob&hové soustavy pii tomto druhu aktivity.

Vyznam fyzické aktivity na zlepSeni stupné sexualni poruchy u nemocnych
po srdeéniin infarktu fsme vySetfili u 127 muzd ve véku do 60 let.

K tomuto afelu jsme pouZili ndmi sesirojeny ,samohodnotici sexuologicky
test pro muie® (SST-M]). Svou strukturou test je& komplexni klinicko-psycholo-
gickd metoda vySetfovani jak specifickfch sexuélnich projevii muZe, tak { né-
kterych k nim blizce se vztahujicich psychologick$ch a mikrosocidlnich fak-
torl. SST-M zkouma psychogénni sexudlnl poruchy u muZe s vylouZenim sub-
jektivismu ze strany lékafe ocefujiciho sexuologicky stav nemocného. SST-M
je sestaven z osmdesati dotazl sefazenych do osmi $kal: libido, erekce, ejaku-
lace, ndlada a sebevidomi, vedlejsi faktory, hyperstenické a astenické projevy,
klid a jistota, nap&il a obavy, extravertovanost a introvertovanost, Zjisténé
tidaje se mohou zpracovat i graficky, takZe predstava sexuologického statusi
j& nazornd,

VySetfeni pomoci SST-M bylo provedeno v prvém a tietim mésici od data
vzniku srdeéniho infarktu. VySetfovani byli rozdsleni do dvou skupin - ex-
perimentalni (96 osob) a kontrolni {31 osob). Experimentaini skupina pro-
vdadeéla systematicky trénink v podminkach sanatorni péce pod kontrolou funk-
¢niho stavu krevnibo ob&hu. Nemocni z kontrolni skupiny byli v domécim
ieceni pod dohledem obvodniho lékaie a kardiologa. Ti z pacientt, kteff m&li
dobry rehabilitacni potencidl, byli aktivig pfedveldni k daliimu pitjeti na kon-
ci tfetiho mésice od okamZiku on&mocnéni.

Pulsovii rovnovaha 120 — 130 ad/min. pfi zatizeni 100 wattit byla piijata
jako vykon plné& dostatujici k znovuobnoveni pracovni a pohlavni aktivity,

Logicky je pfedpokiad, %e po zlepSeni fyzické kondice a psychologické si-
tuace nemocnych, ktefi provadéji komplexn& rehabilitadni pragram, budeme
ocekdvat znacné zlepSeni sexudlnich mo¥nosti u rehabilitovan¢ch ve srovnani
s kontrolnou skupinou.

Podrobnou predstavu doda tabulka 1, ve které jsou srovnény stifedni hodnoty
{primérné hodnoty — X) 3kél, obsaZengych ve SST-M.

Nemocni z kontrolni skupiny nevykazuji rozdil mezi vySetfenim provedenym
v prvnim i tietim mésici ode dne infarktu, adhalujicim stav libida, erekce na-
lady a sebevédomi po pohlavnim aktu; stejnd je situace 1 u vedlejSich faktori.
Vylimku tvofl jenom ejakulace, zde je zjisténo statisticky vfznamné zlepSeni
(p < 0.035). U experimentalni skupiny nachézime statisticky vyznamné znatné
zlepseni ve viech zkoumanych ukazatelich (p < 0,001) s vyjimkou vedlejSich
faktort, kde statisticka vyznamnost dokazdna neni [p= 0,05}

Soubéing provéfeni nemocnych po infarktu myckardu pomoci SST-M a
funkénich testi k ocenéni fyzické zdatnosti umoZiiuje zjift&ni korelace mezi
stupném somatického zlepeni a stupné zlepseni sexudlnich funkei.
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Tabulka 1. Rozdil primérnych hodnot {x} ze $ka&l SST-M u experimentdlni a kontrolni

skupiny nemocnfch po infarkiu myokardu.

Vyfetrovani Experimentdlnl skupina Kontrolni skupina
ukazovatelé {n — 98) [n — 31)
I. mésic ITI. mésic I. mésic 1. mésic
x+ 5 x+ 5 X+ s X+ 5
Libido - 74+ 48 110 £ 47 73+ 47 8.0+ 48
t = 5,255 t= 1,395
p < 0,001 p > 005
Erekce Gat59 | 134+ 46 9165 | 101443
: t=5242 t = 0,882
p<o000L p > 0.05
.E]akulace 9,2+ 49 . _13,7'_i 4,{1' 82-+51 110+ 51
= 6537 - = 2,141
p <0001 p < 0,005
Nélada a sebevédomi| _ 13.7 £ 5,0 16,0 1 4,4 129+ 50 139+ 47
1= 4,277 t = 0,809
p < 0,001 p>005
Vedlejsi faktory 124 + 5.8 133+ 587 129+55 129+55
t = 1,080 t=0
p = 0,05 p > 0,05

Vysledky naseho vyZetfeni ukazuji, Ze sexudlni funkce, kierd je neoddélitel-
nou soucasti lidské psychologické a socidlni celistvosti, podléha v pribghu né-
moci zménam. Jeji zlepdeni a navraceni k normé& mize byt viditelnou znamkou
celkového ozdravéni pod vlivem pouZitych pfisné individualizovanych rehabi-
litatnich komplexi.

