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Civrié symposium s mezinfrodni uéasti se konalo po tfech letech v Bratislavé 21. — 23. fijna
1987. Zuéasimilo se ho na 140 odbornikii z 12 zemi véeind stfednich zdravotnich pracovnic a pra-
covniki. Zdstitu pFevzala Svétovd zdravoinickd organizace, Mezindrodni kardiologickd Spolec-
nost ¢ Nadace, ministryné zdravomicivi SSR MUDr. Eva Tékdivovd a primdtor hlavniho mésia
SSR Bratistavy Ing. Stefan Bartik, CSe.

Na potadu byly tentokrét otdzky rehabilitace nemocnych po chirurgickych vykonech na srdci,
s onemocnénim perifernich tepen ¢ mozkovymi cévnimi pFihodami. Kromé toho se diskutovaly
vziahy mezi i¢lesnou zG1€3f a ischemickou chorobou srdecni i viiv zdié2e na srdecni a cévni sousta-
vi. Nakonec pak v diskusi u kulatého stolu probrala skupina odbornikii z péti zemi mozinosti
a problémy rehabilitace po roce 1990,

Ve Sborniku jsou price autorti, ktoré byly doddny do konce roku 1987. Za nejnutnéjsi redakéni
itpravy i za zpracovini diskuse u kulatého stolu zodpovidaji pofadatelé Zdenék Fejfar, pFedseda
symposia a Mirostav Paldt, generdini sekretd¥.

INTRODUCTION

The fourth Symposium with international participation on ,Exercise and cardiovascular functi-
on" was held after three years interval in Bratisiava, October 21 — 23. 1987, There were about 140
active participanis coming from 12 countries and apart from physicians this time with a considera-
bile number of rehabilitation nurses and technicians. The Symposium was sponsored by the World
Health Organization, the International Society and Federation of Cardiology, the minister of health
SSR MUDr. Eva Tékolyovd and Lord Mayor of Bratislava ing. Stefan Bartik, CSc.

Rehabilitation in cardiac surgery patients and in those suffering from peripheral vascular disease
or stroke were the two main themes of the Symposium. Orher discussed problems were the relation
between physical stress and ischemic heart disease, and the effect of stres on circulatory system. The
group of five experts discussed at the round table the possibilities and problems of rehubilitation in
the nineties.

In the proceedings are the contributions received before the end of 1987. The editors bear the
responsibility for the necessary editorial alterations.

ZDENEK FEJFAR, President of the Symposium
MIROSLAV PALAT, General secretary of the Symposium




Rehabilitacia pacientov
po kardiovaskularnych
operaciach

Rehabilitation in cardiac
surgery patients



RETURN TO WORK AFTER CABG* IN ISRAEL
J. J. KELLERMANN

One of the most pertinent questions about social economic aspects of Coronary Heart
Disease is the problem of the return to work of patients after an acute coronary
event. Data has been collected for many years in various countries, and according to
the different studies, it has become obvious that not only the patients education, i. e.
medical guidance plays a decisive role in the proportion of patients who return to
work, but also the social and economic status of the country and the individual needs
of the patient and his family.

On another occasion we have stated that work should be considered as a biologicai
and socioeconomic phenomenon. 1t is recognized that the work site is hated by some —
loved by others — tolerated by some and accepted by few. As a consequence thereof
the work site may become a nightmare, a shelter or occasionally a most important
companion. It is obvious that striking crosscultural variabilities exist at the work sites
around the world and that the patient will have different needs, environmental stres-
ses, expectations and demands not only according to the various countries but also at
different places of work within the same country.

Some 19 years ago we published our first results in Israel concerning the return to
work of patients after myocardial infarction. In this report we analysed the working
status of a group of 390 patients, past myocardial infarction, who did not undergo an
advised or supervised rehabilitation programme. We found that 91 % of our patients
returned to work and only a few had to change to other types of work. It was also
found that 17 % of these patients, who returned to work, should actually have been
disqualified on medical grounds. We assumed that the reason for this remarkably high
return to work was the social/economic structure in Israel which made it difficult for
the patient to manage to live on the national insurance money and other unemploy-
ment benefits they may receive.

The implementation of cardiac rehabilitation on a broad scale in selected countries
has, without doubt, had a beneficial influence on the quality of life of the patients
undergotng rehabilitation programme. This has been especially reflected in the percenta-
ge of patients who returned to work 8 — 12 weeks after a myocardial infarction. Natu-
rally, there were intercenter differences based, in part, on motivation and on insurance
policies. It was, therefore, of utmost importance to assess the functional classification
of the patient effectively in order to receive a definitive reply to the question of whet-
her the patient ,,couldn’t or wouldn't“. As strange as it may sound there are stili a great
number of individuals who have a negative approach to work, despite the fact that the
work status and the quality of survival are quite closely linked. This becomes even
more evident upon retirement when enormous emotional problems appear when the
individual is extracted from the working process. These remarks seem to be of special
interest when discussing the return to work of patients after coronary artery by-pass
grafting (CABG). We have all been very surprised to learn of the rather low return to
work of patients, after CABG, and after screening. The literature from both the USA
and Europe have found that the proportion of patients returning to a meanin gful job,
on either a full or part-time basis, varies between 45 — 80 %,

As one can see from our results the high percentage of patients who returned to
work were those who underwent a supervised long term rehabilitation programme

* Coronary artery by-pass grafting
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(88.4 %) compared with a group of patients after CABG who did not participate in
such a programme (65.7 %). This may prove the fact that the patients education and
physical well-being, together with a more stable emotional stability in all probability
influences the proportion of patients who return to work after CABG.

The effects on patients of a long-term comprehensive rehabilitation programme after
coronary artery bypass grafting were studied by means of a comparison between 51 par-
ticipants and 45 nonparticipating control patients.

Preoperational comparison of the two groups showed no significant difference in
age, body weight, resting systolic and diastolic blood pressure, heart rate, percent of
patients with one myocardial infarction or one- or two-vessel disease, or number of
grafts performed. No significant group difference was found in level of education,
annual income, or type of employment. In both groups all patients continued to work
regularly until two weeks before the operation. Postoperatively, compared with the
untrained group, the trained group showed significantly (p = 0.5) higher functionai ca-
pacity and percentage of patients resuming work (p = .0001) after one year, as well as
after 4.8 = 1.9 {mean * standard deviation) years. The increased rate of return to
work in the trainees may be a function of the fact that they are volunteers and thus may
be better motivated to return to work in any case. .

Our programme of Comprehensive Coronary Care (CCC) is based on physiological,
psychological and sccial aspects and includes a close follow up with repeated reassess-
ment of the cardiocirculatory and functional state of the patients, including repeated
Holter monitoring, echocardiographic, nuclear reevaluation and if indicated coronary
angiography.

In our programme which involves 253 patients with documented coronary artery
disease of which 86 were after CABG, 13.1 % are on exercise therapy only, while
52.9 % also received drug therapy.

34 % are after coronary surgery of which the majority are continuing with drug the-
rapy as well. The programme includes risk factor modification and a physical training
based on the individual clinical conditions which may include calisthenics or leg or arm
ergometry. Of these 253 patients, 76.3 % are involved in sedentary occupations while
9.9 % are occupied in jobs which require moderate caloric requirements. Only 1.2 %
work physically, 9.9 are retired and 2.7 % are unemployed.

69.6 % of the patients working are on full time employment while 20.2 % are emplo-
yed part-time. In patients after CABG 67.4 % are on full time employment while
18.6 % are on part-time employment. This means that in this group of patients 86 %
are still working. Please note that this group of patients is not identical with the group
who were involved in our prior follow-up study. The patients on a full time job are
4 years + 2.8 years after operation while the patients on a part time job are 4.3 years
=+ 2.8 after CABG.

Physical work capacity, threshold heart rate and threshold rate pressure product in

_patients, with and without CABG have been tested. A statistically significantly higher
"PWC was obtained in patients past surgery than in patients without surgery.

The physical work capacity was significantly higher both in patients with part-time
jobs or full time occupation when compared to the retired patients. In the patients past
CABG no change in THR and TRPP has been found either in the groups with full time
employment, part-time or those who were retired. In the patients without surgery
a significantly higher THR was found when the patients were fully employed when
compared to those who were retired. It must also be noted, as mentioned eatlier, that
almost all the patients past CABG were under drug therapy in addition to exercise trai-
ning. 33.3 % were on betablockers, 32.1 % on calcium antagonists and 15.4 % on
antiarrhythmic therapy.

Today social security in Israel has been markedly improved and in some patients
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carlier retirement wilt give sound economic backup to lead a fairly independant life.
Further it is doubtful, at least in our group, that the social economic aspect can be con-
sidered one of the main factors as it was 18 years ago,

Discussion

We have learnt that in Israel, as in other countries, there can be marked intercenter
variabilities and on¢ should be cautious when comparing the results from various
hospitals because of the possible different composition of the patients material. Vari-
ous ethnic, culturai and educational background may influence the percentage of
patients who return to work or not. An effective patients education may certainly
enhance this percentage in favour of an early and complete return after coronary sur-
gery but still the ¢rosscultural validations in a mixed society may prove a complicated
task with a rather difficult solution.

From our study which involved patients who underwent supervised rehabilitation it
may be concluded that patients, after CABG, should undergo a comprehensive coro-
nary care programme and it is pot surprising that this kind of therapeutic intervention
may be beneficial tus of patients undergioing such a programme.

It is generally thought that the quality of survival is closely linked to severity of sym-
ptoms, the emotional stability and functional capacity. With CCC you can obviously
beneficially influence these variables and, therefore, the effect on the occupational sta-
tus of patients undergoing such a programme is not surprising.

EXPERIENCES IN REHABILITATION AFTER CORONARY
BYPASS SURGERY

A.FORSTER, W. GEISSLER, D. STRANGFELD, I. REISINGER

The aim of coronary artery bypass graft surgery (CABS) is to relieve angina, to
improve physical performance and to increase longevity. In addition to symptomatic
improvement after surgery it is necessary to assess operative results objectively using
noninvasive radionuclide techniques. Myocardial perfusion and function can be stu-
died separately by means of these methods. The purpose of the study was to determine
the results of CABS and to define the factors that could affect the results. -

Methods

77 consecutive male patients (pts), average age 49,9 + 6,9 years were studied for
13,7 + 11,8 weeks before CABS and during rehabilitation in the conditioning phase
for 33,2 + 23,4 weeks after CABS.

In all patients revascularization was indicated by clinical symptoms or for prognostic
reasons in those pts with multivessel disease. One graft was carried out in 27 pts, two
grafts in 32 pts and three and more grafts in the remaining 18 pts. The study scheme
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included the history of angina, clinical examination, standardized exercise test, exerci-
se?! Thallium-scintigraphy and radionuclide equilibrium ventriculography at rest and
during exercise.

Thallium imaging was performed according to standard scheme. Analogue images
were interpreted by two experienced observers who used a score system for assessment
and consideration of the vitality index, wash-out factors and Thallium redistribution
factors in 9 segments of the left ventricle,

In accordance with the results of exercise Thallium imaging the pts were divided into
three groups:
group 1 (51 pts): with an improved Thallium score,
group 2 (15 pts): with a constant score and
group 3 {11 pts): with a worsened score.

In 7 pts postoperative coronary angiographic examination was carried out due to per-
sistant angina pectoris.

Results

Angina pectoris improved after operation in 74 % of pts, remained unchanged in
23 % and worsened in 3 % of pts.

There was an evident reduction in the need for drug therapy. The improved sympto-
matic status was accompanied by a higher exercise performance. It was, above all,
improved on an average from 599 + 368 W/min before CABS to 863 + 375 W/min af-
ter operation (p < 0,001).

The left ventricular ejection fraction (LVEF) at rest for the group of patients was
55,5 = 14,5 % preoperatively and 56,5 + 15,8 % posioperatively. The postoperative
LVEF tends to increase in exercise from 53,3 £ 150t0 60,9 £ 14,5 % (p < 0,02).
Also in the subgroup with LVEF 45 % there was a significant postoperative difference
in heart function measured under exercise, but not at rest. The low function group
with LVEF 45 % showed no differences at all,

66 % of pts showed an improved Thallium scintigraphy (group 1), 20 % remained
unchanged (group 2) and 14 % deteriorated (group 3).

Patients in group 1 had a significantly (p < 0,03) more frequent improvement of
8T-segment depression 0,1 mV in the exercise test.

The patients in group 3 showed significantly lower improvement in exercise perfor-
mance (p < 0,03), a more frequent angina (p < 0,03) and all were invalids.

It must be stressed that compared with groups 1 and 2, the pts in group 3 had a signi-
ficantly (p < 0,05} reduced LVEF under exercise and a more frequent reduction of
LLVEF of over 5 % in the postoperative status.

Of the 7 pts with angiographic control of the graft, 4 pts had occluded grafts. Three
of the 4 pts were from group 3 - they had new Thallium defects in control imaging. In
contrast, none of the 3 pts with patent grafts showed a new Thallium defect.

Comments

Results show the favourable effects of coronary artery bypass surgery with relief
from angina, substantial symptomatic benefit, increased treadmill performance and
reduced drug taking. These effects are the prerequisites for the improvement of the
quality of life and the return of patients to a productive life.

After CABS left ventricular global ejection fraction does not change at rest. The
postoperative improvement of myocardial perfusion, — which was observed in two
thirds of the cases in Thallium scans, was accompanied by an increase in left ventricu-
lar function in exercise as a consequence of revascularization.
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New perfusion defects or postoperative decrease of LVEF over 5 % indicate compli-
cations of CABS, such as perioperative myocardial infarction, bypass graft occlusion
or possible progression of underlying disease.

Particularly this group of patients needs a specially intensive postoperative care in
order to realise an effective rehabilitation programme.

The non-invasive and easily repeatable methods of Thallium-scintigraphy and radio-
nuclide ventriculography prove more useful than traditional examinations for estima-
ting the course following myocardial revascularization surgery.  The results of thera-
peutic interventions can be evaluated by these methods. Pts with increase in LVEF in
radionuclide ventriculography or better myocardial perfusion demonstrated by Thal-
livm scintigraphy showed a successful surgical and rehabilitative result and better
long-term results can be expected.

These conditions make it possible to introduce a suitable and individual programme
of conditioning rehabilitation depending on left ventricular function.

THE INFLUENCE OF COMPREHENSIVE REHABILITATION ON
CARDIOVASCULAR FUNCTION IN PATIENTS AFTER CORO-
NARY BYPASS SURGERY

K. MOCZURAD, P. PIENTIAZEK, P. PODOLEC, W. TRACZ

A rapid increase in the incidence of ischemic heart disease and its most dangerous
sequel, i. e. myocardial infarction has been the cause for a specific medical procedure
- comprehensive cardiclogical rehabilitation (3). Physical training is being used more
and more frequently in patients with ischemic heart disease. It may increase the capa-
city of the cardiovascular system, modify certain risk factors and decrease the rate of
myocardial infarction (2, 9, 11, 13), although its role in coronary heart disease has
been questioned recently (4). Today more and more often surgical methods are used
in patients with coronary artery disease which improves coronary blood flow and con-
sequently increases the survival rate and also improves significantly the quality of life

8, 17).
( The) presented communication shows briefly the results of rehabilitation in patients
with ischemic heart disease after coronary bypass graft surgery.

Materials and Methods

The study concerns 56 patients in NYHA class 111 and IV operated on in the Institu-
te of Cardiology in Krakdw for unstable angina pectoris. All patients exhibited critical
luminal narrowing over 70 % at least in one coronary artery or 50 % in the main left
coronary artery. A detailed analysis of the changes is presented in Table 1.

The studied group consisted of 45 men and 11 women aged 37 - 68 years (mean age
54,1). Coronary bypass grafts were implanted in all patients in extracorporal circulati-

on.
" Comprehensive rehabilitation which included physical, psychelogical and social
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__ Table 1. Coronarographic studies

.\ - Number o
Critical narrowing of patients Yo
In one vessel 13 23.2
In twa vessels 21 37.5
In three vessels 17 30.4
In the main left coronary artery 5 8.9
Total 56 100.0

rehabilitation was carried out by a rehabilitation team consisting of a leading physi-
cian, a kinesitherapeutist and a psychologist. The programme of rehabilitation was
divided into preoperative rehabilitation, — from admission to the day of surgery (mean
duration 27 days) and post-operative rehabilitation (mean duration 32 days). Pre-ope-
rative rehabilitation comprised respiratory and dynamic relaxing exercises. Physicians
cooperating with a psychologist aimed at influencing the patient’s personality in order
to eliminate anxiety, depression and other abnormalities associated with cardiac surge-

Post-operative rehabilitation started within 24 hours after surgery. It included respi-
ratory exercises, dynamic exercises of the upper and lower limbs, dynamic coordinati-
on, passive and active mobilization. Al patients had two adaptation training sessions
in intervals of 7 - 10 days between the 14th and the 38th day aftcr the operation. The
patients exercised on a bicycle ergometer with a fixed work load of 25 and 50 watt for
5 min. During exercise stress testing heart rate, arterial blood pressure and ECG were
monitored.

The sanatorium stage lasted 28 days and included all elements of rehabilitation. It
was organized in the spa Cardiological Hospital.

QOut-patients rehabilitation comprised periodical medical check up, physical training
and psychological re-education. The patient was instructed about his life style, an
appropriate diet was prescribed and suitable information was sent to his place of work.
This stage lasted 6 — 9 months. In order to objectify the progress of rehabilitation three
exercise tests were performed; the first 5 — 10 days before the operation, the second
between the 4th and 6th week and the third between the 6th and the 9th after the
operation. Exercise stress tests were performed on the bicycle ergometer (16). The
workload was increased every three minutes. During the test arterial blood pressure
and heart rate were measured. Standard 12-lead ECG was recorded immediately befo-
re and 3, 6 and 9 minutes after the exercise {1, 12, 16). We evaluated duration of the
exercise stress test, workload, heart rate value and arterial blood pressure level. We
calculated double product, i. e. maximal systolic pressure x heart rate and the work
performed during the exercise test. We also analysed ECG tracings from the aspect of
myocardial ischemia (10, 12). Post-operative stress testing was not performed in 9
patients due to peri-operational myocardial infarction (3 patients), intermittent claudi-
cation (4 patients), thromboembolic complications (2 patients); these patients were
excluded from the statistical analysis.

Results were statistically analysed by means of Student’s t-test. -

Results

Significant clinical improvement, i. e. disappearance of anginal pain at rest was
observed in 84 % of patients. These patients were classified as NYHA classTor I In
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Table 2. Results of exercise stress tests

ET, ET, ET,

Numbcr of paticnts 56 47 47

Mean duration of exercise

stress test (sec.) 358.0 = 218.0 601.3 + 259.2 627.4 + 330.2
P < (.01 NS

Mean heart rate

(t/min.) 128.2 = 18.2 143.8 + 22.3 138.2 + 25,1
P<0.01 NS

Mean max. systolic blood

pressure (mm Hg) 163.0 + 18.5 171.8 £ 15.4 169.0 * 20.1
P<0.05 NS

Mean work performed

{Joule) 23200 + 2363 50100 = 310.3 55450 + 459.3
P<0.M NS

Double product (max.

systolic blood

pressure X heart rate/100)  216.6 + 48.0 3125 £ 57.0 M20x732
P<0.01 NS

— exercise stress test before the operation

ET, — exercise stress tes 4 — 6 weeks after the operation
ET, — exercise stress test 6 — 9 months after the operation
NS - non significant

the remaining 7 patients clinical improvement was not observed; three of them had
peri-operational myocardial infarction, three other subjects exhibited in control angio-
graphy narrowing of bypass grafts, and in one case it was not possible to detect the
reason for no improvement.

In 34 patients (60,7 %) statistically significant exercise tolerance was achieved in the
post-operative stage, after about 32 days. The improvement was stable, and except for
2 cases comprised the out-patients stage {mean after 225 days). The results of exercise
stress test performed at certain stages are summarized in Table 2.

We found statistically significant prolongation of mean duration of the exercise test,
higher values of mean heart rate, higher workloads and higher values of double pro-
duct which is a good indirect indicator of coronary blood flow.

It should be noted that in the out-patients studies, the mean duration of the exercise
test was prolonged, the work performed was increased, but no statistically significant
differences were found as compared with the post-operative period. During the exerci-
se test performed after operation, maximal heart rate was significantly increased, the
incidence of anginal attacks was less frequent, and ECG symptoms of myocardial
ischemia were not present. Before the operation the exercise test was positive in all
patients, after the operation it was negative in 14 patients.

After surgical treatment and comprehensive rehabilitation 13 patients resumed full
time work and 8 patients returned to part-time jobs.

Discussion

Surgical treatment for coronary artery disease introduced in 1968 - 1969 is now more
frequently carried out, Coronary bypass graft surgery improves the indices of coronary
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sufficiency both at rest and during cxercise stress testing. Coronary blood flow and
myocardial metabolism improve. It has been proved that surgical intervention in a cer-
tain group of patients remarkably prolongs life and improves their health condition
and quality of life. (5)

According to many authors a decrease in anginal attacks is observed in 85 % of pa-
tients and total disappearance in 70 % . According to Niles et al about 60 % of men over
65 years of age return to work after the operation (15).