Dfilezitd je v na%i praci skutefnost, Ze dokazujeme moZnost srovnani mezi
vysledky funkéniho vy3etfeni stavu ob&hu zdravych jedinedl pii pohlavnim
aktu a vysledky dosaZenymi p¥i funkénim zhodnoceni stavu ob&hu rehabilito-
vanych po srdednim infarktu. Cilem je uréit stupeii fyzické kondice kaZdého
jednetlivce, coZ umoZfiuje konkrétni zadvdry a doporueni ohledné budouri se-
xualni aktivity i v jakych Mhitdch méZe byt dosaZena.

Zjisténé vysledky jsou piedpokladem védecky podloZené metody vhodné
k pouZiti pFi komplexnim Fe¥eni problémi nemocnych po infarktu myokardu,
pii jejich znovuzapojeni do Zivota rodiny, do pracovniho procesu, do spoleé-
nosti.
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Rehabilitacna liecba pacientov po infarkte
myokardu v kupeloch

Panel discussion
Rehabilitation treatment in patients after
myocardial infarction in spas



REHABILITACNI LECBA NEMOCNYCH PO AKUTNIM IN-
FARKTU MYDKARDU V LAZNICH

UOcastnici: S BAZANT, (generalni feditel 1azni SR}, V. BOU-
DYS, (Konstantinovy Lazn&), 1. DAVID, (L&zné Fod&brady}, Z.
FEJFAR (JKEM Praha, moderator), L. KLABUSAY {hlavni inter-
nista CSR), M. PALAT (Bratislava), Z. PROCHAZKA [Slia&)

Cilem rozpravy bylo zhodnotit tfileté zkuenosti s cilenyin doléovanim ne-
mocnych pe akutnim infarktu myokardu v &eskoslovnskych ldznich a navrh-
nout, jak postupovat v pfistich letech. Byla to prvni veiejna rozprava o vyzna-
mu intensivni 1é¢by nemocnych v 1. fézi rehabilitace pozvanych do &s. l&zni,

Bazant podal pfenrled za lazné v Cechdch a na Morave,

V ramci kardiovaskuldrniho programu bylo v r. 1978 vyclendno v Cs. stat-
nich laznich pro 1I. fazi rehabilitace po AIM 490 liZek ve 4 l4zefiskych mistech:

v Ceské socialistické republice (tabulka 1).

Tabujka 1. Doléfovdni v {s. laznich — souhrnné statistické idaje

r. 1974 % r. 1979 % ! r. 1980 L)
: |
i potet lhZak 400 499 490
pofet letenych 4723 5598 5595
2 z toho — mufi 4663 85,3 4727 84,5 815
Zeny 660 14,7 871 155 16,5
vékové sloZeni
do 40 let 295 8,2 338 6,0 466 8.3
31 40 — 60 let 3694 78.2 4290 76,6 4049 725
nad 80 let 734 155 970 17,3 1073 19,2
4 testovano BE 2012 42,6 2998 53.5 3273 58,5
5 pramérnd
A o3etf. doba 28 28 28
plredéasué pro-
8 pusteni ze 81 1.7 124 2,2 185 3,3
zdrav. diivodi
7 exity v ldznich f 12 9 0,16 5 009
2 doba néastupu
. ; . 3—14 3—4
L] na laz. letbu 3 mésice . . . !
po vziiku AIM mésice mésice ,
] 1
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ve FrantiSkovych Laznich 70 MiZek pro Zpé. a Jhé. kraj

v Konstanttnovych Laznich 55 10Zek pro SE&. Kraj
v Pod&bradech 200 Mizek pro Stfedot. kraj a Prahu
v Teplicich n. B. 165 litZek pro Severom. a Jhin. kraj

Za 3 roky (1976 — 1980) bylo léceno celtkem 15 916 pacientd (84 % muZd
a 16 Y% Zen).

Podle vékového slozeni bylo do 40 let 7 % nemocngch, ve skupingd 40 — 60
letych bylo 78 % a nad 60 let 17 % nemocnych.

Transmurdlni IM byl zastoupen 56 %, netransmurdini ischemie v 39 %, sta-
vy po revaskularizacnich cévnich rekonstrukeich na srdei 3% a zbytek tvoii
stavy po operacich srdecnich vad.

Primérnd doba nastupu ha rehabilitaci do ldzni od vzniku akutniho IM se
v prib&hu jednotlivfch rokd prodiuZovala z 90 dnll v r. 1978 na 110 dndi v ro-
ce 1979 a v Teplicich nad Belvou dosahla v r. 1980 143 dnd.

Porovnéame-li s timto Gdajem primé&rnou ¢ekaci dobu 30 dnd od zasldni néa-
vriw do lécebny na pfedvolani pacienta k léfeni, vyplyv4, Ze ndvrh na reha-
bilitact je zasilén do lazni 2 mésice po vzniku IM.

Aby se zkréatila doba nastupu na lazenskou rehabilitaci byl v roce 1981 roz-
iTfen lizkovy foand o 120 MiZek. Za 1. — I, Stvrtleti bylo p¥ijato 5175 pacientd.

Primérnd doba néstupu po vzniku AIM byla v tomto roce v Podébradech
109 dndi, ve FrantiSkevych Laznich 65 — 70 dnG, v Konstantinovych L&znich
70 dnil a v Tepiicich n, B, 100 dnd. Po zaslani lékafskych navrhi viak vétsina
nemocnych byla pozvana do 14 dni, pouze v Teplicich n. B, ¢inila ¢ekaci doba
aZ 5 tydni. Pritom se cobjevuje zajimavy dkaz, Ze v r, 1981 vy&lenénd 10Zkova
kapacita nebyla zatim z 10 % pln#& vyuZivana.