It is commonly believed that the process of recovery. of return to family life and
work after this operation can be ascribed to comprehensive rchabilitation (6).

One of the aims of rchabilitation is to relieve psychic disturbances which may pre-
vent re-adaptation to life. Physical exercise, respiratory and adaptation training on a
bicycle ergometer promote improvement of respiratory and cardiovascular functions
achicved by incrcase of heart rate and cardiac output, as well as by changes in arterial
blood pressure (14).

In the present study 84 % of patients significantly improved, i. ¢. anginal attacks
disappeared. In 34 patients exercise tolerance improved significantly after operation
inciuding 11 subjects with a negative exercise test. Eleven patients resumed their
work. Nine patients in whom. due to post-operative complications exercise stress tes-
ting was not performed. comprised a group with a different model of rehabilitation. In
thig group cxercises were less strenuous and were adjusted for each patient individual-
ly. These patients’ return to normal life was slower.

An active participation in the rehabilitation programme clearly improved physical
coordination in patients, the exercise level rose, post-operative muscle and bone alte-
rations receded and also the psychical state improved (8, 17).

However, physical excrcises without sccondary prevention and modification of risk
factors cannot stop cffectively the atherosclerotic process in the coronary arteries.
Only a combination of surgical intervention and comprehensive rehabilitation may
prevent the athcrosclerotic process.

Conclusion

1. The group of 56 consecutive patients with ischemic heart disease significantly
improved after coronary bypass graft surgery and comprehensive rehabilitation,
i. e. the patients couid be in a higher NYHA class.

2. Objective improvement of coronary sufficicncy was manifested by a significantly
longer duration of the exercise stress test, higher workloads and an elevation of the
indirect indicator of coronary blood flow,

3. Coronary bypass and comprehensive rehabilitation enabled many patients to return
to work and to resume family and social life,
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VYSKUM SEXUALNYCH PORUCH U MUZOV PO AORTOKO-
RONARNOM BY-PASSE

Z. ZACHARIEV

Ro¢ne sa na svete realizuje priblizne 180 000 operacif aortokorondrneho by-passu
(AKB). Aj napriek tomu, Ze priblizne okolo 80 % z operovanych Zije 5 i viac rokov,
nesmieme zabidat, e operdcia predstavuje paliativnu intervenciu vo vztahu k progre-
sivnemu ochoreniu srdca. Je ndm zname, Ze chirurgia korondrnych tepien si vyZaduje
velké finanéné ndklady, nastofuje sa i nevyhnutnost komplexnej rehabiliticie tychto
pacientov. V svetovej literatire sa uvadza stanovisko, Ze efektivnost operdcie AKB
treba hodnotif nie z hfadiska zniZenia dmrtnosti, ale z hladiska kvalitativnych zmien
v Zivote operovanych pacientov.

Cielfom psychosocidlnej rehabilitacie tychte pacientov je umoZnit im ndvrat do ak-
tivneho, produktivneho a podla moZnosti aj plnohodnotného spdsobu Zivota, ktory by
uspokojil Zelania chorych bez rizika pre ich zdravie.

PodIa stanov Svetovej zdravotnicke) organizacie ,,Zdravie je nielen nepritomnost
choroby alebo nevlddnosti, ale stav plnej fyzickej, psychickej a socidlnej spokojnos-
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ti*. Sexudlna ¢innost je podstatnou strdnkou, elementom a jednym z kritérii tejto spo-
kojnosti,

Pohlavné poruchy maji tazky psychotraumaticky dopad na osobnost partnerov, po-
tlacaji sebavedomie a tvoriva aktivitu, naridaji populiciu obyvatefstva, Problém
scxudlnych porich u pacicntov po operdcii AKB nie je spracovany ani u nés, ani
v mnohych inych krajinach. Aktuilnost tohto problému sa spéja s jeho socialnym, lie-
¢ebno-praktickym a teoretickym vyznamom. Pre ¢loveka pohlavni &innost, ktora
zachovava svoju zdkladnu funkciu - uchovanie a pokra¢ovanie Tudského rodu — sa me-
ni i na mohutny prostriedok socidlnej komunikdcie a socidlneho zadlenenia. ako aj na
jeden zo zdkladnych pramefiov emocidloych zazitkov a hedonisticke] spokojnosti.

Vychddzajiic z tychto zdmerov sme si vytydili ciel zistif v sii¢asnom viskume u pa-
cientov scbahodnotenie po operacit AKB s ohladom na nicktoré ukazovatele ich sexu-
dlnej aktivity a ich vzfahu k sexudlnemu Zivotu.

Materidl a metodika

Objektom vyskumu bolo 100 muzov po operacii AKB, ktori sa bezprostredne po
operdceii podrobili rehabiliticii v Republikovom kardiologickom centre — Sofia-Ban-
kja.

Na hodnotenie sexudineho statusu sme pouzili sebahodnotiaci sexuologicky test pre
muzov (§8T-m) Z. Zacharieva. Ide o klinickopsychologickd metodiku vybudovant na
bize samohodnotenia. Test obsahuje 80 otazok, ktoré su rozdelené takto: libido,
crekcia. ejakuiacia. ndlada a sebavedomie, vonkajsie faktory, hypersténne — asténne
prejavy. sebavedomie a presvedéenie, strach a nebezpeéenstvo, extra ~ intravertnost.
Test umoZiuje i grafické stvarnenie ziskanych vysledkov v dvoch polohach: kladnd —
normo a hypersexualita a zépornd — registrujica hyposexuatitu. T4to metodika je ori-
gindlne spracovana a §tandardizovand pre bulharskd populiciu.

Vysledky a diskusia

Komentér k pozorovanym tendenciam ziskavame na zdklade prepoéwu — priemeru
skupinového profilu. Z pozorovanych faktorov, ktoré maju vziah k sexualite, je najvy-
raznejsic libido. dalej erekeia a ejakuldcia. Vyrazne sa v tomto obdobi prejavuju strach
a nebezpecenstvo plynice z faktu, Ze erociondlny sexudlny kontakt by zhorsil stav pa-
cienta. Velkd dlohu zohrdvaja v kritkom ¢ase po operdcii i vonkajSie faktory formuju-
ce sexudlne kontaktovanie, ako si vonkajsi vyzor partnera, pocit strachu a neprijem-
nosti, konflikty, teplo domova, pohodlie. istota situicie, pouZitic stimulujdcich sexual-
nych prostriedkov (alkohol. cigarety, kdva, licky) ako i pocit nedostatku spoloénych
zdujmov a duchovnej blizkosti partncra. Tieto vonkajsie faktory dominuji nad alter-
nativnymi a opit len zddrazduji neistotu, ktord citia pacienti v ranom pooperaénom
ohdobf{; prichddza k celkovej asténii nastedkom operativnej intervencie,

Nasim cicfom do budicnosti je preskimat dynamicky rozvoj {resp. redukeiu) sexu-
dlnveh pordch. a to za kratdic obdobic, po tretom mesiaci po AKB. vzhladom na to, 3¢
pacienti si po pobyte v kardiologickom stredisku komplexne rehabilitovani za pomoci
kincziterapie, cvitenia na tredmiloch a veloergometroch. {yzioterapie a psychoterapie.
Aplikovana metodika poskytuje uspokojivé vysledky, pokial ide o vztah hodnotenia
individudlncho sexudlncho statusu. Je dostateéne citlivd, vdaka ¢omu ju moZno aphi-
kovaf na dynamické zmeny sprevadzajlice obdobie rehabilitacie. Takyto pristup by
pricspel k plaeniu rchabilitaéného programu pacientov pe AKB a sifasne by im
pomohol aktivoejSic sa zapojit do Zivota.
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REHABILITATION IN PATIENTS AFTER COMMISSUROTOMY
AND ARTIFICIAL VALVE REPLACEMENT

S. RUDNICKI. Z. SLIPKO, E. WOJITKOWSKA,,
B. LATUCHOWSKXA, M. BILINSKA

Introduction

There arc about 40 000 cascs of valvular heart discase among the population in Po-
jand. The stcady and systematic advances in cardiosurgery treatment and the increa-
sing number of surgical interventions in valvular heart discase indicate the necessity
for the construction of most appropriate rehabilitation methods to be applied in these
patients.

It is still an open question how soon after surgery the rehabilitation follow-up can be
considered most suitable in order to achieve the best results, and what kind of rehabi-
litation model is to be suggested for these patients, Finally the most suitable postsurgi-
cal period is to be decided in which cffects of rehabilitation would be optimal.

Methods

Between 1980 and 1985 two hundred and ninety three patients were treated at the
Clinic of Cardiac Rehabilitation in the National Institute of Cardiology in Warsaw.

The first group of patients, 148 individuals underwent the early stage of rehabilita-
tion during a time interval of 4 — 8 wecks following cardiosurgery (A period). The
second group consisted of 145 individuals undergoing rehabilitation training 6 months
after cardiosurgery (B period) (tabie 1).

Table L. Agc and sex of patients in 4 cardial surgery groups, and 2 different periods

PERIOD A PERIOD B

AGE| SEX AGE| _SEX

N | % | x| F|M]|N|%]|X|F|M

1.| COMISSUROTOMY | 52 | 352{410| 41 [ 16 | 30 | 206[ 428} 26 | 4
2.| 1 VALVE

REPLACEMENT 62 | 411411 | 26 | 36 | 85 | 58,6 41,1 | 37 | 48
3.[2VALVES

REPLACEMENT 23| 155(368| 1] 12} 24| 66/470f 7|17
4.| 3VALVES

REPLACEMENT 1| 74[30] o} 2| 6| 42{464] 4| 2

TOTAL 148 [100.0 87 | 61 | 145 {1000 1 [ 7

In the A period group were 87 female patients aged between 17 - 59 (X = 42,3) and
61 male patients aged between 22 — 60 years (X = 43,5).

The B period group consisted of 74 female patients aged between 19 — 60 years
(X = 42,6 and 71 male patients aged between 20 — 58 years (x = 41,5).

No statistically significant differences were evident in the age groups of patients
from the two different post-surgical periods, or between each group of operated
patients. Likewise, there were no statistically significant difference between the sex
groups in the two different postsurgical periods.
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Statistically significant differences in sex randomization were clearly pronounced
between patients from various groups undergoing surgical treatment (p < 0,05).

Four groups with cardiosurgical treatment were singled out:

Group 1 - patients post-commissurotomy,
Group 2 - patients with 1 implanted valve.
Group 3 - patients with 2 implanted valves,
Group 4 - patients with 3 implanted valves.

Complex psycho-physical rchabilitation in the above mentioned groups of patients
was carried out according to rehabilitation methods applied in postmyocardial infarc-
tion cases (10. 11, 12, 13, 15).

Despite the remarkable advances in anaesthesiology and heart surgery the amount
of postsurgical complications is still considerable in our reports.
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Fig. 1. Complications after cardiac surgery periods

In the analysis of postsurgical complications in patients of A rchabilitation period.
was the most frequent postcardiotomy syndrome (345 %) especially in groups 2
(48.4 %). 4 (27.3 %), 3 (26.0 %). the occurrence of this syndrome was statistically sig-
nificant {p < 0,01). Statistically significant {p < 0.01) thromboembolic complications
occurred in 12,8 % of patients especially in groups 3 (17.4 %), 2 (12,9 %) and 1
(11.5 %) (Fig. 1).
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Complications caused by bacterial infection of local character were observed in
6.7 % of patients, especially in groups 3 (17.4 %), 4 (9.0 %) and 1 (5.7 %) including
respiratory tract infection (2.4 %).

Imptanted valve dysfunction was observed in 2 % of the cases only, — mainly in
groups 3 (4.3 %) and 2 (3.2 %) where its occurrence was statistically insignificant.

In the B rehabilitation period a decrease in the occurrence of the posteardiotomy
syndrome (4.8 %) was obscrved, together with an apparent decrease in neurological
complications (3.4 %).

However, a statistically significant (p << (,03) increasc in implanted valve dysfunc-
tion (6.8 %) was observed as compared with the A rchabilitation period, particularly
manifested in group 4 (16.5 %) and 3 (12.5 %).

Statistically significant (p <{.,05) increase in complications caused by bacterial
infections (15,8 %) was also evident especially in group 3 (25,0 %) and 2 (18.8 %).

With regard to rhythm and conduction disturbances the investigated groups from A
and B rehabilitation periods arc presented as follows (Fig. 2):
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Fig. 2. Sinus rhythm. disturbances of rhythm and conduction

In 44 % of patients from the A rehabilitation period the sinus rhythm was evidently
seen in groups 2 (51,6 %), 3 (45,5 %) and 1 (38,4 %).

Atrial fibrillation occurred in 35,1 % of paticnts, but particularly in groups 1
(42.3%). 3 (339 %) and 4 (27.3 %).
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Ventricular rhythm disturbances occurred in 8,8 % of the cases and prevailed in
groups 4 (18,8 %) and 3 (17.4 %), and supraventricular thythm disturbances prevailed
in group 3 (13.0 %), they were statistically significant (p << 0,05} in A period of rehabi-
litation,

Similarly, statistically significant (p < 0,05) conduction disturbances manifested in
bundle-branch block occurred in A period rehabilitation in 6,7 % of the cases, the most
frequent in groups 1 (9,6 %), 4 (9,1 %) and 3 (8,7 %). In 45,7 % of patients from B
rehabilitation period the sinus rhythm was particularly evident in groups 1 (53,3 %)
and 2 (50,7 %). Atnal fibrillation occurred in 41,5 % of paticnts especially in groups
4 (100,0 %), 3 (50,0 %) and 2 (37,6 %). However, there are statisticaily insignificant
differences in the occurrance of atrial fibriltation between the groups and postsurgical
rchabilitation periods A and B.

Ventricular rhythm disturbances occurred in 6,2 % of the cases, supraventricular
rhythm disturbances in 2,8 % of the cases, but were statistically insignificant. The
occurrence of conductive disturbances (3,0 %) was also statistically insignificant.

The clinical data analysis shows that the greatest number of patients were subject to
rhythm disturbances. The clinical condition of the patients was mostly affected by the
type of rehabilitation recommendced (Fig. 3).
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All paticnts did individual respiratory training. and 41.2 % of the patients did respi-
ratory gymnastics carricd out once a day, 15.5 % of the patients twice a day.

In 2 % of the cases training on the crgometer was applied. Though some patients
were rather contraindicated for the performance of stress test according to widely
accepted norms, it was decided to carry out the stress test on the treadmill according
to Brucc’s protocol in 36,4 % of paticnts from A period and in 35,1 % of patients from
the B period of rehabilitation (Fig. 4).
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Fig. 4. PWC in treadmifl stress test

During the test. in paticnts from groups 3 and 4 of A period scores were approxima-
tely the same reaching the mean value of 62,2 watts and 64.6 watts respectively.
Somcewhat higher scores were reached by patients from group 1 with the mean value
of 70.5 watts.

The best scores were achieved by patients from group 2 reaching the mean value of
84.3 watts. .

Patients rehabititated in B period showed the best physical capacity in group 2 rea-
ching the mean value of 108.9 watts. Oaly paticnts from groups 1 and 4 reached lower
scores in physical capacity as compared to similar groups in A pericd of rehabilitation.

These differences. however. were statistically insignificant. On the basis of these
observations it is cvident that the best forms of rehabilitation are respiratory exercises
and calisthenics pertormed once or twice a day closely associated with psychical relaxa-
1ion.

In individual cases patients without rhythm disturbances or heart failure can take part
in interval training under strict supervision of the physician during a period of 3 to 4
months following surgical intcrvention.
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Discussion

Though reports on rehabilitation in patients after artificial valve impiantation are on
sporadic cascs. it is generally assumed that inspite of complications, early and carefully
applied physical rehabilitation can improve physical and psychical capacity (1. 2, 8,
14).

Results of our investigations confirm these assumptions. The type and grade of phy-
sical rehabilitation load with regard to heart muscle changes caused by disease and
surgical treatment, is still widely discussed and an open question.

The obtained correlative data on physical load and left ventricular sufficiency indi-
ces also failed. It has been proved beyond any doubt that in a/m aspects the following
factors have been not taken into consideration as: age. sex. heart enlargement, atrial
fibrillation. the type of artificial valve and infections causing any kind of complications.

Many repotts from literature indicate the role of respiratory gymnastics in reha-
bilitation of patients after cardiosurgical treatment (2, 7, 8. 9, 14).

According 1o Kozlowski (4. 6) any physical effort connected with oxygen demand,
deep breathings und increased oxygen uptake in lungs intensifies the synthesis of pro-
stacycline and leads to the increase in VO,. a result of restoring the adjustment abili-
ties of the organism. Other authors (3. 5) have come to similar conclusions with regard
to mitral heart disease.

At the moment of vaive replacement and switching off up-to-present adjustment
mechanism - the degree of improvement depends upon myocardial condition at the
moment of cardiac surgery treatment (15).

Conclusion

1. Patients after cardiosurgical intervention. in the carly period of rehabilitation (4 —
8 weeks) may continue with their rehabilitation from the hospital stage, taking into
consideration rhythm disturbances and post-surgical complications.

2. Patients rehabilitated 6 months after surgical intervention show better phyqu.dl
capacity as a result of the natural discase follow-up and stabilization of post-surgical
changes.
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VYHODNOTENIE PACIENTOV PO CHIRURGICKYCH VYKOQ-
NOCH NA SRDCI V II. REHABILITACNE] FAZE NA SLIACI
VvV ROKOCH 1967 - 1985 '

M. DRAHOSOVA

Rehabilitaén4 starostiivost je sihrn opatreni smerujicich k zabezpeceniu optimal-
neho fyzického a psychického stavu i socidlnych podmienok, ktoré umoZiuja chorgm
zaujaf primerané miesto v spolo¢nosti. Predoperaéné priprava a 1. rehabilitatna faza
sa uskutodfiuji v nemocnici, I1. fiza do Siestich mesiacov po operécii na Sliagi. I1I. fa-
zu absolvuje chory do konca Zivota; k nej patri socidlna i pracovnd fiza a kaZdd z nich
doplna psychologické rehabilitdcia.

Stbor tvori 1807 chorych, z toho 848 (46,93 %) muzov a 959 (53,07 %) Zien, ktori
boli v rokoch 1967 — 1985 operovani na bratislavskych klinikdch s vekovym priemerom
33 rokov. Najmlad$i mal 15, najstarsi 60 rokov. Priemerny rehabilitaény ¢as bol 41
dni, najkratsi 2 dni, najdlhi{ 85 dni. V socidlnom zloZeni si najpoCetne)sie zastipeni
fyzicky pracujiici — 524 (28,99 %). domdcich Zien bolo 174 (9,63 %), iné povolania
zastupovalo 322 (17.83 %) chorych. Najviac operovanych bolo medzi 20. a2 50. rokom
#ivota — 1430 (79,13 %), do 20 rokov - 168 (9,29 %), nad 50 rokov - 209 (11,58 %).
Do 30 dni nastipilo na II. rehabilitaéni fizu 30 %. do 60 dni 32 %, nad 60 dni 38 %
chorych.

Program rchabilitdcie v Cs. $tatnych kipeloch Slia¢ do Siestich mesiacov po operacii
srdca sa riadi kardiologickym kritériom, chirurgickym vykonom, na ktory nadvizuje
hemodynamicka prestavba. Kedze sa hemodynamické parametre sleduja katetrizci-
ou, meradlom pre rehabilitdciu ostava kiinické a funkéné kritérium. Z funkéného hla-
diska dclime chorych na 4 skupiny podfa NYHA. V klinickej Zasti sa opierame
o komplexné Klinické a fyzikalne vydetrenie doplnené ekg krivkou, rtg snimkou plic
a srdca, laboratornymi parametrami, dékladnou anamnézou.

V anamnéze uddvalo anginy 1048 (58,05 %) chorych, tonzilekiémiu 914 (50,58
%), febris reumatika 679 (37, 57 %), choreu minor 42 (2,32 %) chorgch. Zo subjcktiv-
nych kardialnych fazkosti pred chirurgickym vykonom na srdci dychavicnost v pokoji
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malo 5362 (31,10 %) chorych, dychavi¢nost pri namahe 1006 (55,67 %), bidenie srdca
882 (48.81 %) a bolesti srdca 495 (27,38 %) chorych.,

Z objcktivnych komplikacii bemoptyzu malo 333 (18,42 %) chorych, bezvedomie
256 (14.17 %), embdlic 241 (13,33 % }. dysrytmic 351 (19,42 %). Znamky srdcove;j sla-
bosti funkénej skupiny I, IT (NYHA} 306 (16,93 %}, TIL, IV (NYHA) 384 (21,26 %)
chorych.

Z uvedencého suboru pre reumatické chlopfiové chyby bolo operovanych 1123
(62.15 %) chorych, pre vrodené srdcové chyby 412 (22,80 %), pre perikarditidu 33
(1.83 %), pre ischemickii chorobu srdca 211 (11,68 %), pre myxémy a tromby favej
predsicnc 28 (1,54 %) chorych,

Z operatnych vykonov sa komisurotomia a komisurolyza uskutoénila u 695
(34,58 %) opcrovanych. umeld protéza sa implantovala 280 (15.49 %) pacientom,
homotransplantaty 145 (8,02 %). autotransplantity 3 (0,17 %), plastické operdacie pri
vrodenyceh sedeovych chybach a extirpdcia myxdmov a trombov z Tavej predsiene sa
realizovali v 440 (24.23 %), perikardektomiu malo 33 (1.83 %), aortokorondrny
by-pass (revaskularizaciu) 211 (11.68 %) chorych. U 46 (2,55 %) sa uskutoénila
reopericia pre restendzu. U 15 (0.83 %) sa realizovali operatné vykony na viacerych
chlopniach.