Vice nei ifFileté zkuenosti s II. fazi rehabilitace po AIM v ldznich {sou
priznivé. Tomuto zévEru napomédhd i piedb&Zny vysiedek statistického Setfeni
ve Frantiskovych Laznich, t¥kajiciho se indikace I1/5 — ICHS s prod&lanym
IM od 6 do 12 mésict po vzniku AIM. V roce 1979 bylo s touto indikacl l&¥eno
143 nemocnych v produktivnim vé&ku, 60 nemocnych bylo léeno poprvé a 83
proflo jiz rehabilitadni 1éCbou na pfedvolani. U lédenych poprvé byl transmu-
rdlni IM ve 42% a u opakovand lécenych v 64 %. A ukazuje se, 2e z t&chto
bylo dvakrat vice jiZ zaflenéno do prace neZ 1&ch, ktefi byli v Laznich poprvé.

Predstava do budoucna je zkritit dobu néastupu do ldzni po vzniku AIM na
4 — G tydnd. To pFedpoklada dobrou soubru vysilajicich lékakskych pracovist
s lazefiskymi misty.

Vedoucl lékafi z jednotlivych lazeliskfch pracovig( doplnili toto dvodni sds-
leni podrobnéiSimi ndaji.

David zhodnoti! zkuéenost z Podébrad VY

Rehabilitace nemocnych po AlM tvoli od roku 1978 souddst komplexni péce
a tytn nemocné. Rehabilitaéni program pro 28-denai pobyt se skladal z gym-
nastiky, chitze, cvifeni na bicykloergometru a koupeli v mineralni vodé o in-

diferentini teplotd, VZechny jednotky byly ordinovany tFikrat tydn# a trvaly
20 — 40 minut. T&lesné zatiZeni bylo pPi cviéeni sledovano mafenim srdedni

i/ spolupracovnici: BaZant, Sova, Koudelka, Filip, Kopp a Kupkova
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frekvence. Na zaCatku lazeiiského pobytu byla pracovni kapacita nemocnych
uréovana klinickym zphsobem (kritéria NYHA} nebn testem na bicykloergo-
melru. Test se provddél vsed® na bicykloergometru {y Jdger nebo Siemens-
Elema standardn® zavedenou metodikou. Trvale uZivané léky nebyly pied tes-
tem vynechavany. Tréninkova srdefni frekvence tvofila 50 — 60 procent roz-
dilu srdeéni frekvence limitujici a klidové. Télesny vykon, kiery odpovidal
této frekvenci, byla pracovni kapacita. Zdravoing vychovnou sloZku programa
tvofily besedy o0 Zivotospravé a pi#irozeném prib&hu ischemické nemoei sr-
detni. Dieta obsahovala 2100 — 2200 kcal, z nichZ 20 % bylo hrazeno bilko-
vinami, 30 % tuky a 50 % ublovodany. Obsah cholesterolu byl sniZzen na 300 mg.

Za 3 roky trvani tohoto programu bylo piijato 6465 nemocnych, 5396 muzi
a 1069 Zen, Priimérny v&k pFijatych byl 53,7 let. PFevdZnéd vatiina nemocnych,
6211 byia po AIM, prvnim nebo opakovaném a pouze 254 (4 %) po srdeéni
operaci. Nemocnych s transmurdlnim IM bylo vice (54 %), ne: nemocnych
s netransmurainim 1M (42 %), Na ldzenské 1&€Ceni pfichéazeli za 106 + 30,3 dni
po vznriku IM nebo po provedené operaci na srdci.

Do rehabllitacniho prograinu bylo zafazeno 75 procent pFijatych nemocnych
[tabulka 2). 4720 po vy3etFeni pracovni kapacity z&téZovym testem na bicyklo-
ergometru a 159 po klinickém zhodnoceni funk&niho stavu, Pracovni kapacita
vétsiny nemocnych (88 %) byla velmi nizka, 50 W a méné, nizka, 75 W a mé-
ng u 12 % nemocnych a pouze v 2 % nemocngch byla 100 W a vice. Nezafa-
zeno zlistalo 1586 (25 %) nemocnych, 1060 pro kontraindikace zjisténé p¥i
klinickém vySetfeni, 526 po zatéZovém testu na hicykloergometru. Byll pone-
chani v léfebn& a dostavali pFislunon medikamentazni 1é68bu a nendrofné
balneologické procedury.

Pldnovany pobyt v lazuich ukondilo diive 256 (3,9 %) nemocnych; 110
(1,7 %) pro kardiopulmondlni komplikace byle pfeloZeno na JIP, 82 (1,3 %}
pro jiné zdravotni keomplikace bylo predéno k dal$imu 1é€eni v trvalém byd-
isti, 41 (0,6 %), odeslo z osobnich divedd a 12 (0,2 %) nahle zemfelo [tabul-
ka 3).

Vhodnost rehabilitace nemocnych po AlM v laznich byla v Podébradech ova-
Fovana pPed zalbdjenim programu, Ukdzalo se, Ze cvitebni jednotky i ostatni
stoZKy programu jscu dobife poufitelnéd i pro velky pofet soustfed&nych ne-

Tabulka 2. Rehabilitace v Podébradech v letech
1978 - 1980. Rozvrstven! nemocnych., BE —
hicyklovd ergometrie.

AIM program 465 pacientd i
Rehabilitace
BE Soudet
+ ——
+ 4720 526 5244
159 1060 1219
Soudet 4878 1586 6465
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Tabulka 3. Rehabilitace v Pod®bradech 1978 —
1980. Diivody ptedéasnéhoe ukondeni 186by.