Tabulka 1. Zastipeniv jednotlivich operuénych vikanov

roky roky "

19671976 19771985 spolu
Komisuroidmia
komisurolyza 315 320 695
implantdcia
- umelcj chiopne 45 235 280
— homotransplantitu aort. chlopne 92 53 145
- autotransplantiitu z fascic latac 3 g 3
perikardektomia 10 23 33
aortokorondrny by-pass
{revaskularizicia) 24 L87 20l
plustick¢ operacic {(vrodeng srdcové
chyby) a iné 154 282 440
spolu 707 1100 1807

{iné = tromby, myxdmy Tuvej predsicne, hodné poranenia srdea)

V tabulke 1 je zastipenie jednotlivich operaénych vykonov v rokoch 1967 — 1976
a vrokoch 1977 - 1985. Komisurotomia a komisurolyza je priblizne rovnako zastdpena
v rokoch 1967 — 1976 (v pocte 375) i v rokoch 1977 — 1985 (v poéte 320). Umeljch pro-
téz sa v rokoch 1967 — 1976 implantovalo 45, v daldich rokoch 1977 — 1985 sa ich podet
zvysil na 235, Opak je u homotransplantitov. ktorych v rokoch 1967 — 1976 implanto-
vali 92. ale v rokoch 1977 — 1985 sa ich pocet zniZil na 53. Autotransplantdty z fascie
fatac sd 3 v roku 1971, Po perikardektomii I1. rehabilitaénn fazu absolovalo 33 cho-
tych. Jednoznatne sa zmenil pomer aortokorondranych by-passov a revaskularizacii
podla Vincberga. V rokoch 1967 — 1976 sa uskutoénilo 24 chirurgickyeh zikrokov na
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myokarde podla Vineberga, implantovali sa obidve artérie mamarie do myokardu
postihnutej komory. V rokoch 1977 — 1985 prvé miesto zaujimaji vikony na koronar-
nych tepnich a aortokoronarnc by-passy v pocte 187.

Vrodenych srdcovych chyb v rokoch 1967 — 1976 bolo 154, v rokoch 1977 — 1985 tak-
mer dvojndsobok - 282. Si to tie, ktoré sa nestihli odoperovaf v detskom veku, opero-
vali sa vo viacerych fazach. Ide napriklad o Fallotove chyby, a tie, ktoré sa v detstve
nediagnostikovali, napriklad defekty septa. koarktacia aorty a podobne.

Pri prichode na II. rehabilitaénii fdzu sa dysrytmie prejavovali u 550 (30.44 %)
chorych, znamky srdcovej slabosti funkénej skupiny IL, IH, TV (NYHA) u 475
(26,29 %}, subepikardidlne zapalové pooperatné zmeny u 837 (46,32 %), pleuritis
exudativa u 264 (14.61 %), pleuritis sicca u 43 (2,38 %). stavy po emboliach u 20
(1.11 %), po endokarditide u 9 (0,50 %) chorych. Vyskytla sa aj paréza nervus recu-
rens, cervikobrachidiny syndrém, osteomyelitida sterna.

V 1II. rehabilitacnej faze je okrem medikamentdznej lie¢by (kardiotonik, diuretik,
dysrytmik. antikoagulancii, antibiotik, roborancii} a diéty podla celoititneho diétne-
ho systému doleZiton sicastou liccebnd telesnd vychova (LTV), ktord musi byf postup-
na a stala, aby sa uchovala plynulost a pruznost celého rehabilita¢ného programu pod
vedenim kvalifikovaného rchabilitatného pracovaika a ped dohfadom lekdra. Do
skupin LTV sa zaradovali chori podla funkénej zdatnosti (tab. 2).

Tabulka 2. Liefebnd telesna vychova (LTV)
podla funk&nej zdatnosti

Skupina potet Yo

L. 112 6,20
II. 1228 47,89
III. 346 (9,15
Iv. 121 6.76
spolu 1807 100.00

V 1. najvykonnejsej skupine cvitilo 112 (6,20 %} pooperantov ndroénejsie gymnas-
tické cviky 30 minut bez subjektivaych tazkosti pri telesnej zafa¥i.

Do II. skupiny sa zaradil najvaéii podet 1228 (67.89 %) choryceh, u ktorych sa pri te-
lesnej ndmahe prejavovala dychavi¢nost, bolesti, biisenie srdca, slabost a podobne.
Cvitili 30 mimit s prestdvkami pri vyskyte subjektivnych fazkosti,

Do II1. skupiny patrilo 346 (19.15 %) chorych s dychavicnostou pri beinej telesnej
namahe. Cvicili 30 mimit podla tolerancie.

TV. fyzicky najslabsiu skupinu tvorili chori v potte 121 (6,76 %), u ktorych zdravot-
ny stav vyZadoval cvi¢enie na izbe.

Cvidilo sa v telocviéni, v skupinach po 6 — 8 cviéencov. Skladba cviéenia mala tivod-
nii, hlavnii, ziveretnd a zotavovaciu €ast. v ktorej sa kontrolovala pulzova frekvencia,
Pri zlepdeni funkénej zdatnosti sa chori preradili do vykonnejiej skupiny. Kritériom
bol iistup dychaviénosti, pokles pulzove] frekvencie na vychodiskové hodnoty do 3 mi-
niit po cvi¢eni. nepritomnost subjektivnych a objektivnych zmien pri danej zatazi.

Terénne kiry sa zafali v roku 1978 a zacastnilo sa ich 590 (32,65 %) pooperantov.
Fyzikdlna lictba sa poskytovala 494 (27,43 %) chorym, uhli¢ité kipele po operacii vro-
denych srdcovych chyb a ischemickej chorobe srdea 425 (23,52 %) chorym. Pacienti
s reumatickymi srdcovymi chybami do pol roka po opericii uhli¢ité kdpele neabsolvu-
.
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Pri bodnoteni vysledkov sa ustup znamok srdcovej slabosti prejavil u 303
(16,77 %) chorych, dstup poopera¢nych zapalovych zmien na ekg krivke u 361
(19.98 %) chorych. Sedimentacia erytrocytov pri odchode oproti prichodu sa zniZila
u 1020 (56,45 %) chorych, mukoproteiny u 686 (37,96 %). Hmotnost v kilogramoch
(kg) sa zvysila 0 2 kg a viac u 1005 (55,73 %) chorych, nezmenila sa u 561 (31,04 %),
zniZila sa u 231 (13,23 %) chorych. Vitdlna kapacita plic do 20 % a viac sa zvy$ila
u 1335 (68,28 %} chorych, nczmenena bola u 235 (18,93 %), zniZend u 89 (4,93 %),
nestedovand z technickych pri¢in u 148 (8,19 %) chorych.

Celkové vysledky (tab. 3). Pacienti s objektivnym zlepienim stavu v podte 774
(42.84 %) museli maf najmene] takéto dve zndmky zlepSenia: dstup pooperaénych zi-
palovych zmicn na ekg krivke, subfebrilit, zniZenic sedimenticie erytrocytov, muko-
proteinov oproti prichodu, zv¥$ena plienu vitdinu kapacitu, dstup dekompenzaénych
priznakov vo velkom i malom ob¢hu i postkomisurotomického syndrému, suchej ale-
bo exudativne) pleuritidy, museli byf celkove zotaveni so zvyienim kondicic a Gpra-
vou telesnej hmotnosti.

U 864 (47,81 %) chorych so subjektivne zlepSenym stavom bol ukazovatelom tidaj
o zmierneni aZ vymiznuti predoperacnej d¢chaviénosti, vymiznutie bolesti najmi po
opericii aortilnych chlopiiovych chyb. Celkovo 122 (6,75 %) chorych s nezmenenym
stavom nemalo dve zndmky objektivicho alebo subjektivneho zlepSenia oproti pri-
chodu. Stav sa zhor3il u 44 (2,43 %) operovanych, pricom bakteridlna endokarditida
sa vyskytla 15 krat, embolia do arteriaineho rieciska 10 krat, febris reumatika 4 krat,
exudativna pleuritida a dekompenzacné priznaky vo velkom obehu 15 krat. Pri bak-
tridlnej endokarditide sme chorych posielali naspif na Kardiochirurgicki kliniku do
Bratislavy (dnes Ustav kardiovaskularnych choréb) alebo do KUNZ Banska Bystrica.

Zomreli 3 (0.17 %) pacienti. Roku 1971 32 ro¢ny L. Z. po nahrade mitrainej chlopne
autotransplantatom z fascie latae exitoval na $tvrty deil rehabilitaénej liecby. Pri pitve
sa zistito odtrhnutie cipu chlopne z autotransplantitu. Roku 1974 u 50 roéného J. K.
realizovali nahradu aortdlnej chlopne umelou Lilleheiovou-Kasterovou protézou pre
dekompenzovani aortdinu stendzu. Exitoval na piaty deil lieéby za priznakov kardio-
génneho a septického $oku. Z hemokultiry sa vypestoval Acinetobacter citlivy na
CHF, AMP, necitlivy na PNC, TETRA, ERY, KANA, SPIRO, OXAC, LINCO.
Podla dokumenticie roku 1975 zomrel 20 rocny J. K. po operacii aortalnej chlopiovej
chyby s implantovanym aortilnym chlopfiovim homotransplantdtom. Exitoval po
dvoch ditoch pobytu na Sliaéi na bakterialnu endokarditidu za priznakov septického
Soku.

Tabul'ka 3. Celkové vysledky

Potet Yo
Objektivne zlepienie 774 42.84
subjektivne zlepienie 864 47.81
nezmeneny stav 122 6,75
zhorfeny stav 44 243
zomreli 3 0.17
spolu 1507 100,00

Na zdver chceme zddraznit, Ze dlohou II. rehabilitaénej fazy je okrem reedukicie
dychania ¢o najopatrnejsia mobilizicia chorého, kiora vytvara podmienky pre hemo-
dynamick( prestavbu a zarovei zlepiuje plicnu ventildciu, alveolokapilarnu difiziu
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a celé tkanivové dfchanie. Mozeme povedat, Ze I1. rehabilita¢ni faza po chirurgickych
vykonoch na srdei sa plne osved¢ila. Na fiu nadvizuje T11. fiza ako socidlna a pracovna
rehabilitacia.
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LONGITUDINALNf SLEDOVANf HODNOT LIMITUJICI PRA-
COVNI KAPACITY U NEMOCNYCH ICHS PRED AORTQKORO-
NARNI BYPASSOVOU OPERACI A PO OPERACI

K. BARTAK. C. RECEK, P. PODRABSKY, A. HLAVA,
J. SISTEK, J. KVASNICKA, J. PAZDERKA, K. ZAYDLAR

Lécba nemocnych ICHS byla od nepaméti konzervativni. V poslednich tfech descti-
letich ptipada v avahu u vybranych nemocnych také moZnost chirurgické intervence.
V Hradci Krdlové se aortokoronarni bypassové operace (AKB) provadéji od roku
1970 a my jsme sledovali 175 operovanych mua v longitudinalni studii. Podle Manlc-
ye a Johnsona (1972) je moZné vysledek operacni 1é6by AKB hodnotit deviti kritérii:
ptezivanim, vyskytem infarktu myokardu (IM), prichodnosti §tépu, vyskytem anginy
pektoris (AP), pracovni toleranci, vyskytem priznakd selhdvani levé komory, ddle
kontraktivitou, perfizi a metabolismem myokardu. My jsme sc rozhodli objcktivizo-
vat vysledek AKB operace pro nias dostupnou spiroergometrickou metodikou po zati-
Zeni praci na bicyklovém ergometru az do vyskytu limitujicich pfiznak( prace.
Nemocni pied vySetienim nejméné 3 dny neuiivali Zadné léky, kromé pfileZitostného
pouziti tablety nitroglycerinu. Vysetfili jsme celkem 175 muzi primérného véku 50,1
roku pied operaci. Kontrolni vySetieni jsme provadéli v odstupu 172, 1, 3, 5 a 10 rokd
po operaci. V danych terminech se ndm z neyrizngj$ich divoda nepodafilo vysetiit
vicchny oemocené. Skuteéné vySetfené potty nemocnych jsou souéasti tabulky 1.
V tab. 2 vidimc druh provedené AKB operace. Téméf u 45 % nemocnych byl nagit
jednoduchy bypass, ve 46 % dvojity a pouze v 9 % trojity. Nejéasteji byl pfemostovin
ramus interventricularis anterior (téméf v poloviné piipadil), asi ve étvrting potom
arteria coronaria dextra a v téméf stejném poctu pfipadd nékterd jind vétev véndité
tepny.

V tabulce 3 jsme shromaZdili vystedky subjcktivniho hodnoceni vysledku AKB ope-
race. Pies 90 % nemocnych udalo pil roku po operaci zlepieni svého zdravotniho sta-
vu (v&tdinou vymizela angina pectoris nebo se zvysil prah bolestivosti), 5 % nemoc-

Tabulka 1. Acrtokoronidrni bypass — charakteristika souboru mu-

24 {n = 175)
Kad A B C D E 3
(roky) picd if2 1 3 5 16
podty vys, 175 119 128 54 64 8

vék & = 50.1 roki pied operaci
SD = n.4

Tabulka 2. Aortokorondrni bypass — druh operace {n = 175)

bypass jednoduchy T8{44.6 %)
dvojity Bl {46.3 %)
trojity 16 (9.1 %)
bypuss na RIVA, 131 (45.5 %)
bypuss na ACD T9{27.4"%)
bypass jiny T8{(27.1 %)
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Tabulka 3. Aortokorondrni bypass ~ subjektivni hodnoceni

(n = 175)
B C D E F
zlepieni (%) 92.5 91.4 86,4 87.6 75
stejni (Yo} 5.0 5.5 10,2 12,5 25
zhorieni (%) 2.5 3.1 3.4
TF lim.
n= 175 He 118 59 64 8
)
1501
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Obr. 1. Primérné hodnoty limitujici tepové frekvence

(TF lim.)

(Symboly A -~ F - viz. 1ab. 1.)
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Obr. 2. Hodnoty dvojitého produktu
(Symboly A - F —viz. tub. 1.)
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Obr. 3. Pramérné hodnoty limitujiciho vykonu na | kg
hmotnosti

{Symboly A - F —viz. tab. 1}

% VO:max. kgt

n= 175 e 128 59 b4 8
801%
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Obr. 4. Maximdlni aerobni kapacita % (VO,max.kg!)
{Symboly A — F — viz. tab. 1).

nych nepozorovalo zménu a pouze 2.5 % udalo zhor$eni svého stavu. Z tabulky dale
vyplyva, Ze zlepseni zdravotniho stavu pietrvivd u véfiny operovanych nejméné pét
roki.

Na obr. 1 jsou pramérné hodnoty (spolu se smérodatnymi odchylkami méfeni)
tepove frekvence, pii vyskytu limitujiciho piiznaku prace. Pil az pét roki pe operaci
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dosahli operovani statisticky vyznamné vy$iich primémmych hodnot, neZ pied operaci.
Priimérn4 hodnota limitujici TF klesne na pfedoperaéni hodnotu a2 za deset rokit.

Po operaci doflo ke statisticky vyznamnému zvy$eni hodnoty dvojitého produktu
(RPP). jenz je nepiimym ukazatelem spotieby kysliku v myokardu {obr. 2). Toto zvy-
Seni také pfetrvivd nejméné pét roki.

LAKTAT flim.
nzfIs "y 128 L &4 8
mol/{

64|||

5+ [ 1

4

1
1

el 1 d 4 4 4 A

AP rer | T T CEs» DE v»»
AC» BE+ss CFes

AD+

AE »»

Obr. 5. Primérné hodnoty hladiny kyseliny mlééné (laktat
lim.) :
(Symboly A — F ~ viz. tab. 1).

PRACOVNI EKG - ST DEPRESE

n: 175 "e 127 57 62 8
04 m¥
+ 02
A ] C [+ E ¥
L
m 0-1' P ITI I-tl I.
— 04
0,61
AP =onw BC =
AC »
AD we»
l

Obr. 6. Deprese tseku ST po pracovni zatéZi
{Svmholy A —F —viz. tab. 1).
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Po operaci doglo take ke statisticky vyznamnému zvySeni pramérné hodnoty limitu-
jictho vykonu na kg (obr. 3}. ZvySeni je umoZnéno jednak statisticky vyznamnym zvy-
§enim ukazatele aerobniho metabolismu (obr, 4), jednak anaerobniho metabolismu
(obr. 5). Primérna velikost horizontatni nebo descendentni deprese Gseku ST na pra-
covnim EKG je jeSté tfi roky po opcraci statisticky vyznamné men3i neZ pted operaci
(obr. 6).

Diskuse

Dlouhodob¢ vystedky AKB operace jsou zisadné ovlivnény prachodnosti §tépu
a rozvojem zdkladniho onemocnéni bud ve $tépu, nebo na daliich vétvich vénéitych
tepen. Podle literdarnich adaji se 15 — 20 % zalozenych 3tépd do jednoho roku po ope-
raci uzavic. Postup uzavirani v dal8ich letech po operaci je uz pomaly a &ini pouze asi
1.6 % rodne.

Nimi ptedloZené vysledky dokumentuji shodu mezi subjektivnim zlepienim zdra-
votniho stavu operovanych a zvy$enim primérnych spiroergometrickych hodnot.
Spirocrgometrickd metodika se nam pro svou dostupnost a opakovatelnost jevi pro
longitudindlni sledovdni jako velmi vhodnd, pomaze nam odhalit rizikovou skupinu
nemocnych s hor8i progndzou. Musime si byt viak veédomi, ze podle literirnich tdajb
zvySeni hodnoty pracovni kapacity po operaci nemusi byt u jednotlivych operovanych
znémkou prichodnosti $tépu.

Ziveéry

1. Po operaci bylo subjektivnt zlep$eno 92,5 % nemocnych,

Po operaci jsme zaznamenali statisticky vyznamné zvySeni limitujicich hodnot

RPP, spotieby kysliku, hladiny kyseliny mlééné a vykonu na bicyklovém ergomet-

ru.

3. Po operaci jsme pozorovali statisticky vyznamné mensi deprese ST na pracovnim
EKG

4. Vyde popsana zlepieni pfetrvivaji pét roki,

5. Pozorovini odpovidaji literdrnim ddajum svétovych pracovigt,

rd

CHANGES IN EXERCISE PERFORMANCE IN PATIENTS AFTER
CORONARY ARTERY BYPASS SURGERY

S. ILIC. M. DELJANIN-ILIC

Coronary bypass grafting has been uscd in the management of ischemic heart disea-
s¢ for more than 20 years. At present, the principal indications for surgical interventi-
on are patients with intolerable symptoms and unresponsive to medical therapy.
paticnts with left main coronary artery disease and patients with reduced ventricular
function and three vessel discase (2. 9). Coronary bypass grafting has been well establis-
hed as an effective management for the reduction of symptoms. the improvement of
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Ui quality of life, and in some subgroups of patients it has been demonstrated t: inere-
asc the length of life (1. 4. 5, 8).

Exercise stress test has been used not only to aid the diagnosis of coronary artery
discase. but also to evaluate patients after coronary artery bypass surgery (7).

The aim of this study was to evaluate exercise performance in patients after corona-
ry artery disease before, and two months after coronary bypass surgery,

Methods

In a group of 50 patients'with coronary artery disease exercise stress test was perfor-
med. All patients had anginal pain and ischemic changes on the exercise ECG and
three vessel disease on the coronary arteriogram. Out of all patients, 38 had had previ-
ous myocardial infarction. Mean age of the patients was 52 years (from 35 to 67 years).
All patients had, during a period of 3 months after an exercise test, coronary artery
bypass surgery. The average number of coronary grafts was 2,9. During a period of 2
months after myocardial revascularization the exercise stress test was repeated.

The exercise test was carried out on a bicycle ergometer and submaximal or symp-
tom limited stress test was performed.

Results

All patients had anginal pain during the exercise test before coronary artery by-
pass surgery. After myocardial revascularization onlty 10 (20 %) had anginal pain
(p < 0.00t). In all patients ST segment depression (1 mm) was recorded during stress
test before coronary bypass surgery. After bypass surgery ST segment depression was
found only in 22 (44 %) (p < 0,001). Ventricular arthytmias during exercise testing
before revascularization were found in 20 (40 %) patients, while after myocardial
revascularization only in 12 (24 %).

After coronary bypass surgery working capacity increased from 60,3 + 203 to
78,3 & 20.1 w (p < 0,001); duration of exercise testing was prolonged from 9,0 *+ 3,2
to 16.3 £ 3.5 min (p < 0.001) (Fig. 1}.

E==] vetore
[T atter

v ~ Min,
100 4. PL0,00]. . 20 -
80 T 1l -
60 - - 12
40 8 - '
20 &

Fig. 1. Physical working capacity (A) and duration of exercise testing (B) before and two months
after coronary artery bypass surgery
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After coronary bypass surgery both heart rate and double product (HR x SBP/100)
after exercise testing significantly increased (Fig. 2).

= 278°

15 | P/0,001 — P/0,001

135 : 250

125 230

115 210

105 130 1

g5 - 170
¥ before after ¥ bétfore after
I

Fig. 2. Heart rate {HR) and double product {DP) after exercise testing before and after coronary
artery bypass surgery

Average ST segment depression after coronary bypass was significantly reduced
(3.1 £ 1.8to 1.7 £ 1. mm; p < 0.0dH). also the necessity for drugs significantly de-
creased (p < 0,00F). Before revascularization 2 patients were in the 4th NYHA class,
46 in the 3rd and two in the 2nd NYHA class. After revascularization 23 rated NYHA
class 1 and 20 were class 2 (Fig. 3). When asked 44 out of 50 patients (88 %) felt impro-
ved symptomatically, while 5 felt no difference and only one felt worse than before
recavscularization.

CLASS before after

s
8

! A
' ST

m(z s 7]
A — -
|
| _ _

Fig. 3 Changes in NYHA class after coronary
artery bypass surgery
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Discussion

Many studies have shown that coronary artery bypass surgery significantly unproved
quality of life, and in some subgroups of coronary patients it has been shown to pro-
long life (3. 6. 7). Our analysis showed that in carly postoperative periods 80 % of
patients were free of anginal symptoms, and the other paticnts had significantly less
frequent anginal pain. Also both frequency of ST segment depression and rhythm
disturbances were tare.

Myocardial revascularization significantly increased exercise capacity in paticnts.
Heart rate and double product increased after revascularization in exercise testing in
conscquence of better perfusion of the myocardium. Analysis of the change in NYHA
functional class indicated that 88 % of the patients improved in the first two months
after coronary bypass surgery.

Generally it can be said that our patients had significantly greater relief of anginal
pain and better excrcise performance after coronary bypass surgery.

Conclusion

This study suggests:

1. The efficacy of coronary bypass surgery in reduction of symptoms and improve-
ment of the quality of life in patients with moderate to severe angina pectoris,

2. Coronary bypass surgery significantly reduced frequency and magnitude of ST
segment depression and the need for drug therapy.

3. Physical working capacity, heart rate and double product after exercise in early
post-revascularization phase significantly increased.
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THE IMPACT OF THROMBOEMBOLIC DISEASE ON REHABI-
LITATION AFTER HEART VALVE REPLACEMENT

G. OLTMANS, H. SCHWELA, P. DITTRICH, K. H. BISCHOFF

In many studies on results obtained in heart valve replacement (HVR) the incidence
tate of thrombocmbolic discases (TED) ranges from 0,3 to 8,0 events per 100 patients
fycar (1 — 5). The TED impacts on rehabilitation reecived no particular atiention in
literature. Qur study presents the expericnee gained in the postoperative course in our
patients,

Patients and Methods

The study comprises paticnts with HVR who were examined in our clinic in 1986 six
to 12 months postoperatively. Table | informs about patients’ age, sex and the posto-
perative observation period. Table 2 presents the numbers and place of the valves. The
258 mechanical valves are Bjork-Shiley prostheses.

Table I. Paticnts characteristics

n (p.c) mean of age mearn follow up {a)
male 99 (41) 45.7 37
female 144 (59 51.8 32
total 243 {1061} 48,0 34

Table 2. Prevalence of implanted prosthetic valves:
241 prosth. valves in 243 patients

Replacement of n (patients) incl. Bioprosthesis
AV 82 3
MV 122 10
A+ MV 35 6
A+ M+ TrV. 2 3
Tr.V. 1 1
implanted valves 28] 23

Three groups of the patient population were selected for evaluation: Group T com-
prised 34 patients with TED beforec HVR. The span of time from the last thromboem-
bolic attack up to surgical treatment was 3,7 years on the average (3 months to 20
ycars). The postoperative observation period was 3 years on the average (0,5 to 6 y).
Group 11 included 18 paticnts with TED after HVR (2.2 events per 100 patients-
years), In patients with valvular thrombosis the manifestation of TED occurred 1,6 years
{averagc) after surgery over an average period of observation of 2,7 years; in cases of
embolism 2 years after surgical treatment over an average observation time of 3.6
years, In 191 patients with HVR no TED occurred in Group II1. The average postope-
rative observation period was 3,4 years (0,5 to 11 years) (Table 3). The data on profes-
sional and social rehabilitation were anamnestically collected. For comparison the
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Table 3. Prevalence of TE-Diseases in 243 patients

Group I: preop. TE-D. Group II: postop. TE-D, Group III: no TE-D.
events: n events n no TE-D.

cerebral 19 " prosth, valve tthombos. 7

periph. 17 extra-cardiac TE-D, 12

cerebr. + per. 2

recurrent in 3 pats,

patients n=¥4 n=18§ n = 19i {79 %)
male 8 4 79

fermale 26 14 112

mean of age . 502a 4614 47.6a

Table 4. Critcria of Achieved Rehabitition

Stage A:  complete rehabilitation (full-time job: no social impairment)

Stage B: partial rehabilitation (working time at ieast 4 h daily: moderate
soctul impuirment)

Stage C: invalide (disability for professional work: severc social impair-
ment)

(Not included: old-uge pensioners. housewives)

degree of rchabilitation, the patients are listed in . rehabilitation levels” in Table 4.
Old age pensioners and housewives arc not included in this evaluation.

Results

The classification of paticnts according to rehabilitation degrees in groups [ to III
can be read from Table §. Of the 23 disabled paticnts from group I (Table 5a) 19 had
mitral valve replacement (18 females 1 male). 3 replacement of aortic valve (2 females,
I malc), while in one man tricuspid valve replacement was performed. The average
age of the 15 patients of this group, with disability which was predominantly duc to

Table 5, Resuits

S . Group 1 = Preop. TE-D.

{n = 34)

n {"a)
compl. rchab. 7 (21)
part. rchab. L (3
invalid* 23 (68)

*in 153 0f 23 pat.
caused by TE-D,

old-age pension 2

1
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3b . Group II — Preop. TE-D.

(n = 1§)
n (%)
compl. rehab. 2 {1
part. rehab. I ( 6)
invalid 8 {43)
old-age pension 3 (39
4
5¢ . Group 111 — Preop. TE-D.
(n = 191)
n ("ya)
compl. rehab. 79 {41)
part. rehab. 29 (14)
invalid 50 2h
old-age pension 16
houswifes 5
unlinished rehab. 3

sequelae of a TED, was 49,1 years, compared to 55,9 years in 8 patients whose disabi-
lity had other causes. The ten of 15 patients suffered from the sequelae of cerebral
cmbolism. 4 patients had peripheral ecmbelism, 2 cerebral and peripheral embolism.

Recurrent ¢mbolisms were oberved in 2 paticnts.

In group I (Table 5b) none of the patients could be rchabilitated after valvular
thrombaosis (6 female. 1 male) Two out of these patients died from this discase. Among
the 12 patients with extracardial localization of a TED (10 females, 2 males) 3 patients
had recurrent embolic events: in 3 out of 4 patients disability was caused by the resi-
ducs of a TED. The 3 old age pensioners were in a bad clinical state (NAHA TIU/IV).

Tahle 6. Synopsis of Groups

Gr. [, Gr. 1L Gr. 1L
n = 34 n =18 n = 191
a=>502 (SD81) (a=461 (SD36) [a=476 (SDEY
n (p.c) I (p.c) n (p.c.)
compl. rehab. 7 (21) 2 (11) 79 (41}
part. rehab. 1 { 3) 1 (6) 29 (i)
invalid 23 {68) 3 (44) 50 (27) (33}
caused by TE-D I5 6
hers incl.
others incl 3 (8) 7 (39) 33 (18)
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In the 2 dead patients TED was responsible for the fatal outcome. (Table 5¢): the 50
disabled patients were 15 men and 35 women with an average age of 48,2 years; out
of the 29 patients with incomplete rehabilitation were 44 men and 30 women, age 43,5
vears. In Table 6 the groups I to 1T are compared for the degree of rehabilitation
reached.

More than 20 % (21 out of §1) of the disabled were not able to work owing to TED.
In one third ot the patients from groups I and 11 no marked residues of TED could
be observed.

Of the manifestations of TED the most unfavourable was vascular thrombaosis (in
none of the cases was complete rehabilitation achieved). The sequelae of cerebral
embolism nccessitated disability in 12 out of 21 patients (57 %), in 5 other patients
together with residues of peripheral embolism.

These rchabilitation resulis were compared with the clinical resuits of surgical treat-
ment. In group L. in only 4 patients no proof for improvement coutd be provided. By
comparison, in 4 still disabled patients, clinical improvement could be indicated for
more than one degree of severity. In group I1. only in ¢ patients lasting clinical impro-
vement could be confirmed.

Discussion and Conclusion

The influence of TED on rchabilitation of patients after HVR has two essential
aspects:
1. Rehabilitation is delayed by additional necessary therapeutic and rehabilitation
measures;
2. the obtainable rchabilitation resuvlt is limited by residual functional losses. Their
extent is determined by
a) the localization of TED. its extent and the significance of functio laesa,
b} temporary incidence and recurrence of thromboembolic events,
c) practicability and effectivity of treatment.

The comparatively favourable results in our patients with peripheral arterial embo-
lism are striking. They may be traced back to the prompt diagnosis and early effective
therapeutic measures (embolectomy. thrombolysis). The unfavourable results after
cerebral embolism are reflecting less effective therapy. In valvular thromboses early
detection and undelayed valve replacement are decisive. An optimal anticoagulant treat-
ment is the safest protective measure.

The problems involved become apparent, particularly in a recurrent TED. in the
cours¢ of which the increasing functional impairment of the patient changes prospects
of rehabilitation for the worse. TED thus adds to other factors influencing rehabilitation
after HVR: myocardial dysfunction, training level, general physical status, age, sex,
psychical situation {motivation). education and profession, social conditions, This va-
ricty of influencing factors and their multivariate relativeness complicate the evaluati-
on of rehabilitation achievements. Comparison carried out in our groups of patients,
howcver, is relevant: implementation of surgery in one cardiological clinic (Bad Berka
GDR) and follow-up of the postoperative course in one and the same cardiological
hospital guarantee uniform medical conditions. Distribution as to age and sex showed
no essential differences between the three groups of patients.

Rehabilitation results, on the other hand, in the group of patients with TED are by
far more unfavourable than in the reference population, the percentage of disabled is
doubled. The fact that 26 % of all disabled. due to TED could not be rehabilitated,
points to the necessity to reduce the unfavourable influence of a TED on rehabilitation
after HVR from v qualitative and quantitative point of view. Chances for absolute pre-
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vention and a more cffective therapy follow from the medical point of view by optimi-
zing the anticoagulant treatment, in particular after cercbral embolism in intensive
physiothcrapeutic and psychoterapeutic care.

Dedicated to em. Professor Dr. sc. med. Dr.h.c. August Sundermann on the occasion of his
Both anniversary of hirthday
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REKONDICNI CVICEN] § PRVKY JOGY U KARDIAKU
PO AORTOKORONARNIM BYPASSU

E. STASTNA, L. SMID

Celosvétové sa neustdle hledaji nové cesty, které by nemocnym dopomohly k opti-
milni kondici. Vime. Ze pro schopnost k prici neni rozhodujici pouze stav zdravi,
nybrz i kondice.

Jogove techniky jako systémy psychofyziologickych cvigeni €ini jedince odolngj$im
vidi stressovym situacim a civilizadnim chorobam. Nastoluji postupné rovnovihu ve
vicch dimenzich projevu jeho existence. Postibuji rovinu fyzickou, psychickou i emo-
tivni.

Pro moznost komplexniho pisobeni jsme prvky jogy zatadili do rekondiéniho cvide-
ni nemocnych s postizenym kardiovaskuldrnim systémem.

Ve cvideni vychazime z pozitivni spoluti¢asti nemocného na procesu zvy3ovini kon-
dice. Pastvni piistup je nezddouci. Kladna motivace je pro dosaZeni dobrych vysledkn
nczbytna.

Ke zlepieni kendice nedochdzi viak po kritkodobém pasobeni cviteni, ale jde
0 proces, ktery s¢ postupné vyviji v dlouhodobém. nékolikaletém tréninku, kdy nasta-
vii postupné ovliviovini kondice fyzické a hlavné psychické. Zvolna dochazi k navo-
zeni rovnovahy ve viech rovindch - fyzické, psychické, emotivni.

O pozitivnim vlivu rekondiénich cvigent s relaxacemi u kadiovaskuldrnich postize-
ni jsme referovali na IT1. sympoziu r. 1984 v Bratislavé,
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Nyni predktddame vysledky z postupného zafazovani ndroénéjdich izometrickych
prvku s odezvou na tepovou frekvenci (dale jen TF) a vysledky dvanactiminutového
vykonnostniho testu chiize (podet m/12 minut) se sledovdnim hodnot TF vychozi a po
ndmaze. Setfeni vykonnostniho testu chlizi bylo uskuteénéno v prubéhu celostatni
rekondice kardiaka v r. 1987,

Rekondiéni cvideni s prvky jogy je sestaveno do cviebnich jednotek tak, aby v pri-
behu let postupné postihovaly stile $ird problematiku se stoupajici naro€nosti. Postu-
povali jsme od nejjednodussich prvki ke stredné naroénym. Pii cilevédomém nacviku
jsme usilovali o to, aby
— cviCeni probihalo ve spoluprici s kardiologem,

— cviCitelka dobfe znala zdravotni stav cvitencd (nemoc, jeji vy¥voj v ase):

— zatéz nikdy nepfesdhla hodnoty tréninkové TF stanovené kardiologem na zdkladé
ergometrického vySetieni,

- pohyb - cvik byl provadén zvolna s plnym soustfedénim na jeho provedeni, bez za-
vislosti na rozsahu pohybu, ale v zdvislosti na technice provedeni. Rychlost pohybu
podiizena dechovému rytmu cviéenece;

- cvideni neobsahovalo prvky, které jsou pro kardiaky kontraindikovany.

Cviceni probihd jiz étyfi roky, jednou tydné 120 minut. Skupina cviench po aorto-
korondrnim bypassu (déile jen AKB). Viichni cvicenci jsou nejméné po dvou infark-
tech myokardu, néktefi maji na zdkladé ergometrického vyéetrem zatéz nizd nei
S0 W. (Kardiotym V. skupina). Uast cvidencii ve cvifenich je prim&rné 60,99 %
v rozsahu od 36.84 % do 100 %.

Pied kaZdou cvi¢ebni hodinou mé&fime vychozi TF, Na zivér cviteni, po relaxaci,
zaveéreénou TF,

Po jednom roce pripravnych cvifeni jsme jako test zafadili tfi izometrické prvky de
cvitebni jednotky. Kazdy prvek byl tiikrat opakovan. Razeni téchto prvkd bylo po
celou dobu sledovani (2 roky) neménné, stejné jako fas jejich vélenéni do cvidebni
sestavy. Po tfetim opakovani prvku jsme do deseti sekund méfili TF. (Viz tabulka 1.}

Zg $etiemi vyplynulo, Ze v pribéhu dvou testovacich let postupng klesly:

a) hodnoty TF v¥chozi 02,9 %,

b) hodnoty TF po prvém testovacim cviku o 12,19 %,

¢} hodnoty TF po druhém testovacim cvikua o 8,52 %,

d) hodnoty TF po tietim testovacim cviku o 12,21 %.

e} hodnoty TF po relaxaci o 7.69 %.

Z toho usuzujeme, Zc dodlo ke zvydeni fyzické kondice ve smyslu odpovédi organismu
na zatéz,

Psychologicka vySetieni dlouhodobé cvicicich pied zapocetim rekondicniho cvi¢eni
a po étytech letech potvrdila pfi objektivnim Setfeni. Zze doslo k vyraznému sniZeni neu-
roticismu, ktery byl pfed zapofetim cvigeni znacné vysoky. Dile se podstatné sniZily
reakce ve smyslu hypochondrickych a depresivnich postoji. Pravideln¢ provadéné
rekondiéni evigeni s prvky jogy se vyznalné pozitivié projevilo ve smysly postupne
psychick¢ kompenzance cvicencd. kterd napomohla posilovat adaptaéni schopnosti
a navodila takové adaptaéni mechanismy, které se uplatiuji pfedeviim tam, kde se
v disledku onemocnéni projevoval tlak depresivnich a stresujicich podnéta.

Mimo objektivni Setfeni psychologem jsme zpracovali dotaznik subjektivniho hod-
noceni zdravotniho stavu. Ziskané vystedky se kryly s psychologovymi nalezy. Zamé-
fili jsme se pfedeviim na subjektivni hodnoceni kondice fyzické a psychické. ZlepSeni
kondice fyzické a psychické uddvd 99 % cvienca, 10 % nepozoruje zménu. Dale nas
zajimaly zmény kvality spanku. pfed zapoletim cvi€eni vétina cvitenct udavala poru-
chy spdnku (tézké usinani. probouzeni béhem noci). Po &tyfech letech cvigeni 80 %
uddvid zlepieni kyality spanku, 10 % nepozoruje zménu, 10 % otdzku nezodpovédélo.
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lLabulka 1. Primérné hodnoty TF vychozi a po testovacich cvicich v rekondiénim cviceni kardia-
ku s prvky jogy v obdobi dvou let

Sledovani |Vychozi I. evik 1. cvik ITL evik Relaxace
v éase TF TF {% zvySeni] TF | % zvydeni | TF | % zvyieni| TF | % zniZeni

Frvé
zaddni 69,09 (90547 31.05 {88.54( 28.17 |86.54] 25235 16545 0,95

Po prvém
roce sledo-
vini 68,53 |R6,13 25,68 18453 23,35 81.07 1830 |6240 091

Po druhém
roce sledo-
vani 67.0 (7950 11,86 |81.00 12.01 75,50 11,26 |60,00 0.89

Pokles
hodnot
TEv%za| 29 |12,19 8,52 12,21 7.69
sledované
obdobi

Skupina cvi¢enci (¢dst Kardiotymu V. skupiny) se zicastnila celostatni rekondi-
ce kardiakii v r. 1987, kterou pofadal Ustfedni v§bor Svazu invalidi v CSR. V dennim
programu byly zafazeny dvé a pll hodiny rekondiéniho cvideni (1 hodina ranni cvide-
ni; 1.5 hodiny odpoledni cvi¢eni se zavére¢nou relaxaci} a terénni vycvik chizi
(od 4 km do 16 km podle vikonnosti). Viichni Gcastnici rekondice (57) byli rozdéleni
do skupin podle vykonnosti.

Rozdéleni provedl Iékaf rekondice:

1. skupina (3)— Kardiotym (po aortokoronarnim bypassu),
2. skupina (8)— Kardiotym ostatni

3. skupina (25) — s vy#si vikonnosti

4. skupina (19) - se snizenou vykonnosti

Utastnici celostdtni rekondice (57) byli testovdni dvandctiminutovym testem vykon-
nosti ~ chiize po dobu dvandcti minut. Testovanym byla méfena TF v¥chozi a po viko-
nu {bezprostiedné). Naméfené hodnoty viz tab. 2.

Dosazené vysledky jednoznaéné ukdzaly, Ze obé skupiny Kardiotymu (1. a 2. skupi-
na) dlouhodobé¢ cvitici dosahly vétsi vzdilenosti v metrech za dvanict minut chiize
a nikdy nedo#lo k piekrodeni stanovené tréninkové TF. U¢astnici, ktefi pravidelné ne-
cvi¢i, nebo neeviéi vitbec (skupina 3. a 4.), dosahli mensi vzdalenosti v metrech za dva-
nact minut chiize a droven jejich TF dosahovala i hrani¢nich hodnot. Vysledky ukazu-
ji. Ze tito k dosazeni vikonu museli vynalozit zvySené wsili oproti cvitenciim Kardioty-
mt (skupina 1. a 2.). Méfeni — testovini prob&hlo v druhém a dvandctém dni pebytu.

U viech tcastnikn celostitni rekondice kardiakh vzrostla fyzicka kondice v prub&hu
étrndctidenniho pobytu, ale pii porovndni skupin 1. a 2. (Kardiotym) se skupinami 3.
a 4. je zfejmé, Ze lepsich vysledki dosdhli cvicenci Kardiotymu, ktefi pravidelné cvici
rekondiéni cviceni s prvky jégy.

Z uvedenych idaju lze hrnout, Ze pozitivni v¢sledky rekondiéniho cvideni s prvky
jogy lze spattovat v oblasti psychiky, kdy nemocnému jedinci roste sebedivéra, klidné
hodnoti zdravotni stav, zvyiuje se jeho Zivotni spokojenost a posiluje se sebeovladani.
Tim se napomdhd i jeho celkovému spoledenskému uplatnéni.

Smysl cvideni s prvky jogy u kardiovaskuldrniho onemocnéni mizeme hodnotit jako
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Tubulka 2. Dvandctiminutovy test vwkonsosti — chuze po dobu dvandicti minut,

2u. Dosazeni vzdilenost v metzech.