AlM program 6465 pacientd

predfasné propusiéni 256 pacientid

preklad na JIP 110 pacienti
zdravotni divod 82 pacienti
asobni divod 41 pacienti
disciplindrni divod 8 pacientil
bez souhlasu lékate 3 pacienti
amrti 12 pacienti

mocnych, jestliZe se neprovadi ndkladny zdt&Zovy test na konci lazefiského
pobytu. Informace o pracovni kapacitd a rychlosti chiize nemocného pii po-
slednim tréninku jsou udaje postatujici pro praktickou potfebu. Pracovni ka-
pacita na bicykloergometru i rychlost chilze se u nemocnych béhem programu
zvySovala. Priimérnd pracovni kapacita se zvy3ila o 27 % a priimé&rny ¢as pii
chéizi na stejném okrubu (2260 m na rovin&) se zkrdtil o 7,5 %. Vyskyt zavaz-
nych komplikaci byl pfi tréninku nizky. Umrtnost b&hem programu byia niZsi
neZ jsme predpokladati; 0,54 % za meésic i s témi, kte¥i zemieli na recidivu IM
v nemocnici. Nizkou damrtnost si vysvétlujeme vybérem, ktery se provadi u téch-
to nemocaych pied ldzeliskou rehabilitaci podle kritérii indika&niho seznamu
ra lazefiskou péci. Podrobn&jsi rozbor vyZaduje &tvrtina nemocnych neza¥a-
zenjch do rehabilitace pro kontraindikace zjist#né p¥i vstupnim vySetfeni a
pFiblizn& polovina ze zafazenych, lkterd rehabilitatni program nedokonéi. Do-
mnivame se, Ze se podait oznadit ty, pro n&Z je rehabilitace v ldznich nevy-
hodnd. Deba od vzniku IM do nastupu lazeiiského léCenf v tFiletém priiméru
106 £ 30,3 dni je dicuhd a bude zapotiebi ji zkratit vhodnV¥m organizatnim
opatfenim.

Tfileté zkuSenosti s programeim, jehoZ zdklad tvoFi pohybovd 1écba, jsou
piiznivé. Zvolené cvicebni jednotky jsou jednoduchs, pro nemocné spadno
zvladuutelné 1 bezpeiné. Zphsob kontroly cvifebnich jednotek poskytuje in-
formaci o viivu programu na télesnou zdatnost, kterd je pro praktickou potfe-
bu postaCujici. Vyskyt komplikaci souvisejicich pFimo s t&lesnym zatiZenim
pil programu je maly. PFiznivé vysledky opravituji k pokrafovdni v programu
i jelro dalfim prohlnbovani.

Neéktereé zkufSenosti z Konstantinovych Lazni sdélil
BEoudys. .V

Lazeiiska lécebna Konstantinovy Laznd je 53 lhzky od r. 1978 a 80 IhZky
od r. 1981 zapojena do pinénf kardiovaskuldrniho programu v {SSR. Lé&{ ne-
mocné po akutnim infarktu myokardu v 2. rehabilitaéni fazi od 6 tydni do
6 mésicd po vzniku akutniho infarktu myokardu. K hodnoceni funkéni srdetni
kapacity pfed a po 28-denni komplexni lazetiské 16¢bd pouZivame diagnosticke
ergometirické jednetky. Podle doporuteni 8Z0 z r. 1968 vySetfujeme nemocné
stupiiovitym ergotestem vsedd do submaximdlni zaté¥e podle véku nebe do

H spolupracovnik: Schamburek
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prikazné ischemie 1 den po pfichodu a 1 den pfed odchodem z lééebny. Uri-
e tréninkovy puls, ktery je zakladem pro pohybovou terapit.

Z celkového souboru 927 nemocn$ch (833 muZd — 89,9 %, 94 Zen — 10,1 %,
o primérném veéku 50,8 let) byly vypofteny zdkladni statistické charakteristiky
pérovym Studentovym t-testem na podkladé avodniho a zavérefného ergo-
metrického vy3etfeni pomoci objektivnich ukazatelll srdeéni zdatnosti fRo-
binsoniv index, celkovd prace srdeénf ve Wmin., tréninkovy puls a wattovéa
tréninkovd tolerance). Tito nemocnf byli podrobeni komplexni Jazeliské a re-
habilita¢ni 16¢bE&, sloZené z pohybové 1ééby, tj. skupinovy lé¢ebny télocvik,
{tfikrat tydné po 30 min.), ranni rozcvitka 15 min., cviény bicyklov¢ ergomeir
pétkrat tydné po 12 min. na ergometrech Dynavit a dozované terénni kary ve
smystu vytrvalostnfho tréninku pé&tkrat tydné. Tato aktivita obnasi pramérné
56 hodin za 28 dnd lé¢by. Dale se 1éCba sklada z klimatoterapie, dietetiky, bal-
neologické a fyzikalni terapie, medikamentdozni lé¢by {stejné jako v ambu-
lantni praxi}, zdravoinické osvéty a koniroly rizikov¢ch faktord.

V kontrolni skuping 95 nemocnych (84 muZit — 88,2 %, 11 %en — 11,8 %,
o primérném véku 51 let) byly vypolteny rovnéZ zdkladni statistické charak-
teristiky Studentovyin parovym t-testem, ale tito nemocni méli jen lazeiiskou
1étbu bez pohybové 1étby.