Skupina n 1. test {m) 2. test (m) Rozdil (i) o zvyEent (m)
1. skupina

Kardio - AKB 5 %9908 x 1.399 X417 4331 %
2. skupina

Kardio—ostatni| B | R 813,12 % 1.095 X 267.5 33,86 %
3. skupina

5 vy§Si vykon-

nosti 25 | R950.6 £ 1.136.80 % 164,74 20,23 %
4. skupina

SC SOHZCNOU vy-

konnosti 1% { xR60.16 XU ID %129 95 16,92 %

2b. Primérnc hodnoty tepoveé frekvence.
1. test 2. test
Skupina n | TFpoé. TFpovyk. % zvyseni | TFpoé. TF povyk. % zviieni
TF TF

|. Kardio AKB 5 7044 92,00 30.68 7.2 103,2 30,30
2. Kardio ostatni 8 714 85.14 19.72 74.75 89,5 19,73
3. wyski vykonnost | 25 76,48 92.08 2081 72,24 93,04 28,79
4. sniZend vykon-

nost 19 73.68 98.95 34,28 72,63 93.26 28.40

pfinosny cxperiment, ktery sleduje maximélni navozeni pocitu celkové se zlepsujiciho
zdravotniho stavu. Domnivime se, Ze tento charakter cvideni vede k normalizaci
vegetativoi rovnovihy, jak dokladaji nizii hladiny tepové frekvence u skupiny dlouho-
dobé cviéicich,

Vyznam rekendiénihe cvi¢eni spatfujeme dale v navozeni vhodné osobnostni, cito-
vé a socidlni komponovanosti.
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REHABILITATION IN HUMAN TRANSPLANTED HEARTS: PRO-
BLEMS, GUIDELINES

S. DEGRE, G. NISET, C. COUSTRY
Introduction

Rehabilitation of paticnts after cardiac transplantation is of prime importance taking

in account the young age of the patients, the dramatic impact of heart trangplantation
on the psychological behaviour of the patient and of his family, and finally also in rela-
tion to the high cost of this treatment. In this case, still more than in other tvpes of
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cardiopathies, rehabilitation must be a total comprehensive. muitidisciplinary enter-
prise beginning as soon as the decision for transplantation was made, and continue
throughout all the waiting period for a donner and must never be interrupted after the
operation. The experience of our centre is based on the follow-up of 87 patients during
an average period of 20 months; the maximal follow-up period was 6 years. The gene-
ral survival rate is actually 79 per cent.
The conslusive points of the present study are:
1. the description of the rehabilitation procedure in heart transplantation,
2. the description of the adaptation to exercise of transplant patients compared to
CABG paticnts,
3. the decription of the evaluation of this adaptation during the first year after opera-
tion and
4. evaluation of the psychosocial impact of the multidisciplinary procedure of rehabili-
tation on the return to work and on the quality of life.

Material and Methods

The transplant patients were 64 male and 3 female patients aged from 18 to 63 years
{mean: 41.7 £ 9.9 yecars). Sixty patients had arteriosclerotic heart disease, seven had
cardiomyopathies, onc post rheumatic disease, two primary, two post-partum, one
alcoholic and one post-adriamycin therapy. All patients had class IV disability accor-
ding to NYHA classification. None of them demonstrated a fixed arterial pulmonary
hypertension in heart catheterization before grafting (total pulmonary vascular resis-
tance less than 5 U.Wood). Immunosuppressive therapy was begun in all transplant
paticnts at the time of surgery with azathioprine, corticosteroids and cyclosporin. Serial
endymocardial biopsics showed no major episodes of graft rejection (max class 1 of the
Stanford classification, Billingham 1981).

Patients after CABG were all male patients aged from 38 to 55 years (mean:
48,5 + 5 years). All were operated for severe angina pectoris. None were on
beta-blocking agents therapy. All presented a normal left ventricular performance.

The Rehabilitation programme was based on three main aspects. Fycho-
logists participated in the selection of patients refusing those with too labile emotivity
patiern. or with a too low level of motivation, or those unable to understand the basis
of post-graft treatment. Family and relatives were also carefully investigated to be sure
that they were ready to accept the concept of heart transplantation, and particularly
the psycho-social consequences of this treatment. Patients’ ability and willingness to
initiatc and maintain changes of life-style in excrcise, eating, emotional control and
stress management was also evaluated. Throughout al) the waiting period, psychologi-
cal assistance to the patients and their family must be constant, mainly if the waiting
period was long (mean waiting period was 6 weeks, the shortest 24 hours, the longest
4 months). After transplantation, the role of the psychelogist is of prime importance;
to help the patient cope with anxieties, to teach him to recognize emotional stress. and
to support him in trying to reduce risk factors and to enhance compliance and
long-term maintenance of changes in life-styfe required for the medical treatment.
The social worker also participates in the rehabilitation programme from the
beginning, having to solve for the patient many administrative and financial tasks.
After transplantation, the return to work necessitates also interventions with insuran-
ce companics and the employers. Physical rehabilitation is of poor importance during
the pre-operative period, then the role of the physiotherapist is mainly limited to
prevention of thromboembolism, to respiratory exercises and to prevention of muscular
atrophy. After transplantation, from the fourth day on, a true reconditioning and trai-
ning programme can begin with walking, cycling and calisthenics, with endurance trai-
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ning once or twice a day, five days a week for 30 minutes during a period of 4 to 6
weeks, with 30 to 50 % of individual maximal working capacity continuously reevalua-
ted. During this period the patient learns to monitor his own pulse rate, and when he
leaves hospital he gets instructions and personal recommendations to continue the trai-
ning programme at home.

Evaluation of the training programme is carried out by means of an exer-
cise test consisting of a symptom limited maximal exercise test {V" 02 SL) using a 10
watts-minute profile on an electro-magnetically braked bicycle. The test is performed
between the firsi and the second month after surgery and repeated one year later. Heart
rate, blood pressure {cuff methed), electrocardiogram (ECGY) (ink-jet mingograph)
and respiratory parameters (Ergo Prneumotest Jaeger) were measured. Moreover.,
in 6 cardiac recipicnts, blood gases {ABL2 acid-base laboratory), lactates (Automatic
analyser — Hitachi 705 — Boehringer Mannheim) and nerepinephrine (High Perfor-
mance Liquid Chromatography) (Davies and Molyneux 1982) were also measured at
rest every 3 minutes during exercise and in 2, 5, 15 and 30 minutes of recovery. To avoid
effects of sternotomy and extracorporal circulation. the results of the first evaluation
were compared with those of 20 patients evaluated with the same delay of time after
CABG.

Evaluation of the psychosocial benefit was determined by the evolution
of the sickness impact profile based on the items related to well-being and quality of
life: emotional behaviour, social interaction, alertness and communication (Newton et
al. 1986), acceptation of the ,.other heart”, mobility, ambulation, and by the percenta-
ge of return to work. These elements were collected by nondirective conversational
way throughout all the rchabilitation procedure which begins, as already mentioned,
with the selection of patients for the cardiac graft.

Statistical significancc of the differences was calculated by Student’s T-test.
Values are given as mean + 1 standard deviation: p << 0,05 was considered significant.
Informed consent was obtained from all patients. No complications resulted from any
of the procedures.

Results
Comparison between transplanted and CABG patients one month after surgery

The pattern of response to exercise of tranplant patients investigated 37,6
* 9.7 days after surgery was compared to the cvolution of the same parameters obta-
ined from paticnts after coronuty artery bypass graft 35,5 + 7.9 days after surgery.
Transplant recipients sustained a mean load of 85 £ 17 watts against 105 *+ 22 watts
tor CABG paticnts (p << 0.01}.

Oxygen consumption: during a triangular 10 watts-minute ¢xercise test, tran-
splanted patients” oxygen consumption was systematically lower at all levels of submaxi-
mat exercise than of patients after CABG. The differences were statistically significant
only in the load of &0 watts to the end of exercise (at least p < 0,025).

Symptom limited maximal oxygen consumption was much higher one month after
CABG (1,49 = 0,027 L/min STPD) than one month after graft (1,17 £ 0.27 L/min
STPD (p < 0,005).

Minute ventitation and expiratory carbon dioxide production:

The slope of the relationship curve between minute ventifation and expiratory
curbon dioxide production (V'E/V' CO2), which cun be considered a good marker of
ventilatory response to exercise. wus statistically (p <0 0.025) steeper for transplant
patients than for CABG patients.
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Respiratory equivalent for oxygen (REO2): the calculated respiratory
equivalents for oxygen or ratio between minute-ventilation (BTPS) and oxygen
consumption (STPD) were at all submaximal levels of exercise higher in transplant
patients than in CABG patients. The differences were statistically significant in the
load of 30 watts up to the end of exercise {p < 0,005).

Respiratory queotient (RQ): the calculated respiratory quotients were at all
levels of submaximal exercise statistically higher in patients after cardiac graft than in
patients after CABG (p < 0,005}

Heart rate (HR): the main observations after transplantation can be summarized
into four points:

1. Resting heart rates were slightly, but statistically not significantly lower in tran-
splant patients than in CABG patients.

2. Exercise heart rates were slightly. but statistically insignificantly lower in transplan-
ted patients than in CABG patients.

3. Heart rates observed at the level of maximal symptom (fatigue) limited oxygen con-
sumption were similar in both groups of patients (129 =+ 16, 132 = 16 bpm).

4. The decrease of heart rate during recovery was statistically much faster in CABG
patients than in transplant patients. as demonstrated by the statistically signifi-
cant difference of the mean heart rate measured in the fifth minute of recovery
{p < 0,001). Moreover, after transplantation, heart rate continued to increase du-
ring the first two minutes of recovery and then began to decrease.

Arterial blood gases and lactates: After transplantation, no significant
decreases of pa02 (103 £ 5 t0 98 & 8 mm Hg) were observed during exercise, in contrast
to PaCO2 which were significantly lower in exercise (29 X 3 mm Hg) than at rest
(38 = 3 mm Hg) (p < 0,001). Phdecreased from 7,42 + 0,02 at rest to 7.35 £ 0.04at the
end of exercise (p = 0,01).

Plasmatic norepinephrines were 157,5 + 76,4 pg/ml immediately before
exercise, reached 2060 + 625 pg/ml at the top level of effort and decreased immediate-
ly at the end of exercise, in contrast to heart rate which persisted to increase during the
first minutes of recovery. Return to pre-exercise values were reached approximately
after 30 minutes (228 + 105 pg/mi).

Comparison of adaptation to exercise in transplant patients one month and one year
after surgery:

Maximal values

Maximal working capacity was increased by 25 % (p < 0,001), i.e. in absolute values
from 85 + 17 watts to 11 + 26 watts, and in maximal oxygen consumption from
1,2 = 0.25 Limin to 1,6 £ 0,45 L/min, (p < 0,001).

Maximal heart rate increased from 129 £ 17 to 144 £ 20 bpm (+ 28 % — (p <
0,025) and blood pressure from 159 % 25 to 187 + 20 mmHg (+ 15 %) (p < 0,005).

Maximal heart rate was reached after two minutes recovery, one month after trans-
plantation, and already after one minute one year after transplantation).

Respiratory quotients and respiratory equivalents for oxygen were statistically lower
one year after transplantation (p < 0,008).

Maximal lactates, pH, p02, pCO2, norepinephrine, external ventilation, tidal volume
and breath frequency remained unchanged one year after transplantation compared to
the values obtained one month post operation.

Submaximal values

No statistically significant modifications were observed in any of the following para-
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meters from one month to one year after transplantation: heart rate, systolic blood
pressure, oxygen consumption and tidal volumes. Respiratory quotient (p < 0,01),
respiratory equivalent for oxygen (p < 0,003), external ventilation (p < 0,025) and
breath frequency (p < 0.03) were nevertheless lower one year after transplantation
compared to the same parameters observed one month after surgery.

Return to work

Return to work in transplant patients was mainly dependent on psychosocial assis-
tance. Four months after heart transplantation, 71 % of the paticents still at work six
months before operation, returned to work. These figures were very comparable with
the actual return to work of patients with other cardiopathies in our centre.

Quality of life and well being

The physical items and the profile of sickness impact and the new heart acceptation
parallely increased immediately after transplantation. Psychosocial factors as emotio-
nal stability. decreased generally or remained unchanged in the first days or weeks
after transplantation.

Discussions and Conclusions

As reported by Griepp et al (£971). the denervated transplanted heart responds to
cxereise in a similar manner as the normal heart. except for one important difference:
in a transplanted heart, increased stroke volume secondary to the Starling mechanism,
and increased heart rate and contractility secondary to catecholamine effect appear se-
quentially. whereas in the normal heart they appear simultaneously.

Pope ct al (1980) have aiso demonstrated that the adaptation of denervated heart to
exercise was mainly related 12 to 61 months postoperatively with extracardiac catecho-
lamine secretion. The preseat study confirms this observation 37 £ 9 days after surge-
ry. This type of regulation explains the delay in adaptation of oxygen consumption at the
onsct of exercise. In the present study the plasma norepinephrine response to exercise
was intcrmmediate to the response observed in normals and patients with mild heart
failure by Francis ct al. (1985). Anyway, what appeared as the striking difference
between both groups of patients was the evolution of minute ventilation. Contrarily to
Theodore et al (1986), we observed a high degree of hyperpnea during the test as
demonstrated by the statistically different slopes of the line for minute ventilation over
expiratory carbon dioxide production {(V'E/V'CO2). Notwithstanding the fact that
both groups (CABG and transplanted) of patients had a ventilation in excess compa-
red with normal subjects. in relation prebably with the consequences of extracorporal
circulation (restricted lung deficit) (Braun ct al. 1978; Rea et al. 1978), transplant reei-
pients had a much higher degree of hyperpnea than the CABG patients.

This fact could be partially explained by:

1. the long history of cardiac failure before transplantation which could be responsi-
ble for a chronic and infraclinic ocdema which could stimulate the juxtacapillary pul-
moenary receptors (3 reeeptors) (Paintal 1969) and by:

2. veatilation/perfusion ratio disturbances with increased physiological dead space
This hypothesis does not appear to be confirmed by our study where the dead spaces
were not out of the normal range (Niset et al 1978). Respiratory adaptation is mainly
influcneed by the circulatory adaptation. The delay of adaptation of cardiac output is
responsible. at the beginning of exercise. for an oxygen deficit. compared with CABG
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patients. reflected by a lower oxygen uptake during triangular excreise and by an eatls
and dramatic accumulation of lactates (increased production by active tissue and
decreased clearance related to reduction of blood flow in the liver and the non-active
tissue) which induced alveolar hyperventilation with abnormally high RQ and REO2
and abnormally low paCO2 at the end of the exercise test.

One year after heart transplantation, maximal oxygen consumption was improved
by 33 % compared to the figures observed one month after surgery. This improvement
was mainly related, as for other types of cardiac and pulmonary patients submitted to
training (Degré 1976). to a better respiratory and peripheral adaptation to exercise.
Nevertheless, even one year after transplantation, the respiratory, circulatory and
metabolic adaptation to exercise of a transplant patient remained very similar to the
adaptation of patients with a mild heart failure and with a typical respiratory restrictive
syndrome pattern in exercise spiro-ergometry.

As for the psychosocial aspect of rehabilitation in transplant patients, the present
study confirmed the prime importance of the psychological assistance throughout all
the transplantation procedure, from the decision of graft to the complete revalidation
of the patient (Kavanagh 1986). The complete impact of multidisciplinar rehabilitation
can be appreciated by three main results: 1. the improvement of physical working
capacity, 2. the return to work and 3. the level of well being and quality of life, mainly
appreciated by the emotional behaviour, the social interaction, the alertness and com-
munication (Newton et al 1986): these were decrcased immedialy after operation,
similar to observations of Newton and Killien. 1986, immediately aftcr CABG. The
physical dimcnsion of the quality of life. body care. mobility and ambulation, and the
acceptance of thc new heart were. as after CABG, immediately improved after
transplantation.

To conclude, it could be ascertained that inspite of the persistance of a lack of
adaptation to excrcise. related to the absence of nervous control, the compensation by
other mechanisms resulted in an cxcellent physical performance (class I of the NYHA
classification). From another point of view, if the psychological criteria of selection for
transplantation were carcfully respected, and the psychosocial assistance active during
the whole transplantation procedure, the quality of life, the return to work and the
social reintegration of the transplant patients did not result in any particular difficul-
ties. :
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EARLY POSTOPERATIVE REHABILITATION IN PATIENTS
AFTER VALVE AND/OR CORONARY SURGERY

U. PIEKARSKA, M. JAKIMOWICZ, B. KAPELAK. 1. KOPACZ,
B. BRUKS, B. ZWIERZYNSKA, E. PEDZIERSKA.,
A.J. DZIATKOWIAK

Introduction

The rehabilitation procedure is a valuable supplement of surgical treatment in car-
digc discases, for the prevention of respiratory complications and the patients’ recove-
ry to optimal physical activity.

This paper represents our original model of rehabilitation therapy in patients opera-
ted under extracorporat circulation and the advantages of this method.

Material

_ One thousand one hundred and fifty five paticnts operated under extracorporal circu-

lation for congenital (167), acquired heart defects (868) or ischemic (120) heart disease
were rehabilitated. The mean age of the paticnts was 41.5 years (14 — 70}, The patients
with acquired heart defects were in NYHA class III or IV and patients with congenital
malformations in NYHA class I1 or ITI. About 60 % of the patients with ischemic heart
disease suffered prior to surgery from myocardial infarction. In 996 patients (86,3 %)
rehabilitation exercises started on the day of operation, but in 159 patients (13,7 %)
due to low cardiac output syndrome, or rhythm disturbances, the begin of excrcises
and their range of intensity were adapted to the actual dynamic state of the circulatory
system. Among §155 patients. in 221 {18.7 %) pulmenary (118) or ncurologic {103)
disturbances., predominantly unilateral phrenic nerve paresis (in 92 paticnts) were
diagnosed.
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Methods

A. Rehabilitatiop model

Eartly in-patients rchabilitation comprised pre- and postoperative rehabilitation.
Prcoperative rehabilitation was carried out | to 7 days before operation. During this
time the patients were acquainted with the exercises and their systematic repetition,
thus facilitating the postoperative work with the patients,

Postopcerative rchabilitation usuaily started on the day of operation after the patient
had regained consciousness and continued for 14 days (in complicated cases for about
21 days). The excreiscs were carricd out in recumbent, sitting and standing position.
The first exercise in vertical position and the first short walk was carried out on the ist
postoperative day after drainage was removed. On the 10th day the patients started to
go down and upstairs. Before the operation, and from the 2nd postoperative day on,
excrcises were performed twice a day for 35 minutes. On the day of operation exerci-
ses lasted only 20 min, on the Ist postoperative day 20 min in the morning and 35 min
in the afternoon (Fig. 1).

Our model of early hospital rehabilitation included respiratory exercises serving the
increase of the standard of efficiency. performed alternately in order to distribute uni-
formly the intensity of effort during the exercise.

The purpose of carly postoperative rehabilitation is not training for effort efficiency,
but to raisc mobility, muscular force, and to improve the muscle coordination in pre-
vention of orthostatic disturbances. The complex of respiratory exercises started with
muscie relaxing exercises of the trunk and the extremitics in a suitabie body position.
The correct proportion of inspiration to expiration, and the physiological interval after
expiration is stressed. Intensive respiration was produced by voluntary mobilisation of
auxiliary respiratory muscles. The training included particular activation of diaphrag-
matic, upper rib or lower rib respiratory tract. The purpose of another group of exerci-
ses was to mobilize the residual bronchial excretion and to facilitate expectoration.

The training for the improvement of general efficiency included dynamic and isome-
tric exercises of lower and upper extremities and the trunk. Dynamic cxercises consis-
ted in translocation of the whole body or its part by dynamic work of the muscles
during contraction and relaxation. Isometric exercises were short (maximal 5 secc)
stretching of particular muscle groups during expiration without motor effect. The
exercises were conducted by rchabilitation workers with groups of paticnts in the
patients’ rooms.

The type and intensity of cxercises depended on the clinical condition of the
patients.

Exercises were performed under the controf of puise rate (1. 2, [, 12} estimated
before, during and afier the effort.

B. Estimation

To evaluate the cffectivencss of the rehabilitation model, the changes in pulse rate
as a response to effort were analysed on the Ist, 3rd and 14th postoperative day in
uncomplicated cases, and in complicated cases also on the 21st day.

The cvaluation of respiratory cxercises was performed by comparison of vital capa-
city (VC) and forced cxpiratory volume in one second (FEV, ) on the Ist, 3rd and 14th
postoperative day, and in complicated cases also, on the 21st day (7, 10).

Results

The increase in pulse rate after effort on the Ist postoperative day was not greater
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Fig. 1. Rehabilitation model

than 30 % both in patients without and with complications. On the F4th day the increase
in pulse rate after effort was 15 % in the group of patients without complications. In
the group with complications the same value was reached on the 21st postoperative
day.

The values of VC and FEV| on the Ist and 3rd day after operation were considerably
decreased both in the group without complications and in the group with complicati-
Ons.
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The values of VC and FEV, on the 14th postoperative day were similar Lo the preo-
perative values in the group without complications. and on the 21st day in the group
with complications (Fig. 2).

Discussion

The models of cardiologic rehabilitation have been described by many authors, but
these were mostly for patients after myocardial infarction. There are only few studies
on early (3. 4.5.6.7.9. 11, 12) and late (3. 8. 9) rchabilitation after cardiac surgery.

This situation stimulated us Lo elaborate our own modcl of early postoperative reha-
bilitation in patients operated under extracorporal circulation, for valvular defects and
ischemic heart diseasc. Nine hundred and ninety six patients {86.3 % ) were rchabilita-
ted exactly according to the model.

In 159 patients (13.7 %) exercising started with delay duc 1o circulatory insufficien-
cy.

The results confirm the efficiency of the model which increased motor activity in
paticnts, improved spirometric values and poses no hazard.
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PO USPESNE NAHRADE CHLOPNE SE ZLEPSUJE FUNKCNI
KAPACITA, ALE TELESNA ZDATNOST ZUSTAVA NiZKA

J. HRUDOVA. B. SERF. J. RADVANSKY. K. BAKOS.
M. BELOHLAVEK

Uvod

Kvalita ivota nemocnych s chlopenni srde&ni vadou se po tispé$né nahradé chlopné
mechanickou protézou zlepéi. Objektivni hodnoceni efektu operace je viak velmi slo-
#ité. Pokusili jsme se pomoci neinvazivaich, snadno opakovatelnych metod zhodnotit
u téchto pacienti jejich funkéni stav, funkci levé a pravé komory i reakei na zatéZ.

Soubor a metody

Vysetiili jsme 20 pacientit, 14 muZii a 6 Zen. ve véku 25 - 66 (median 50) let, v odstu-
pu 4 — 18 (median 17) mé&sich od operace. 13 pacientd mélo nahradu mitrdlni chlopné
(dvandctkrat pro kombinovanou vadu nebo ¢istou stendzu, jednou pro distou regurgi-
taci). Sestkrat byla nahrazena aortalni chlopen (vzdy pro kombinovanou vadu s pfeva-
hou stenézy) a jednou byly implantovany dvé chlopné pro kombinovanou mitralni
vadu a aortalni stendzu. PH vysetfeni po operaci byli viichni pacienti ve stabilizova-
ném stavu, bez klinickych projevi srdedni insuficience nebo dysfunkce protézy. bez
daltich projevi, které by branily zatéZovému vySetfeni. TFinact pacientii mélo po ope-
raci sinusov§ rytmus, sedm fibrilaci sini. Pted operaci i po ni jsme u viech stanovili
funkéni klasifikaci podle New York Heart Association (NYHA) pomoci standardizo-
vaného pohovoru a jednoduchého zatéZového testu (1).

V t¥2 den pti pooperacnim vysetieni bylo provedeno echokardiografické vydetfeni
s¢ stanovenim velikosti jednotlivych srde¢nich oddilii v dlouhé ose levé komory (horni
hranice normy pro diastolicky rozmér levé komory je 60 mm, pravé 31 mm). Z apikdl-
ni étyfdutinové projekce jsme pak vypotitali ejekeni frakei levé komory (LVEP) z pla-
nimetrickych idaji Simpsonovou formuli (dolni hranice normy LVEP = 55 %).
Tyz den byla u osmndcti pacientii provedena rovnovaznd radionuklidové ventrikulo-
grafie po podani * "TC-Technecium pertechnetitu, s vypottem ejekéni frakee leve
a pravé (RVEP) komory v Klidu a pfi zatéZi vleZe na bicyklovém ergometru. Zatez
jsme stupiiovali vzdy po 3 min do 25 pfes 50 do 75 % pfedem vyzkousené maximalni
tolerované vyse a test ukonéovali pii subjektivnim vyEerpani pacienta. Za dolni hrani-
ci normy pro klidovou LVEP jsme volili 50 %, pro RVEP 40 %. za normdlni reakci na
z4téZ pak zvyseni miniméing o 5 % klidove EF.

U devatendcti pacient byl nejvyie v tydennim odstupu od téchto vySetfeni prove-
den zatétovy test na bicyklovém ergometru s kontinudlnim monitorovanim vymeny
dychacich plyni) na zafizeni Oxycon.

Zatez jsme davkovali takto: 1. stuped pfi dobré toleranci 1 Wikg vahy po dobu
6 min. pfi hordf toleranci 0.5 W/kg po dobu 3 min, pak jsme zat¢Z kontinudlng zvyso-
vali 0 25 W za 30 s u kafdého pacienta individudlng tak. abychom dosdhli maximalni
spotieby kysliku (VO.max). Test jsme ukoncovali pi pocitu subjektivniho vyterpéni,

Za hlavni ukazatel i&lesné zdatnosti povazujeme VO,max, kterou jsme téZ srovnali
s vlastnimi normami pro priimérnou populaci ptislusného vé€ku a pohlavi. Dile jsme
hodnotili maximalni dosazeny vikon W__ ). Dal§i parametry jako ventilaci, utilizaci
0O,. respiraéni kvocient jsme nemohli dobfe hodnotit pro jejich ovlivnéni psychickym
stavem pacient( <¢ sklonem k neadckvitni hyperventilaci.
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Vysledky

Funkéni klasifikace podle NYH A: Pred operaci bylo 6 pacientil ve I1. a 14
ve TTL. funkéni tiidé. Po operaci bylo 1) v 1. a 10 ve II. tiidé. Vichni pacienti kromé
dvou, ktefi zastali ve T1. tfidé, zlepdili svou funkéni klasifikaci (18/20, tj. 90 %), 12
pacientd sc zlepéilo o jednu a Sest dokonce o dvé funkéni tiidy. Oba nemocni. ktefi
nezménili svou klasifikaci, méli mitrdlni vadu, jeden &istou regurgitaci a jeden vadu
kombinovanou. Ve skupiné. ktera se zlepsila o jednu tiidu, bylo 9 pacientii s mitralni,
2 s aortalni a 1 se dvéma protézami a ve skuping, kterd se ziepsila o dvé tfidy, byla vét-
§ina nemocnych s aortalni (4) a 2 s mitrdlni nahradou.

Visledky dalsich vySetfeni ukazuje tabulka 1.

Tabulka 1. Vysledky cchokardiografie. radionuklidové ventrikulografie a zdté*ového testu
u nemocnych s chlopenni nahradou

ECHO Prameér sD N
LVEF (%) 55.8 9.1 L3
Diastolicky rozmér LY (mm) 534 120 17
Diastolicky rozmér RV (mm) 22.5 52 17
Radionuklidy

LVEF klidovid (%) 553 83 L5
LVEF zétézovi { %) 61.7 7.6 15
LVEF zatézovii 11.9 59 15
(% klidové LVEF)

RVEF klidovi (%) 44 4 6.8 14
RVEF zitézovid { %) 50,1 7.8 14
RVEF zatézovi 13.9 8.0 14
(" klidové RVEF)

ZitéZovy test

VO,max (mLkg'.min!) 19.1 4.6 19
W AW.kg " min! L.50 0.5 19

Vysvietlivky: ECHO = cchokardiografie, LV = levd komora. RV = pravd komora,
EF = cjckeni frakee. VO.max = maximdlni spotfeba kysliku, W = =maximilni vikon

Max

Echokardiografic: Pooperaéni LVEF byla v priméru pii dolni hranici normy,
u tii ze tiindcti hodnotitelnych vySetieni (23,1 %), z toho 2 s mitrélni, 1 s aortalni pro-
tézou. byla niz8i neZ norma. Diastolicky rozmér leveé komory byl v priméru normalni,
dilatovanou levou komoru jsme nalezli u étyf z osmnacti (22.2 %) — u tii pacientd s mi-
triilni a 1 sc dvéma protézami. ale jen tento posledni pacient mél zdroven sniZenou
LVEF.

Radionuklidova ventrikulografie: z osmndcti vySetfeni byla tfi nehodnoti-
telnd pro fibrilaci sini. Klidovd LVEF byla v priméru normdlni, u {tyf z patnacti
(26,7 %) byla pod dolni hranici normy. véichni tito pacienti méli mitralni protézu. Pies
dobrou korelaci mezi LVEF stanovenou radionuklidovou ventrikulografii a echokar-
diograticky (r = 1.89), neshodovali sc tito pacienti s témi, ktefi méli subnormalni
LVEF pii cchokardiografickém vysctieni. Phi zitézi sc LVEF zvydila u viech. Hodno-
titeiné vysetieni pro pravou komoru jsme ziskali u ¢trndcti pacientii. Klidova RVEF
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Tabulka 2. Srovnani vysledki echokardiografie, radionuklidové ventrikulogratic a zitezoveho

testu pro NYHA tfidu I a 11

(% klid. RVEF)

Zitdiovy test
VO,max (ml.kg"'.min!)
W (W kg!'.min™)

s

NYHAT NYHA IT

ECHO Primér Sb N Primér SD N P«
LVEF{%)} 59.1 5.6 7 51.9 11,3 6 N§
Diastolick$ rozmér LV {mm) 47.7 3.2 9 59,2 14,3 9 NS
Diastolicky rozmér (mm) 214 6.0 . B 238 4.1 3 NS
Radionuklidy

LVEF klid. (%) 38.7 6.3 9 3 9.0 6 NS
LVEF zitéz (%) 64,3 4.8 9 57.7 9.7 6 NS
LVEF zatéz 10.1 3.1 9 14.7 6.2 6 NS
{% klid. LVEF)

RVEF klid. (%) 46.3 7.0 8 41.8 6.1 6 NS
RVEF zaté? (%) 540 7.4 8 45.8 6.5 i} NS
RVEF zatéz 17.0 8.0 8 97 7.3 o NS

213 3.0 10 16.6 5.0 9 005
1.77 0.48 10 1.19 0.43 g 0,05

Vysvétlivky v tabulce |,

V02llax VO.max = maximalni
L spotfeba kysliku
25 | o (ml.kg™*.min"")
.
- .
. LVEF = ejekéni frakece
¢ levé komorv {%)
20 -
.
.
. .
154 °
L
) 1
&/l i 'l L
40 50 60 70

LVEF zateZova

Graf 1. Vztah maximalni spotfeby kyslike pfi zdtézi k ejekeni

frakei levé komory pii #irgsi

of}



bylay pruméru normdélni, pod dokni hranici normy u étyf ze ¢trnacti (28.6 %); opét Slo
o nemocné s mitratnt ndhradou a tfi z nich méli i sniZzenou klidovou LVEF. Pii zatéZi
s¢ RVEF zvyiila u dvandcti (85,7 %), u dvou s¢ nezménila. Oba méli i sniZenou klido-
vou RVEF.

Nejpiekvapivéjsi byly vysledky zdtéZového vySetfeni: v celé skupiné jsme na-
lezli napadné snizené vkazatele télesné zdatnosti. U sedmndcti z devatenacti (89,4 %)
byla VO,max dokonce pod dolnim limitem, tedy niZsi neZ populacni priimér minus 2
smérodatné odchylky. Maximalni dosaZzeny vikon byl téZ nizky.

Rozdily mezi funkénimi t¥idami - tabulka 2: I. NYHA tfida méla sice vyssi
télesnou vykonnost hodnacenou podle VO,max i podle V. ale ani tyto hodnoty ne-
dosédhly populaéniho priméru. L. tfida méla | mensi levou komoru a vyis$i cjekénd frik
ci obou komer, ale tento rozdil jiz nebyl statisticky vyznamny. Z pacientd, ktefi mii
pii radionuklidové ventrikulografii subnormalni kiidovou LVEF, byli 3 ve II. a 1
v L. tiidé¢. Z téch. kde byla sniZzena kiidova RVEF, byli opét 3ve Il. a 1 v . tfid&. Oba
pacienti s neadekvatni reakci RVEF na z&té2 byli ve 1. tiidé. Ze tii pacientd), kteti
méti snizenou LVEF pfi echokardiografickém vyetfeni, byli 2 ve I1. a 1 v 1. tFidé. Ze
dvou pacientd, ktefi méli VO,max v limitu, byl 1 v 1. a 1 ve II. NYHA tidé.

Vztahy mezi jednotlivimi parametry: Nenalezli jsme vztah VO,max k
zadnému ze sledovanych parametrii (kromé vyie zminéné funkéni klasifikace), tedy
ani k LVEF a RVEF v klidu a pti zatézi (graf 1), ani k typu vady, srdeénimu rytmu,
odstupu vysetfeni od operace. trvani symptomi pfed operaci, apod,

Diskuse

U pacientd ve stabilizovaném stavu po lsp&$né ndhradé aortalni anebo mitralni
chlopné jsme zjistili ndpadné sniZenou télesnou zdatnost pies to, Ze vétiina méla not-
mélni funkei levé a pravé komory a ze u nich po operaci doslo k markantnimu funkéni-
mu zlepdeni. Vysvétleni tohoto rozporu neni jednoduché. Lze uvaZovat o efektu dlou-
hodobé télesné inaktivity tam, kde se pacienti pfed operaci dlouhodobé fyzicky Setfili,
i o psychickych faktorech, které brani plné rchabilitaci i po Gspéiné operaci. Pro to
svédeéf psychické problémy pti zdtéZzovém vySetfeni. Na druhé strané ani u pacientq,
ktefi se pfed operaci pfili$ dlouho nedetfili 2 po operaci uddvali pocit pIného zdravi,
nebyla hodnota VO,max normalni.

Pogkozenou funkci levé komory, kterd trpi samotnou vadou {(aortdlni vady, mitrdlni
regurgitace), nékdy poskozeni myokardu pfi operaci v mimotéinim ob&hu nebo zmé-
nou geometrie komory pfi implantaci mitralni protézy, jsme prokdzali jen u 26,7 %
pacientd; zher§enou funkei pravé komory mélo 28,6 %, Hodnoty VO,max viak byly
snizené u 89,5 % a nekorelovaly s parametry funkce levé ani pravé komory, takZe ani
takto nizkou VO,max vysvétlit nelze.

Domnivame se, Ze pfi¢inou by mohla byt sama uméld chlopen, ktera i pfi bezchybné
funkci nezajisti plné uvolnéni zaZeného chlopeaniho isti. Prakticky vidy je na chlopni
pHtomen tlakovy gradient, ktery se uplatiiuje zvldsté pii zdtéZi. To plati piedevéim
pro aortalni protézy o malém priméru prsténce, kde byl popsdn primérny klidovy
gradient az 27 mmHg (2). U mitrdlnich protéz se vidy lisi efektivni plocha usti od
optimdlnich hodnot (normalni plocha je 4 em? a vice, pro mechanické protézy
2.3-3,7 em? (—/2). Toto vysvétleni podporuje fakt, Z¢ hodnoty VO,max v jiném soubo-
ru pacientd s dosud neoperovanou chlopenni vadou v NYHA tfidé I a II se nelidi od
nélezd v na%em souboru pacientil s chlopenni protézou. Operace tedy nahradi téZzkou
vadu mirnéjéi stendzou aortilni nebo mitrdlni, coZ vede k vyraznému funkénimu a he-
modynamickému zlepSeni a zfejmé i k individudlnimu zlepSeni télesné zdatnoti. ale
nestaci k normalizaci VO,max.
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Nilez vyruzné snizené VO,max i pfi funkénim zlepSeni u pacientd po nihradé
chlopné povazujeme za vyznamny. Do jaké miry souvisi nizkd VO,max s hemodyna-
mickymi vlastnostmi protézy, ozfejmi dalsi studic.
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PSYCHOLOGICAL EVALUATION OF REACTIONS IN SELF-
EGO IMAGE AND THE LEVEL OF ANXIETY IN PATIENTS UN-
DERGOING OPEN HEART SURGERY

J. TYLKA, E. TYLKA

The enormous advances in cardiology and specially in cardicsurgery have given a re-
al chance to severely ill patients, but did not decrease the risk and uncertainty of the
individual who has to submit to cardiac surgery treatment. The hope, however, deri-
ving from the human psychic power may be greatly supported by the attitude and the
skill of the therapeutical team.

Qur primary aim was the evaluation of the personality reaction with the type and the
level of anxiety manifested by patients during the pre-surgical period.

The hypothesis put forward that the type and level of anxiety manifested by pa-
ticnts prior to cardiac operation is closely connected with the specified syndrome ot
personality traits, and particularly with the scif-ego image.

The self-ego image, however, constitutes the psychic features and physical proper-
tics considered as onc's own and specific to oneself. Therefore, such notions like ,I*
and ,me* fully stand for what one means.

According to Comb’s and Snygg's conception, is the self-cgo image the organization
of all propertics which a man may call ,,my own* or simply ..myself*. This sort of self-es-
timation about . myself is the primary, important factor of personality, because our
behaviour is modelled according to the self-ege image.

In a situation facing the highest risk (open-heart surgery) the firm belief that ,.F am
so lucky a person™ or .50 unlucky” with the shade of ,,bad luck” may mean in our opi-
nion, the resumption of struggle for survival, or the appearance of breath-taking anxic-
ty, and finally the ,,giving-up-given-up complex™, bringing about sooner death.

Methods

The investigations covered H) persons waiting for surgical treatment, — 50 women
amd 50 men (average age of both groups + 35,0 years). For testing the patients
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Gough's and Heilburis Adjective Check List and STAI Ch. Spielberger’s Questionna-
ire were used.

The investigated individuals whoe in Spielberger’s test yielded the score indicating a
high fevel of anxicty, considered apart of state and trait, werc compared with those
who had very low scores of anxicty on the basis of self-cgo characteristics.

Resuits

1. Group of Women

A. Anxicty with regard to the state versus self-ago (Fig. 1)

All individuals who had relatively high scores in the scale of anxiety deseribed them-
selves as more pessimistic, doubtful, having more difficulty in mobilizing themselves,
more sceptic and selfcontained in contacts with others, by comparison with the indivi-
duals who showed low level of anxiety. The low value in .[FAV* scale and the high va-
lue in ,ABA" scale clearly indicate the depreciation of the persoris personal value,
showing a relatively high level of anxicty.
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Ckd Fov SCfd Lab Ach End Int AN Exh  Agg Suc  Def
Of uUnfov SCn PerAdj Dom Ord Nur  Het Aut Cha Aba  Crs

Fig. 1. Self — ego picture and anxiety state

B. Anxiety in view of characteristic trait versus self-cgo (Fig. 2)

All individuals showing an unchanging natural attitude towards strong anxious reac-
tions described their own images in a2 more unfavourable way than the individuals
whose natural attitude towards anxious reactions were rather weak. Exceptionally
low values in such scales of ACL test, like defference, total number of adjective. Per-
sonality adjustment. together with the attitude to a counterpart (Het), with very high
values like unfavourable adjustment, succorrance, abasement, and finally counselling
readiness created the image of persons full of anxious feclings, getting worried about
themselves, sceptic, with little enjoyment of life, mismatched with others because they
displayed egocentric inclinations.
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Fig. 2. Self — cgo picture and anxiety state

2. Group of Mc¢n

It is intersting to note that in the group of men subjected to psychological investiga-
tions. there was not a single case with high level of anxiety classified as a characteristic
trait {nonchanging feature of personality). Hence, in the comparative analysis, one

005
HIGH | e veL OF ANXIETY . 0
——— LOW X 001

Chd Fav SCfd  Lob  Ach End Int Aff Exh  Agg Suc  Def
pf  Unfav SCn  Per Ad] Dom Ord Nur Het Aut Cha Aba Crs

Fig. 3. Sclf — cpo picture and anxicty state
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Fig. 4. Personality reactions and anxiety (state)

cannot find the self-image of persons featuring both high and low level of anxiety.
Moreover, the self-image of men revealing anxious feelings prior 1o cardiac surgery
treatment {claimed as state), either high or low level of anxiety was shown. Persons
with natural attitudes to strong anxious reactions described themselves as individuals
with a distant, defensive, uncertain, more pessimistic attitude towards life, firmly
dependent upon others versus persons featuring poor anxious reactions (Fig. 3).

The significant differences between personality reaction syndromes involved in the
self-image of the subject concern: personality adjustment, dominance, need of affilia-
tion (all personality features stronger in a group with low level of anxiety) and also suc-
curance together with abasement.

The consecutive step of the analysis was to compute the correlation (so-called
step-like correlation}, between the variables involved in the self-image versus anxiety
in view of the condition and personality trait (Fig. 4).

In a group of women the level of anxiety strongly correlates with the following featu-
res: achievement, counselling readiness. lability. But in the group of men the level of
anxicty strongly (Fig. 5) correlates with the following: inclination te describe themsel-
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/STATE/

Fig. 5. Personality reaction and anxiety {state)

ves by means of unfavourable adjectives, need of affiliation. Other personality reacti-
ons appear sporadically and their relationship to the type of anxiety is not statistically
significant.

Results

The results of self-evaluation performed by patients prior to surgical treatment indi-
cate numerous difficulties of psychical nature which reveal the contents of their life
experience. at that period of time.