U t&chto dvou skupin byla navzdjem srovndana jejich statistickd v¢znamnost
Studentovfm parovym t-testem. Zjistili jsme, Ze statistickd vyznamnost je u
obou skupin nemocnych, ale u skupiny 927 nemocnych s pohybovou lé¢bou

jsou hodnoty t-testu vy85i neZ u kontrolni skupiny 95 nemocny¥ch bez pohy-
bové teraple {tabulka 4].

Tyto dvé skupiny se od seba ndpadné statisticky HsSily v hodnotdch t-testu,
proto jsme st poloZiii otdzku, zda miZe byt tento rozdil zplhisoben jen vlivem
pohiybové 1éfby. Proto jsme zhodnotili skupinu 101 nemocnych s komplexni re-
habilitaéni a lazeiliskon péci vEetnd pohybové 16¢by se skupinou 95 nemoc-
nych jen s lazenskou léihou, ale bez pohybové 1é¢by neparovym Studentovym
t-testem. WNéastupové, ate I odchodové hodnoty Robinsonova indexu, celkové
préce srdefni ve W min., tréninkového pulsu a watiové tréninkové tolerance

Tabulka 4. Rehabilitatnf a lazefiska 1&6&ha pe AMM v Konstantinovych Laznich

‘ ) .
dvod zZavér A % t i
Bl LR 1045 095 4 8.7 12,85
LL 104.4 97,0 7.1 3,13
o win | LR 939,6 1084,1 15.3 13,50
' ) LL 936,44 10750 6,7 3.90
TP LR 1108 111 H 0.9 3,08
LL 107,3 106.6 0.8 0,53
TR, T LR 521 59,2 13,6 11,20
T LL 55,8 59,8 0,07 2,28

LR — intensivni rehabilitace; LL — ldzefisk& 1é¢ba; Rl -—— Robinsonidv index;
W min. — vykon ve Wattech; TP — tréninkovy puls; Tr. T — tréninkova to-
lerance
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Tabulka 5. Tréninkovd tolerance ve Wattech. Nemocni v Konstantinovgch

Laznich
| | st | ‘ tat |
: poée il Iy statis. !
vysettenych avod l rdver | 1M vynamnost |
—_ L ] i }
LR : 1 i
pod 60 let 268 452 1 507 Io122 + It
LR ; | E
nitd 60 iet 40 288 - 350 215 ++ + |
LR 106 60,1 64,2 6.8 ! ++ !
| ergostaza '
' LL 29 67,2 71,5 6,0 ! — :
|
ER 48 32,8 40,1 223 ++ |
ischemie : i ;
LL 10 50,0 575 150 1 — i
I

[Vysvitiivky u tab. 4).

byly u cetkového souboiu statisticky nevyznamné [tabuika 5), i kdyZ odcho-
dové hodnoty jevily mirny rozptyl Stejnd® nevyznamné byly i u souboru izv.
ergostatiki, ktefi neméli prikazné ischemické zmény pFi submaximilnt zaté&zi
podle véku a u souboru tzv. ischemikdi, Himitovanych obijektivnimi projevy is-
chemie pFi ergometrickém vygetfeni.

7 tohoto srovnini Ize nsoudit, Ze pozitivai vysledky lazeiiské a rehabilitatni
168by, které jsme zjistili u obon skupin, nelze vztahovat jen na pohybhovou
16¢bu; uginek je tedy komplexni a je vazan na nermatizaci vegetativnich funk-
ci, na zlepSeni psychosomaticke slozky a zlepdeni je hlavng pairné u nemoc-
n¢ch s vysokym pulsem v klidu a pFi ndmaze na potatku lécby. Zlep3eni pra-
covini srdetni ekonomie a t&lesného vykonu vyZaduje nékolikamésitniho tré-
ninkového obdobf s pravidelnou individualng stanovenou tréninkovou inten-
zitou. Souhlasl to i 5 ndzory dalsich autorf, Ze pohyhovou léchou zlep3ime
kvalitu Zivota, ale neoviivnime prognbzu a mortalitu.

Navrat nemeocného do zaméstnani po nekomplikovaném infarktu myokardu
je do znatné miry zdvisly na véasné rehabilitatni péci. Cim dfive absolvuje
nemocny Gstavni rehabilitaci, tim je vets[ predpoklad jeho navratu do pra-
covni schopnosti. Pfed zavedenim vCasné rehabilitaéni péte se nejvdtii pro-
cento nemocnych po infarktu myokardu lé¢ilo v laznich v 7. a 8. mésici po
infarktu myokardu. Zkrdcenim Casovéhio intervalu mezi vkoncenim hospitall-
zace a nastupem na rehabilitatni 16tbu je dan piedpoklad k dfivEjsimu ukon.
geni pracovni neschopnosti.

Koronarni program v laznich pFispél k sjednoceni diagnostické a léfebne
péte u nemocnych po infarktn myckardu. Je také p¥inosem pro celkové zlep-
Seni Zivotospravy nemocnych a pro socidlni aspekty této choroby. Nemocny
se sezndmi se svymi rizikov§mi faktory a tim ma moZnost sniZit progresi cho-
roby. Ziska Gdaje o své funkéni srdetni kapacité a na zakladé tdchto ddajd
miiZe pokratovat v ambulantni rehabilitact.
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Visledky viasnej rehabilitacnej liecby pacientov po
IM na Sliaci podrobne prebral Prochdzka VV

Rehabilitdcia pacientov po AIM sa stala aj u nas integrujicou zlozkou lie-
Cebno-preventivnej starostlivosti. Pozitivne poznatky o rehabilitdcii podla po-
kynov WHO vyuZivame aj my pri Hetbe chorych po AIM v ramci sekundarnej
prevencie a nadvizujeme na nemocniény rehabilitdciu,