The anxiety tension cither associated with the situation or involved in the persenali-
ty profile, as an unchangeable element affects negatively the self-image of the person.
Having seen the self-ego in the category of full concern (fear). pessimism, is the same
as to increase the risk of the operation, instead of creating contraindications.
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Table 1. Place and range of psychological activity with the patients before and after open cardiac
SUrgcry

Cardiosurgery ward

Before surpery period After surgery period

- informing - reinforeeing

~ explaning — mobilizing

~ supporting — teaching (individually)

~ assuring (individually and in a group)

Cardiological ward

Early after surgery stay FH. phase of post-hospital rehab
- activating - psychological activity in
the frame of the rehab.
program
- tecaching

This is the reason why the strategy of the psychological follow up tends to decrease
the pre-surgical anxiety tension by a system of organized interactions. (Table 1},

Discassion

Anxicty is one of the components making up our life. In many cases it is the defence
mechanism for weak human beings protecting them from undertaking risks which
often exceed their own possibilities. For most of us it is the main component of the
~fight and flight response™, which according to Cannon controls the behaviour of living
creatures.

In cardiac patients anxicty is closely related to the loss of self-esteem which may
result in illness and maladjustment of the patients. Open heart operation creates a very
difficult psychological situation. Anxiety (as results of investigations show) is mostly
connected with unfavourable self-image and the general level of selfadjustment.

It is quite concordant with results presented by Tiecnari (1982) who states that
patients showing an elevated level of anxiety in the pre-surgical period (open heart
surgery). reveal after the operation more psychological and psychopathological pro-
blems in comparison to patients with low level of anxiety. As a result. Tienari observed
a much higher mortality rate (in the following 5 years from cardiac surgery), in the
group of patients who manifested psychopathological problems after operation.

The psychological picture in patients prior to cardiac surgery contains many ele-
ments of pessimism, scepticism, doubt and abasement. It affected the structure of the
strategy of rehabilitation therapy to a certain extent (including psychotherapeutical
follow-up).

Cardiosurgical treatment prolongs human life, but does not relieve the patient of the
feeling of physical impairment; furthermore, it does not eliminate his own problems of
lifc to be faced every day. The purpose of the entire rehabilitation process is to activa-
te, among others, the sources of psychophysical energy in the patient. The therapeuti-
cal follow-up does not come to an end with the patient’s discharge from the cardiosur-
gical ward of the clinic, it should be maintained during the next stages of medical treat-
ment and rehabilitation.
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Rehabilitacia pri periférnych
cievinych poruchach

Rehabilitation in peripheral
vascular disease



VYZNAM REHABILITACE ¥V ANGIOLOGII

V. PUCHMAYER

pravu §kod ve viech oblastech tepenného fedisté. tj. v oblasti cerebralni, koronarni
i periferni. Zatimco pii poskozeni mozkového fe€isté nezndme didinné zpiisoby rehabi-
litace, kterymi bychom mohli podpotit vznik kolaterdlniho obéhu a napravujeme cvi-
¢enim jen celkové ndsledné $kody. jo pii postiZeni vénéitého fecisté, zviasté pak po
infarktu myokardu, rozpracovina Svétovou zdravotnickou organizaci detaiiné metodi-
ka. kterd je na rdznych pracovistich razné modifikovana a o které pifedpokladame, ze
kromé jin¢ho podporuje i rozvoj kolateral.

Oblast periferniho postizeni, ncboli ndpli viastni angiologie, viak nesestava pouze
z potkozeni tepenného. ale i Zilniho a lymfatického, Viechny tyto sféry je nutno miti
tedy pii rehabilitaci na paméti.

U poruch tepennych pak musime rozezndvat poruchy funkéni a rovnéZ organické,
Zdc se totiz zpusoby rchabilitace a zvldsté pak fyzikalni 1€¢by zasadné odlifuji. Smy-
slem 16y u tunkénihio postiZeni., tj. u riznych druhdl vazoneurodz, je trénink neuro-
vaskulirnich zakonéeni. at ji arterioldrnich, prekapildarnich & venularnich. Proto zde
doporucujeme aplikaci stfidavych koupeli a ze cviki otevirani a zavirani dlani, prstd.
dorzilni a plantirni nohou. prstil apod. Jinak je tomu u organickych arteridlnich lézi.
Zdc je nutno striktné rozlisovat jednotlivii stadia choroby a podle nich indikovat rehabi-
litaci. eventueiné zplsoby fyzikilni 16¢by,

Prvni stadium obliterujict aterosklerdzy detegujeme viastné jen nalezem selestil na
perifernich tepmich. zatimeo v Buergerovy choroby a jinych arteritid se v této etap
mizc objevovat pouze migrujici phlebitis nebo i klinické znamky vazoneurdzy. Druhé
stadium viech obliterujicich procesil tepennych se projevuje typickou klaudikaéni
bolesti a ticti stadium bolesti klidovou. U étvrtého stadia je nutno rozlisovat IV, A
a IV. B stadium. IV. A vznikd pfimo z druhého nebo vzdcné i z prvniho nasledkem po-
ranéni a mad cclkove podstatné lepii prognozu. IV, B vznika plynulym prechodem
z tietiho stadia a znamena vzdy vizné ohroZeni konéetiny. Viechny obliterujici proce-
sy vedou totiz postupné k trvalé svalové a kozni ischémii se vznikem koZnich i hlubo-
kych defektil v koneéném IV, B stadiu. pakliZe se ndm je nepodaii komplexni lé¢bou
vias zastavit.

Nyni k rchabilitu¢ni a fyzikalni lé¢hé jednotlivych stadii: v 1. fazi obliterujici ate-
rosklerdzy, kdy nejde o hemodynamicky vyznamnou stendzu, jesté Zadnym zpilisobem
nepodpofime vznik kolateridlniho obéhu. Proto deporutujeme jen celkové kondicni
cviky a za mnohem dille#itd j$i povazujeme medikamentézai zabranéni progresi proce-
su. & 1o antikoaguladénimi. antiagregaénimi. cv. vazodilataénimi prostiedky, soucasné
s fidnou a ditsicdnouw iécbou viech rizikovych faktordl, predev$im hypertenze. hyperli-
pidemic. diabetu o absolutnim zikazem kouteni.

Ponckud jinak je tomu v . fizi Bucrgerovy choroby a arteritid. Zde zdména za
skutecnou vazoncurdzu miaze mit neblahé nasledky, Protoze zde byvi jiZ postizena
procesem tepennad sténa, a to téch nejperifernéjsich artérii. nedoporucujeme stiidavé
koupele, ale pouze koupele viazné az teplejsi s dislednym vyvarovinim sc chladu, Jde
totiz o dosazeni maximilni vazodilatace. K tomu by mély slouZit i dézované cviky aker
juko otevirdni a zavirdni dlani. plantdarni a dorzilni flexe nohou. prstd apod.

Za nejdilezitéisi o nejudinndjsi 1¢k T stadia se dnes ve svété povazuji rizné formy
rchabilituce. Jejim hlavoim smyslem je zvyieni svalové vykonnosti a prodlouzeni
vzdilenosti uslé bez klaudikaéni bolesti. Pravidelné cviéeni se uplatiivje jednak vie-
obeene tim. ze posiluje jednotlivé skupiny svalové. uvolnuje jejich napéti. odstrafiuje
cventudlni svalové hypotrofie. vzniklé predchozim Setienim postizené konéetiny,
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picdchazi vzniku kloubnich ankyldz a zlepSuje techniku chize opétovnym adcvikem
svalovich a kloubnich koordinaci u téch nemocnych, ktefi se pro ischemické bolesti
milo pohybovali. Na druhé strané ma trénink i specificky pozitivni aéinek na ischemic-
ky sval. Méfenim pomoci radioizotopt Xe'¥ se ukizalo, Ze se zvyuje svalovy priitok
a ze 1 v ischemickych oblastech se krev i béhem cvi¢eni piivadi pfedeviim k pracujici-
mu svalu a omezuje se v neaktivai. Tlakovy spid. vznikajici mezi oblasti nad uzavé-
rem a pod nim, urychluje pratok krve. Pritokova rychlost pak podmifiuje zvétieni lu-
mina a ztluéténi i prodlouZeni stény kolaterdlnich tepen.

Na druhé strané viak délka a vétveni kolaterdl pfedstavuji proudovy odpor, ktery
dovoli jen uréité zvétdeni prokrveni. Ucelem 1€¢by je tento odpor zmengit a kolateral-
ni cévy dilatovat. Pracovni hyperemie je fizena lokdlnimi fyzikalné chemickymi
pochody, v nichz hraji roli produkty metabolismu. Cim je svalova préce intenzivnéjsi.
tim je vy88 koncentrace metabolitl a v¥raznéjsi vazodilatace. Tento viiv cvideni je
mnohem mohutnéjii nez blokada sympatiku nebo uéinek vazodilatancii. Poklesem
kolaterdlni vaskularni rezistence se stimuluje rozvoj kolaterdl a nékdy se tento pozitiv-
ni iéinek pozoruje i u tepen jdoucich paralelné s obliterovanou artérii, dochdzi napf.
ke kompenzaéni dilataci a. profunda femoris pft uzdvéru a. femoralis superficialis,
nebo a. fibularis pii uzdvéru bércovych tepen.

Viechny tyte zmény se mohou projevit zvy$enim mistniho arteridlniho tlaku nad
kotnikem, nebo jak jsme sami prokazali, zlepSenim oscilografické kiivky ve smyslu
zlepSeni stupné¢ kompenzace. Pomérné vzdcné se prokdZe rozvoj novych kolateril
i arteriograficky. Pozitivni vliv tréninku nelze vysvétlit jen vaskuldrnimi zménami,
nybrz i zménami enzymatickym pfimo v ischemickém svalu.

U krysy dochazi po podvazu tepny k poklesu aktivit maldtdehydrogenazy a sukci-
nitdehydrogendzy a ke vzestupu laktadtdehydrogenazy. Po cvi¢eni se zminéné enzyma-
tické¢ hladiny nejen upravuji. ale soucasné dochédzi v bilé zoné m. tibialis anterior
k vzestupu fervenych svalovych vldken s vysokymi aktivitami malatdehydrogenizy
a sukcindtdehydrogendzy. a v nékterych bilych vldknech bvla pfimo pozorovina trans-
formace na vldikna éervena.

U lidi se napiiklad po nékolikatydenni rehabilitaci v§znamné snizuje mnoZstvi kyse-
liny mlééné v Iytkovém svalu po ndmaze. V klinickém obraze se pak viechny tfi pozi-
tivné phsobici mechanizmy tréninku. tj. vieobecné posileni svalstva, prokazatelné
kromé jiného i zvétienim objemu konéetiny. urychleni rozvoje kolaterdlniho obéhu
a upravy enzymatickych poméra v ischemickych svalech, projevuji v prodlouzeni klau-
dikaéni vzddlenosti.

Sami provadime rehabilitaci ve formé intenzivniho intervalového tréninku, kdy za-
tézujeme piedeviim svalové skupiny pod uzdvérem, snazime se tak docilit vétdiho
stupné jejich trénovanosti i mohutnéjSito prokrveni. Druhy ¢viki s¢ fidi podle loka-
lizace uzavéri a stendz: pii aortoilickém postiZzeni se provadeji podrepy. pfi femoropop-
litedlnim a pfi lezich horni tfetiny bércovych tepen vystupy na $picky. pii zcela perifer-
nich poruchdch dorzédlni a plantarni flexe nohou se zdviZzenymi dolnimi konéetinami.
Mezi jednotlivé pocty cvikl se vkladaji dvouminutové a2 tiiminutové pauzy. nebof pii
ncpferusovaném cviteni by mohlo dojit ke kritickému nepeméru mezi potiebou a pfi-
vodem krve a kysliku. a tim k prohloubeni ischemizace s pofkozenim tkani.

Byio prokazino. ze i v ischemickém svalstvu dochizi do tif minut po skonéeni cvide-
ni k vymizeni kyseliny mlé¢né. Intenzivnim tréninkem se zvySuje i pocet pfislusnych
vykond(, ale toto zlepSeni vykonnosti se proti prodlouzeni klaudikacéni vzdalenosti £a-
sov¢ opoZduje. nebof ve hie jsou i jiné faktory neZ jenom vaskuldrni, jak ukazujeme
v jiné praci.

U Buergerovy choroby a zanétlivych tepennych onemocnéni provddime zpravidla
periferni typ cviteni vzhledem k postiZeni. tj. plantdrni a dorzdlni flexe nohou. Podle
povahy za absolutni nebo relativni kontraindikaci intervalového tréninku povaZujeme
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celkove tézké stavy, zivaingjsi ortopedické vady znemoziujici cvieni, kardialni insu-
ficience III. stupné, vysoké hodnoty hypertenze, kumulace zachvati anginy pectoris
apod. Vétdinou viak stadi vynechat kondiéni cviceni. Podparny vliv mohou mit { jiné
druhy fyzikalni a klimatické 1écby. zvlasté hydroterapie. Opatrnost viak musime zvysit
u II. stadia choroby s velmi krdtkou klaudikaéni vzddlenosti pod 50 metrii. V téchto
ptipadech je nutné stanovit nizsi davky cviki i cvi¢eni a nemocného trvale sledovat,
zde nedochdzi k prohloubeni ischemizace a ke snizeni vykonnosti i zhoreni klaudika-
ci. V tomto negativnim p¥ipadu je nutno intenzivni trénink ukonéit,

U III. a IV, stadia, kde priitek ve svalstvu poklesd pod 2 ml/100 ml tkané/min, je
intenzivngjs$i rehabilitace pfisné¢ kontraindikovdna. Smyslem aktivnich & pasivnich
cvikll je predev$im predchdzet ankylézdm v riiznych kloubech, hlavné v kolennim,
nebot nemocni s klidovymi bolestmi majt sklon k trvalé flexi v tomto kloubu. Vyjimku
tvofi stadium IV. A, vzniklé piimo ze stadia II., kde je moZno zkusit podobné jako
u kritké klaudikace opatrny intenzivni trénink za stdlé kontroly nemocného.

Smyslem rehabilitace u Zilnich a lymfatickych onemocnéni je ptedeviim
pomoci odtoku krve z kondetin. a tak ulevit pacientovym subjektivnim potizim a do-
sahnout zmenseni otoku. Proto také jednotlivé postupy u obou skupin chorob jsou po-
dobné. Z lymfatickych onemocnéni aplikujeme riizné rehabilitaéni zpisoby pfedev-
§im u lymfoedémul. z vendznich pak u chronické zilni insuficience. af jiz na podkladé
potrombotického syndromu. nebo na hornich konéetindch po trombéze véna subcla-
via. U vendznich nemoci zaujimé rehabilitace dileZité postaveni jak v primdrni, tak
v sekundarni prevenci. Vime. Ze uréitd preventivai opatieni u predisponovanych osob
mohou jak oddalit vznik varikdzniho komplexu, tak zabrdnit jeho zhor§ovéni. Tato
opatteni jsou v obou pfipadech stejnd. Daleko nejdilezitéjsi je viak primarni preven-
ce vzniku hlubokych tromboflebitid a trombédz. Vime. Ze etiologicky k nim vedou ale-
spon dva z téchto tfi faktori: hemokoagulaéni poruchy. oblen&ni proudéni a poruseni
endotelu. Na to je nutno myslet pii vSech operacich, porodech a pii dlouhodobé lezi-
cich. zvladté starych nemocnych. u kterych fyziologicky dle sledovani jednotlivych
hemokoagulatnich faktord je tendence k zvyienému sraZeni krve. Aktivnim, a v kraj-
nim piipadé i pasivnim cvicenim, stejné tak bandazovédnim dolnich konéetin mizeme
u viech téchto pacient pfiznivé ovlivnit urychleni cirkutace. Proto povazujeme provi-
déni plantdrnich a dorzélnich flexi nohou po dobu péti minut kazdou hodinu za ne-
zbytny a G¢inny preventivai prostfedek.

V sckunddrni prevenci je cilem rehabilitace zapojit svalovou pumpu a pomoci odto-
ku krve zdolnich konéetin. lelikoZ tito nemocni zpravidla nosi dlouhodobé kompresni
obvaz, md aktivni rehabilitace rovnéz dilezity vyznam v prevenci vzniku svalovych hy-
potrofii nasledkem bandazoviani. Proto se zatézuje veskeré svalstvo celé dolni konéeti-
ny napf. stoupdnim na $pitky za soucasného podtepu, piekiizenim jedné koncetiny
ptes druhou zdrovel s podfepem nebo poskoky na jedné. Je bezpodminetné nutné,
aby mél postizeny pfi cvicich spravné piilozeny kompresni obvaz od prstl nohou aZ po
inguinu. Je-li nedostateény. pozoruje rehabilitovany nékdy bolest, nékdy i otok. Ne-
mocni s chorobami Zil maji cvicit alespofi dvakrat denné. Kromé toho je moZné zaté-
zovat svalstvo dolnich konéetin téchto pacientil v bazénu. ve vodé asi 24 *C teplé. a to
vykondvdnim podiepi a vystupt na gpicky po dobu asi dvaceti minut. Poté je nutno
ihned fadné bandd?ovat. Podobné cviky. tj. podfepy a vystupy na $pic¢ky vidy s banda-
zi. doporufujeme i mimo bazén. Kromé 1échto dvou zakladnich prvka, tj. eviteni
s banddZzovanim. existuje fada faktord podpirnych: vhodna obuv a jeji ortopedicka
uprava. vyvarovat se stani a v piipadé nutnosti pfeslapovdni na $picky a na paty. zdakaz
dlouhého sezeni s kompresi zadnich ploch stehen (vznik tzv. televizaich edémi). vy-
vySeni Kondetin a rizné polohové cviky eventuelné s izometrickymi kontrakcemi
i poedvodni masaze sprchou ve vané od periferie k centru.

Jinou otazkou zhstava. kdy zatit aktivni rehabilitaci po akutnim onemocnéni. U po-
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vrchnich tromboflebitid je mozno tak udinit jiZ béhem nemoct, pokud neni proces
lokalizovin v blizkosti spojck. U hlubokych tromboflebitid a trombdz jsou mozné
opatené plantdrni a dorzdlni flexe jiz béhem onemocnéni, intenzivai rchabilitace pak
asi za tyden po odeznéni akuiniho stavu, predevdim po vymizeni Payrova plantdrniho
znaménka a Homansova znameni. U plicnich ecmbolil vyékavame s intenzivoim cvite-
nim rad¢ji del$i dobu dle celkového stavu.

Zavérem je moZnoe fici. Zc rchabilitace i ruzné zpisoby fyzikdlni 1é¢hy jsou velmi

dilezitym a nékdy i hlavoim Iékem v angiologii, a to juk pii postiZeni tepenného, tak
Zilniho a lymfatického cévniho fegisté,
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PROLONGATION OF WALKING DISTANCES IN CLAUDICANTS
BY TRAINING PLUS INTRAVENOUS DRUGS

J. LINHART

Limited walking distance is the most frequent and characteristic symptom of chronic
occlusive arterial disease of lower extremities. Several therapeutic procedures may be
of valuc in prolonging the walking distance, but the mechanism of action is not identi-
cal.

Adfter successful surgical reconstruction the walking distance increases, blood flow
increases as well and pressure gradients decrease. The prolongation of walking distan-
ce after the operation is proportional to the increase in calf blood flow (Linhart et al.
1987).

Muscular training. particularly when performed over long periods of time. is of
remarkable value in prolonging the walking distance. In a group of 67 claudicating
subjects. the claudication interval with spontaneous course of the disease shortened in
most paticnts, as cvaluated by retrospective analysis over a period of 3,5 years. Of an
active training programme performed for the same time, the walking distance increa-
sed in more than 90 % (Table 1). The favourable effect of training can be, unfortuna-
tely, counterbalanced by smoking. We have demonstrated that the result of the trai-
ning activity in pcrmanent smokers differs significantly from that seen in those patients
who have substantially limited smoking or cven stopped completely (Nohejl, Linhart,
Cihak, 1976).

With respect to the favourable effect of training — partly resembling the effect of
surgery, — most clinicians have automatically assumed that the mechanism prolonging
the claudication interval would also include an increase in flow, presumably through
the expanding collateral vascular bed. However, Larsen and Lassen (1966) showed
that even a substantial prolongation of walking distance achieved within 6 months was
not accompanicd by concomitant reaction of calf muscle blood flow.

Another valuable therapeutical procedure is intravenous pharmacotherapy by
drugs. Originally. medication was thought capable of affecting only the vasodilator
neural mechanism in muscle, but the response thus achieved is hardly comparable to
hyperemia caused by muscular exercise. We have shown that intravenous administrati-
on of . vasodilator” infusions of trimecaine (300 mg), xanthinol-nicotinate (1500 mg)
and tolazoline (30 mg) in 400 ml of isotonic saline stimulates the performance of the
ischaemic muscles without changes in blood flow (Linhart, 1987). Only a moderate
change in pressure gradients. hardly capable of explaining the increase in walking
ability. wus found at the sume time (Table 2).

Although the mechanism is stilt obscure, there is no doubt that both muscular trai-

Table 1. The effect of long-term training as compared with
spontaneous course on walking distance.

walking spontanecus training
distance course X 3,5 y. X35y
prolonged 13 61 (91 %)
no chaage 17 4
shortened 37 2
total 67 67
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Table 2. Change in pressure gradients after therapy with
vasodilator infusions.