V' kupelnej Hetebni DETVA na SLIAC] v rokoch 1983 — 1980 bolo na lie-
¢eni po AIM 6158 pacientov. Z celkového poctu bolo 5584 muZov — 90,68 %
a 574 Zien — 0,32 %. Priemerny vek nasich pacientov bol 52,1 rokov. V ta-
bulke 6 uvadzame vekové rozvrstenie pacientov podla pohlavia. Vidime, Ze
Pactentov do 40 rokov je 9% a najvyss$i vyskyt je v 6. decéniu. Cas ndstupu
fia rehabilitatngé lie¢enle je v tabulke 7, podla ktorej 69,1 % pacientov nastii-
pilo na lietenie v priebehu 3 mesiacov po AIM. Secidlne zloZenie pacientov
uvidzame v tabulke 8.

Pri nastupe na liefenie bol kazdy pacient podrobne vySetreny a to sme zo-
pakovali na konci lieCenia. Na zdklade subjekiivnych a ohjekiivnych kritérif
sie vyhodnotili vysiedky liet¢by. Pred IM faj¢ilo 4445 pacientov — 72,18 U,
Po [M pri ndstupe k nam fajeilo 1231 pacientov, ¢o tvori 20 . Podla tdajov
pacientov méZzeme zistif, Ze podas liecebnej rehabilitacie frekvencia pondna-
hiovych stenokardii poklesla o 25,29 a pokojovych stenokardi{ o 15 %. Dozlo
tieZ k miernemu poklesa alebo normalizdcii hodnot sérového cholesteroly,
celkovych lipidov, betalipoproteinov a triglyceridov,

Z objektivneho ndlezu pri prichode sme zistili hypertenziu u 973 pacientov

Tabulka 6. Vekové rozvrsivenie pacielﬂov na Sliadi v rokoch 1969 — 1980,
.l b _
Vek | Muzi | Zeny Celkom %9
|
' I S R S
f ! |
do 20 r. ; 75 | 5 785 | 1,27
! | i
do 40 r. ! 459 18 477 7,75
- !
do 50 1 I 1809 120 1929 31,23
el F . |
do 80 r. I 2508 190 i 2695 43,78
— e ——— _
do 70 r. . 640 194 B4 i 1354
r
N B} — __
nad 70 r. ][ 97 47 144 i 233
e | !
Spolu 3584 574 6158 100,00 |
! b i

17 Spolupracovnici: Caundt, Cavoj, Kovag, KrajCoviCova, Kuchdr, Lukacovd a
Valtyniova
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Tabulka 7. Doba nastupu na rehabilitatnég
liefenie na Sliadi po i m. v rokoch 1869 —

1980
Doba nastupu Potet . %
pacientov
do 80 dni G815 14,86
wwa | ma | s
“l:;l 20 dni ) 15062 30,589
Spolu 6158 10000

Tabulka 8. Socldlne zlofenie pacientov na Slia-
&i v rokoch 19649 — 1930.

Zamestnan'e Pocet iy
;!L_;lucf pracovnik 1154 18‘7?_ .....
qutemng procowate,  oa | 2013
t —

robotnik 2447 39,74
ot | we | s
domica _ 70 1,141__—
ine | 572 9,29
! spela 6155 100,00

— 15,8 0, zava¥nei¥ie poruchy rytmu, fibrildcin predsieni, paroxyzmdinu ta-
chiykardiu, WPW syndrom a A-V bloky malo 295 pacientov — 4,7 00,

1134 pacientov -— 18,4 % malo znamky, kardidlnej insuficiencie rézneho
stupha, '

pri odchode hypertenzia pretrvavala u 259 pacientov — 4,2 %, poruchy ryt-
mu u 126 pacientov — 2,05 %. Znadmky kardidlnej insuficiencie malo 263 pa-
cientov.

Funk&né vydetrenie sme vykonali u vét3ej skupiny na bicyklovom ergometri
Fy Jaeger a u mensej skupiny na ergospirometri Fy Jaeger. Tieto vy3etrenia
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u indikovangych pacientov sme urobili na zadiatku aj na konci lietby. Sledovali
sme EKG zmeny, subjektivie fazkosti, ¢as a zataZenie, pri ktorom pacienti
dosiahli submaximdlnu frekvenciu podla Sheffielda, a zvySenie, resp. zniZe-
ni¢ vfkonu. Zo sdboru 6158 pacientov ergometricke vySetrenie na zadiatku
lieCby sme urobill u 4369 pacientov — 70,9 Y%, na konci u 4309 pacientov. Na
zaCiatku llecby ergometria bola kontraindikovani u 1515 pactentov -~ 25 %
pre hypertenziu, arytmie, vyrazné pokojové stenokardie alebo dekompenzaéné
priznaky, Na konci lieghy ergometria bota kontraindikovand, resp. sa neuro-
bila u 1485 pacientov. Stanovend submaximalnu srdeovii frekvenciu na za-
¢iatku lieéby dosiahlo 1843 pacientov a na Konci lietby 2423 pacientov. Zvy-
Seny vykon na konci lietby sme dosiahli u 1677 pacientov. Na zéklade tychto
funkCnyeh vySetreni k vyraznému zlepieniu funkénej zdatnosti do%lo u 2278
pacientov (tabulka 9).

Vo sfére terapeuticke] poskytujeme nagim pacientom komplexni rehabili-
ta¢na lieCbu. Dominantnou %ZloZkou nadej rehabilitacie je LTV, ktora sme vo
forme aktivneho telocviku poskytovali 6020 pacientom — 97,7 % v IV, skupi-

Tabulka 9. Vysledky ergometrického vySetrenia na Slia®j v rokoch 1970 — 1980.

Ergometria Dosiah. 85 % MSF| Nedos. 85 % MSF
Rok | Fofet - Vekon
bac. | Prichod | Odchod | Prichod | Odchod | Prichod | Odchod | zv¥seny
1969 130 — — —_ — — _ —
1970 122 r;oz__ 102 46 71 56 31 26
1571 133 102 103 48 73 54 30 22
1972 324 i 282 280 159 190 123 ‘ 90 74
1973 331 266 263 &4 _“;2— 202 14] 87
1974 | 351 291 259 101 154 190 135 69
1975 453 - az1 322 —h;o_ 2i1 ] 191 111 158
Iq_?Gm G95 406 B 41_30 R h20l3 h 210 _—;-I;B_ - 250 161 N
:97? - 714 512 _| 486 _—1_9_3—“_1 3z 319 174 190_ -
_;;73 769 525 | 541 235 282 M __-;gn_m ..... ; 5;-_ 293 ‘
79“7;“ 1010 760 E 764 32;5-_ 420 _4;5“_ ﬂs_.;;“ 293 -
-igaTi 11317 802 789 342 378 360 411 294
spolu | 6158 4369 43949 1843 2423 2526 1978 1677




nach, odstupiovanych podla funkéne} zdatnosii a klinického stavu pacienta.
Za vhodny tréning povaZujeme hlavne vytrvalostny telocvik, a to cviky dy-
namické ({izotonické]. V nasich podmienkach z tychto cvikov poskytujeme
hlavne gymnastiku, loptové hry, turistiku, behy, terénne tary a lietbu priacou.

V prvej skupine plne zataZenej {(od 100 W vy3die) cvicilo 285 pacientov,
v drubej skupine postupne zafaZovanej (od 50 do 100 W) cvitilo 2607 pacien-
tov, v 1IL. skupine menej zataZovanej {do S0 W) cviCilo 2427 paclentov, v IV.
skupine cvicilo 701 pacientov. Poskytovanie LTV bolo vyslovne kontraindiko-
vané u 138 pacientov. Pri zaradovani do jednotlivych skupin sme sa riadili
vysledkami ndamahového testu s klinickym stavom pacienta, pri¢om pri LTV
sme sa sna%ili dosiahnut 80 % MSF podla Sheffielda. LTV procediry sme po-
skytovali 5-krit tvZdenne v rozsahu 30 minGt, a to bud na izbe (IV. skupina),
resp. v malych improvizovanych telocvitniach, v pripade vhodného pocasia
vo volnej prirode. Pacientt zo skupiny 1. aZ I1I. absolvovali terénne tary tyz-
denne 2-krat v rozsahu 1 — 2 hodin. Od roku 1976 pre pacientov s funkénym

Tubulka 10. Vysledky rehabilitatnej lietby wa Stiaéi v rokoch 1969 — 1980,

Rok Obj. zleps, | Sub. zleps, ‘Nezleps, Zhor$eny Zomret Spolu 5
: e :
1989 16 65 11 7 1 130 |
N e i S N i
i !
1970 48 58 : 12 4 0 122 i
1 i
1971 17 70 ‘! 1L 4 1 133 !
w72 1 170 128 21 &8 3 | 328
1973 150 159 14 5 3 331
1974 217 113 18 1 2 351
1975 159 259 28 4 3 453
1076 360 256 69 8 2 695 |
1977 373 276 58 11 2 719
E_ i o - [ JE
1978 354 432 76 6 1 769
1979 356 511 , 87 14 1 1010
1980 303 546 183 26 6 1117
Spolu 2673 v 588 100 25 6158
o |
6 | 4341 | 45,01 9,55 1,62 0,41 100,00
i

133



zadelenim I a I, sme zaviedli aj celodenné terénne tiry. Pocas 6 — 8 hodin
pacienti absolvuja 10, 15 a% 20 km raz tyZdenne. V pripade priaznivého po-
Casia 2-krdt mesatne pacienti sa podrobia lieChe pracou vo volInej prirode,
napr. iprava parkov, hrabante sena, listia a podobne.

PoCas lieCby sme pacientom dalej poddvali prirodné uhlidité kipele o te-
plote 34°C 15 mindit 4-krat tyZdenne. Za lieGebnd kiru sme povaZovali absolvo-
vanie najmenej 10 whliitych procedir. Uhliditi terapiu sme podavali 57i4
pacientom — 92,7 %. Komplexna rehabilitaénit liedbu sme doplnili elektrolie-
tebnymi, fyzikdlnoterapeutickymi procedirami a medikamentéznou liedbou.

Na zaklade uvedenych ddajov vysledky na3ej lie¢hy uvddzame v tabulke
10. Zomrelo 25 pacientov, vietci na recidiva 1M, pricom v 18 pripadoch isto
0 fibrilaciu komér, u 4 pacientov o kardiogénny 3ok a u 3 paclentov o phicny
edém. Ku zhorieniu zdravotného stavu dodlo u 100 pacientov, z toho 26 pa-
cientov malo recidiva IM, 41 pacientov instabilni AP, 27 pacientov malo plac-
ny edém, 5 pacientov zdvaZné poruchy ryimu a jeden pacient infekéna he-
patitidu. U 588 pacientov sa neupravili subjektivne, resp. objektivne priznaky.

Celkovy zdravotny stav sa upravil u 2772 pacientov — zmiernili sa, alebo
vymizli stenokardie, dychavica, pocit tnavy atd. U 2673 pacientov nastala
dprava ischemickych zmien nd EKG, dekompenzacénych priznakov, TK, bioche-
mick¥ch parametrov, resp. zlepSenie funkénej zdatnosti. Za znamku objektiv-
neho zlepSenia sme povaZovali signifikantni wpravo aspoii dvoch parametrov.

Dobre organizovany a kentinudlny rehabilitadny proces, ktory sa zatina uz
niekolko dni po AIM v nemocnici, pokratuje v kipelnych zariadeniach a u
indikovanych pacientov mad velmi dobré vysledky. Je pochopiteIng, e pre-
dovietkym treba zistit funkénd zdatnost pacienta, zachovat individualny pris-
tup, neustdle sledovat dynamiku klinického obrazu a reakciu pacienta na za-
taz. Aj ked pohlady na rehabilitacni lietbu po AIM nie si jednotné, dnes
prevlada nazor, Ze rehabilitdcia nepredlzuje Zivot pacienta po AIM, ale zlep-
§i kvalitu jeho Zivota. Vieme, Ze prognoza pacienta po IM zaleZi od koro-
narnei sklerozy, dalej od vykonnosti lavej komory, Ktord méze byi zniZend
podla rozsahu IM. Na zaklade tychto poznatkov nie je moZué jednoznadne
prehlasit, ¥e dobra kondicia a trénovanost si zarukou dlhej Zivotnej prognézy
pacienta po IM. V na&ej lieCebni dlhodobe sledujeme prognézu pacientov, ktori
boli rehabilitovani podla zdsad WHO, Tieto vysledky, hlavne polet prefitych
rokov po AIM, vyskyt reinfarkitu a obdobie pracovnej schopnosti chceme po-
rovnat so saborom pacientov, ktori este takito rehabilitdciu neabsolvovali.

Uvodnireferdty doplnili Palat a Krej¢i, ktery zhodno-
tilzkuSenostizTeplicnad Betvou. jsou obdobné jako u ostainich.

Diskutovalo se o vhodné dob& nastupu do lizefiské rehabilitace, o tom, Ze
pohybova 1étba je pouze jednou, i kdyZ velmi vyznamnou slozkou. Byl zdaraz-
nén vyznam zlepieni kvality ¥ivota ve sinyslu fyzického a psychického pocitu
zdravi, udrzeni socidlni homeostizy a socidlni fistoty (Palat].

Z rozpravy vyplynulo, Ze zkudenosti z poslednich tFi let jsou velini dobré,
Mezi nedostatky patfi pfedeviim pozdni nastup do Jazni. Doba mezi skonde-
nim hospitalizace a predvolanim do lizni se dokonce prodluZovala, jak bylo
vieobecné konstatovdno, Nebylo také zalisténo, aby nemocny pokradoval v re-
habilitaci i v tomto obdobi po propusténi z nemocnice. Na patiatku také vy-
padal piilis slozité administrativai systém s vyFizovanim doporuceni do lizni,
Ten se viak v posledni dobé podstatnd zjednodusil, { kdyZ dosud neni tak
pruZny, jak bychom si pfall. V laznich také nebyl dostateéns zajiftén indivi-
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dualizovany program, takZe ngkteFi nemocni méli dojem ([a oprdvnény), Ze
predpisované fyzické zatiZeni je pro né pfili§ maié.

Klabusay navrhl zlepseny zpiisob organizace lazefiské rehabilitace, ktery
oviem bude tfeba nejprve vyzkouset na malém poctu nemocnych.
1. Pacient by nastoupil do ldzni ilned po propudténi nebo jen po kratkém
pobytu doma, pokud by si to pidl. Lazefiskd rehabilitace by se méla opakovat
(na pPimé pozvdni) ve tFetim mésici (pochopitelng, pokud nemocny dodrii
yiechna doporufeni — pozn. ZF). Létbu by me&lo ukonéit komplexni klinické
vysetieni véetnd funkéniho zhodnoceni.
2. Druha féze rehabilitace by se m&la podstatné zintenzivnit, a K tomu by se
mela vypracovat zdvaznd metodika.
3. Osvédei-li se tento zpisob 16¢hy, bude vhodné uvazit, aby se rozsifil pro
véechny nemocné po akutnim infarktu myokardu, a piedeviim u t&ch, u nichi
je predpoklad dobré pracovni vykonnosti, Léfba by se mé&la soustfedit jen do
uréenych stiedisek [ne tedy do vsech lazeinskych léceben), a o proto, ze tato
vybrand pracovisté bude nutné posilit kddrové i pfistrojovym vybavenim.

Roziifeni potlu lhzek v ldznich na 610 je dobrym krokem pro dalsf vyvoj a
zlepfeni doiétovani nemocnych v ldznich po akutnim infarkiu myokardu. Po-
chopitelné stejné moZnosti jsou tu i pro jiné nemocné s kardiovaskularnimi
chorobami (revaskularizaéni operace pii ischiemické chorobé& srdeini, operace
chlopiiovyclh vad ai). Jejich procento v porovnani s nemocnymi po akutnim
infarktu je malé.

Je ma biledni, fe na pFistim sympozin bude podana dal$i infermace o wom,
jak lazenska za¥izeni zlepSila Gpravue Zivota nemocnych s kardiovaskularnimi
chorobami.
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