Pressure gradient arm — posterior tibial artery
n=24
before therapy after therapy
70.2 + 35.8 63.0 £ 32,6
P < 0,025

ning as well as intravenous administration of some drugs prolong the limited walking
distance in patients with peripheral arterial occlusions. For that reason, we started the-
rapy with a combination of both procedures. Twelve patients performed for two weeks
a training programme consisting of treadmill walking twice daily. Walking was perfor-
med at a speed of 3,2 km/h with 7° belt slope. When full ischaemic pain developed, a
break of about 5 — 10 minutes followed and then the exercise was repeated. Pure exer-
cise time was 30 minutes twice daily. Moreover, the patients were encouraged to walk
ad libitum in the hospital garden for 2 hours daily. Intravenous ,,vasodilator* infusions
were applied like in the preceding group. The duration of each infusion was about two
hours and the patients were carefully covered with blankets all the time. The patients
were 10 men and 2 women aged 48,6 years (18 - 72). In 7 instances, the occlusion was
located in the calf or foot, in 4 in the femoropopliteal area and in one patient both parts
of the extremity were affected. A significant prolongation of walking distance wit-
hin two weeks was achieved. again without significant changes in pressure gradients
and blood flow (Table 3).

Table 3. The effect of two weeks therapy with training + vasodilator infusions.

Walking distance Gradient Resting Peak
painfree total arm-post.tib.a. calf blood flow calf blood flow
before after before after before after before after before after
188.7 466.8 346.5 6250 379 4.6 246 2,07 11,13 10.42
+208,0 +242.1 | +246,1 L2449
P < 0,001 P< 0,001 n. n. n.

Thus, proper pharmacotherapy appears to be an important supplementary measure
of the therapeutical plan. Elderly patients who have been on the combined programme
of permanent training plus intermittent pharmacotherapy do not differ from younger
subjects in terms of walking distance, although their peak blood flow in the calf was
lower (Linhart et al., in preparation). This suggests that endurance exercise, by far the
most important type of activity in patients with occlusive arterial disease, may remain
well preserved for remarkable periods of time. Finally, in some patients on longterm
treatment, the necessity of periodical stopping when walking longer distances may
gradually subside. In a group of 54 patients treated with training and drugs for a mean
period of 7 years, intermittent claudication was present in 44 at the beginning of thera-
py but only in 22 at the end of the observation period (Linhart. 1986).
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Conclusion

Although muscular training remains the treatment of choice in chronic arterial oc-
clusive disease not indicated for revascularisation, intravenous therapy with some
drugs is a valuabie supplementary therapeutic measure. The combination of both pro-
cedures is a highly effective procedure of conservative therapy.
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ORTHOSTATIC (POSTURAL) PERIPHERAL VASCULAR DISOR-
DERS IN CHILDREN - DIAGNOSIS AND REHABILITATION

J. BASZCZYNSKI, W. JACKOWSKI. E. SORDYL, V. SYSOWA,
E. KARPINSKI, W. SOBUS

Probably no clinical symptom is as well known among tay people as fainting. Synco-
pe is only a symptom and may be due to a wide variety of causes.

Orthostatical (postural) disorders are mostly observed during adolescence.

The aim of this contribution is the presentation of our experiments in diagnosis and
rehabilitation of children with orthostatic disorders.

During the last years we observed 154 children 11 to 15 years of age with orthostatic
fainting attacks (girls 62 %, boys 38 %), which in most cases disappeared with age.

Materials and Methods

The effects of head-up tilting Valsalva maneuvre, hyperventilation, cold test and
mental arithmetic test on the peripheral blood flow were investigated in 35 children
aged 11 to 15 years with orthostatic {postural) syncope and 35 healthy subjects as a
control group. The orthostatic test was performed in all subjects. Blood flow through
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the forearm and venous tone were measured in recumbent position by using venous
occlusion plethysmograph (2. 3. 4.5,6,7, 8.9).

Velocity in common carotid artery was measured by Doppler, instrument (5 MHz
Doppler velocimeter) (1. 4).

Results

The test showed orthostatic disorders (Table 1). The most characteristic differences
in forearm blood flow were observed in head-up tilting (Table 1), Valsalva maneuver
and cold test.

In children with orthostatic syncope forearm venous tone decreased during head-up
tilting, Valsalva maneuver, cold test, hyperventilation and mental arithmetic test (2).
Blood flow velocity decreased in subjects with symptoms of orthostatic disorders
during the test. .

For treatment in children with orthostatic vascular disorders we recommended:
moderate physical exercise, hydrotherapy, avoidance of situations which provoke
orthostatic disorders, psychological therapy.

At the beginning the patients received Bellergot (cholinergic) blocker. The positive
effect of rehabilitation was observed after 5 to 12 months. Symptoms of peripheral vas-
cular disorders disappeared {Table 2).

Table 1
The orthostatic test {mean values)
Healthy subjects
recumbent upright position
position (after 10 min)
Mean arterial
pressurc kPa (mmHg) 10.8 (82.0) 11.7(88.2)
Subjects with orthostatic syncope
recumbent upright position
position {after 10 min}
Mean arterial .
pressure kPa {mmHg) 10.7 (50.6) 10.7 (80.3)
difference is significant {p < 0.05)
Forcarm bload flow {mcun values)
Healthy subjects
recumbent head-up tilting
position (after 2 min)
Forcarm blood tflow
mlimim/ 100 ml 4.7 32
Forcurm vascular
resistunce
kPa/mmHg/ml/min/ 100 ml 2.7(20.4) 4.1(30.7)
Subjuects with orthostutic syncope
Forearm blood flow recumbent head-up tilting
position (after 2 min)
ml/min/ 1K) mi 4.3 4.5
Farcarm vascular
resistance
kPa/mmHg/ml/min/100 ml 2902200 2.7(20.5)
Difference is significant (p < 0.05)
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Table 2. The effect of rehabilitation in subjects with orthostatic disorders

‘The orthostatic test

Mean arterial
pressure kPa (mmHg}

Mean arterial
pressurc kPa (mmHg)
difference is significant

Forearm blood flow

Forearm bloed flow
mlfmin/ 10D ml

Forcarm vascular
resistance
kPa/mmHg/m/min/100 ml

Forearm blood flow
ml/min/ 1K) ml

Forearm vascular
resistance
kPa/mmHg/ml/min/ 10G ml
difference is significant

{mean values)
before rehabilitation
recumbent

position

10,5 (78.6)

after rehabilitation
recumbent
position

10.7(80.8)
(p < 0.05)

{mean values)
before rehabilitation
recumbent

position

5.0

2.2(16.9)

after rehabilitation
recumbent
position

3.2

2.1 (16.1)
{p < 0.05)

upright position
(after 10 min)

10.0 (75.2)

upright position
(after 10 min)

11.3(85.0)

head - up tilting
(after 2 min)

5.4

2.2(16.2)

head —up tilting
{after 2 min)

30

3.8(28.7

C

Conclusion

Beside the well known orthostatic test, the measurement of blood flow in common
arotid artery by Doppler instrument during head-up tilting may be useful in revealing

orthostatic (postural) disorders in adolescents. Children with orthostatic vascular
disorders need long-term rehabilitation,
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MUZE ULRAZVUKOVY TLAKOVY GRADIENT INFORMOVAT
O KLAUDIKACNI VZDALENOSTI?

V. PUCHMAYER, [. MUCHOVA, J. HROMADKOVA,
S. NOVOTNA, A MATEJKOVA, V. ALBRECHT,
1. LEDECOVA, J. STANKOVA

DiiteZitym lékem druhého stadia ischemické choroby dolnich kon&etin je aktivni re-
habilitace. U nasich nemocnych ji provadime ve formé intenzivniho intervalového tré-
ninku. Pro uréeni typu cvideni a pro hodnoceni efektu pouZivime dvou testd: zatézo-
vého a testu chiize. Podle vy$e uzdvéru nebo hemodynamicky vyznamné stenézy v prou-
dové drize dolnich konéetin provadi nemocny uréeny typ cvifeni: pii lokalizaci
v aorto-ilickém dseku podiepy, pii postizeni femoro-popiitealnich a horni tfetiny
bércovych tepen vystupy na §picky. Hodnoticim kritériem efektu pfedevdim rekon-
strukénich operaci, ale eventuilné i rehabilitatnich cvideni, je i neinvazivni metoda
ultrazvukového méfeni systolického poststenotického kotnikového tlaku a tlakovych
gradientt.

Chtéli jsme si ovéfit, zda klaudikacni vzdalenost zméfend objektivné pii testu
chiize a jednotlivé vykony, t. j. podfepy a vystupy na $pitky, jsou v pfimé zavislosti na
tlakovém gradientu mezi horni a dolni konéetinou nebo eventuiln& na systolickém
kotnikovém tlaku, neboli: zda tyto hodnoty jsou urditym objektivnim kritériem pro
posouzeni pacientovy vykonnosti.

Metodika

Celkové jsme klinicky a angiologicky vySetfili 56 muZi ve véku od 34 do 69 let 5 prii-
mérnym vékem 56,3 roki (tab. 1). Testem chiize byla nemocnym zméfena klaudikacni
vzdalenost pfi rychlosti 120 krokd za minutu (tj. 5.4 aZ 6,7 km za hodinu) za standar-
dnich podminek. V8ichni byli operovani, tj. bud jim byla implantovdna bifurkaéni
protéza nebo aorto-ilicky, femoro-poplitedlni, eventudiné femoro-tibidlni by-pass.

Ultrazvukovd méfeni a rehabilitaéni testy byly uskuteénény jednak pied operaci,
jednak za Sest tydnii po operaci, u nékterych pak jeité za pil roku a po jednom roce.
Tim bylo ziskdno celkem 139 ultrazvukovych méteni z rehabilitaénich testd. Z ultra-
zvukovych parametri jsme se zaméfili na tlakovy gradient na a. tibialis anterior, poste-

79



Tabulka 1.

Potet Vékové Primérny Poéet
pacient rozmezi vék méfeni
56 34-69 56,3 139
Lokali Ave s
n:h(? Sl:::}:{(:):;zav h Pocet piipadi
aortoilicka I8
femoropoplitedlni 21
AQ.-IL. +FEM.-POPL.
bércové tepny 13
K 20007 0 0o 0
L
D.
v
Z
D. 1600 -
1200 -
800 -
400 4
0.00 4
0. gy 0. gn 90 g 0. o0 210 vYESi
0.00 60. 120. 180. GRADIENT
Y ~ 1063.34 x Expf0.013 x X/-0.00
Graf 1. Exponenciilnf zdvislost klaudikaéai vzddlenosti na vys$im gradieatu
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rier, na tlakovy gradient obecné vy$si. dile na kotnik0v§f systolicky tlak na obou bér-
covych tepnach a na kotnikovy tlak obecené z nich nizsi.

Pro vypodty bylo poutito viech 139 méfeni a abychom vylouénll eventualni chybu
subjektivniho vlivu nékierého z opakované méfenych pacicntii, spocitali jsme pfistus-
n¢ korelace téZ u véech nemocnych jen z jednoho - prvniho méfeni. Statisticky byla
sledovina lincdrni zavislost programem BMDP6D, exponencidlni zévislost progra-
mem EMDP3R, dile postupna regrese programem EMDP2R a postupna diskriminaé-
ni analyza programem EMDP7M, obé hednoceno F-testem.

Vysledky

JestliZe jsme srovnali uvedené parametry s poétem podiepd u aorto-ilického postize-
ni, nebo poftem vystupd na $picky u pestizeni femoro-poplitedlniho, nedospéli jsme
k zadné vyznamné zavislosti. Zda sc tedy, Zc tyto vykony, tj. podiepy nebo vistupy,
jsou zdvislej$i na jinych faktorech nez na tlakovych gradientech nebo kotnikovém tla-
ku,

Pii srovnani tlakovych parametrd a klaudikaéni vedilenosti jsme se snazili nejdive
vystopovat vzajemnou linedrni zavislost. Ukdzalo se, Zc existuje veimi tizka korelace
na jedno promilové hladiné vyznamnosti mezi klaudikaéni vzdalenosti a naméfenym
nizim kotnikovym tlakem na nékteré z bércovych tepen, a to jak v souboru viech mé-
feni, tak v souboru jednotlivych pacienti. K podobnym dzkym zavislostem jsme do-
spéli i mezi klaudika¢ni vzdilenosti a kotnikovym tlakem jak na a. tibialis posterior,
tak anterior. Stejné izky vztah na jedno promilové hladiné sc¢ projevil i k tlakovému
gradientu na a. tibialis anterior i posterior, a to opét jak u vech méfeni, tak u viech
pacientii. Proto stejné uzké korelace vznikly i mezi klaudikaéni vzdalenosti a vy$$im
tlakovym gradientem.

Jelikoz se nam linearni zavislost mezi klaudikacni vzdalenosti a tlakovymi gradienty
na jednotlivych tepndch nejevila zcela odpovidajici, hledali jsme vztahy nelingdrniho
charakteru, Zjistilo se. Z¢ mezi obéma veli¢inami existuje korelace exponencidlni.
Tato zavislost se ukdzala jak pfi tlakovém rozdilu na a. tibialis posterior a anterior, tak
koneéné pti naméteném vy$éim gradientu na nékteré z bércovych tepen (graf 1).

Vzhledem ke zjisténi, Ze klaudikaéni vzdalenost je v dzké nepfimo Gmérné korelaci
jak s gradienty na a. tibialis anterior i posterior, tak s vy$8im z nich, a v pfimo amérné
korelaci se systolickymi tlaky na obou bércovych tepnach a nizdim z nich, postavili
jsme si otazku, ktery ze sledovanych tlakovych paramctrﬁ je pro uréeni kiaudikaéni
vzdilenosti nejdatezitejsi. Ukdzalo se (tab. 2), Z¢ je to vySsi 2 naméfenych tlakovych
rozdild. JestliZe jsme pfi postupné regresi a vyhodnoceni F-testem tento parametr eli-
minovali, zjistil s¢ jako druhy nejddleZitéjsi niZéi kotnikovy tlak. Pfi dal$i climinaci
a regresi nchyly ostatni ukazatele jiZ rozhodujici.

Tabulka 2. Postupnd regrese — vysledek F-tes-
tu (celkovy poéet méfeni — 138)

Zavislé velifiny F-test
Kotnikovy TK ATA 16,72
Kotnikovy ATP 16,48
Kotnikovy niZsi 17,69
Gradient ATA 28,35
Gradient ATP 27.18
Gradient vyssi 30,94
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Zavér

U 56 nemocnych s pramérnym vékem 56.3 roka jsme provedli 139 ultrazvukovych
méfeni kotnikovych tlakl a tlakovych gradientd a stejny pocet rehabilitaénich zatézo-
vich testh a testu chize. Ukazalo se, Ze cxistuje dzkd korelace mezi niz8im kotniko-
vym tlakem, steiné tak mezi poststenotickym tlakem na obou bércovych tepnich,
tlakovym gradientem na obou bércovich tepnach a vy3dim gradientem obecné na stra-
né jedné, a klaudikaéni vzdalenosti na strané druhé. Tato zivislost je spife exponen-
cidlniho nez lincdrniho charakteru. Podobné vztahy viak neexistuji mezi zminénymi
ultrazvukovymi parametry a poétem vykonanych podiepll nebo vystupd na 3picky,
neboli-ze tyto vykony jsou spise zdvislé na jingch faktorech. P¥i pitrani po faktu, kterad
z uvedenych tlakovych hodnot je pro uréeni délky udlé vzdalenosti rozhodujici, jsme
zjistili, Ze je to vy&i tlakovy gradient a poté nizsi z kotnikovych tlakd na obou bérco-
vych tepnach,
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THE INFLUENCE OF ATHLETIC TRAINING ON STRESS INDU-
CED REACTIONS OF THE HEART AND OF BLOOD VESSELS
IN SKELETAL MUSCLE

E. KELLEROVA, V. STULRAJTER, D. ANDRASYOVA
The relationship between excrcise and coronary risk factors, including blood pressu-

¢ was investigated in several studies. Reported is the evidence that regular exercise
may exert a protective effect as a part of prevention or rehabilitation programme in
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men with high risk of hypertension or coronary disease. Emotional stress is known to
be associated with a reflex stimulation of the adrenergic nervous system and with
a resulting chronotropic and inotropic activation of the heart and with vasodilatatory
respense in skeletal muscles,

Raab ¢t al. (19601) described a sustained cardiac adrenergic preponderance as a cha-
racteristic result of habitual lack of exercise. and by contrast highly developed antia-
drenergic factors in trained athletes.

The aim of the present study was to compare the involvement of the sympathetic neu-
ronal influences in the control of the heart und of muscle blood flow at rest and under
cxperimental psychoemational stress in trained and untrained subjects.

Methods

A group of 16 young athletes {runners. wuter poloists. canoeists) aged 17 — 26 vears
and ten untrained control subjects of approximately the same age were investigated.
From the scaler ECG leads of the orthogonal Frank system. the maximal spatial QRS
and T vectors were calculated and the duration of simultaneous interbeat intervals was
cvaluated. The calf and forearm blood flows were determined by venous occlusive
plethysmography. Fiftcen minutes after starting recordings at rest, the subjects were
asked to perform mental arithmetic test (substract a two-figure number serially from a
four-figure number), being continuously harassed.

Results

The average valucs of maximal spatial QRS vector. as well as its planar projections.
are in the athletic group significantly higher (SORS_, = 2.42 mV) in comparison to
controls (p << 0,01} and by exceeding the upper normal limits, point to ventricular
hypertrophy. The more than double magnitude of the maximal spatial T vector
(.91 mV in the athletic group at rest. as compared to 0,32 mV in controls (p < 0,001)
indicated an increased asynchrony of the repolarization process and thus a predomi-
nance of the parasympathetic tone in the heart. The extent of the decrease of the T,
magnitude in response to the anxiety provoking mental arithmetic test, was significan-
tly {p < 0,01} lcss in trained athletes — decrease by 17 % of the resting value, as compa-
red to a #) % decrease of its magnitude in controls.

Discussion

Changes in the repolarization phase of the ECG - namely flattening of T wave in
healthy subjects. were described in situations causing increascd sympathetic activity
{(Ruttkay-Nedecky, Kellerova 1960, Biberman et al 1971, Punch, King 1976. Rut-
tkay-Nedecky, 1978). Ellicitation of this effeet by administration of sympathemimctic
drugs (Biberman ct al 1971, Kellerovd et al 1984), correlation to the inotropic state of
the heart and its disappcarance following betablocking agents (Guazzi et al 1978)
provide evidence, that it is related to the cardiac adrenergic activity, Catechelamines
influecncing ion fluxes across the myocardial cell membrane, change the time course of
the cell repolarization process and increase its homogenity in the myocardium. It
follows that they diminish thc maximal spatial T vector. Following this point, the
examination of the reactive shortening of interbeat intervals in relation to the corre-
sponding maximum T vector amplitude showed. that in the experimental stress situati-
on the heart rate in trained subjects is modulated mainly by the changes of the vagal
cardioinhibitory tone. and in a lesser degree by the activation of the local sympathetic
system.
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The resting mean forcarm blood flow 5.2 mi.(100 mi.min)! was equat and that

the caif 2.1 ml.(100 ml.min)™' was significantly lower in trained subjects as compare

© to controls. This is thought to be associated with metabolic and structural adjustment
of the trained muscle. The vasodilating reaction during psychoemotional load was irf
sportsmen significantly reduced in both vascular beds studied: the maximal blood flow.
represented in the forcarm 142 % (reactive mean 107 %). in calf 145 % (reactive mean
115 %) of the respective resting flow. thus being significantly lower in comparison to
control subjects — maximal 263 % resp. 163 % (reactive mean flows 201 % and 150 %).
The mental arithmetic test produced in 53 % of cases in trained athletes an inversed
type of reactions which was never the casc in untrained controls,

Conclusion

Systematic athletic training results in damping of the adrenergic component of the
cardiovascular rcactions duc to the experimentat psychcemotional stress. and/or !
contributes to the adaptation of the subject to the emotionally tensed situation. i

i
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Fyzicka aktivita a ischemicka
choroba srdca

Physical activity and ischemic
heart disease



FYZICKA AKTIVITA A ISCHEMICKA CHOROBA SRDCA
M. PALAT

Fyzickd, telesnd a $portova aktivita predstavuji pre organizmus &loveka urcité zafa- |
Zenie, odrézajice sa na funkcidch najréznejiich systémov organizmu. Predstavuii ‘1
v8ak aj urdité riziko pre ¢loveka, najmi tam, kde sa hranica telesnej vykonnosti danym
telesnym zafaZenim prekraduje a v tychto pripadoch opiitovne hrozi ncbezpedenstvo
pre rézne funkéné systémy v organizme. Teda na jednej strane pozitivny efekt, na dru-
hej strane uréité rizika.

V popredi zdujmu sicasnej mediciny sd bezosporu ochorenia kardiovaskuiirneho
systému. v prvom rade korondrna alebo ischemicka choroba srdea. Vieobecne sa zna-
me fakty o jej epidemiologii, €isla charakterizuyGee jej morbiditu a mortalitu, rizikové
faktory urychlujice jej vyvoj a opatrenia, ktoré slizia jej terapii, rehabilitacii a sekun-
ddrnej prevencii. Jedngm z rizikov¥ch faktorov. ktory hra uréitd dlohu v multifakto-
ridlnej patogenéze ischemickej choroby srdea. jo fyzickd inaktivita. Mnohé Stadie
medzindrodného aj ndrodného charakteru ukazali na dlohu fyzickej aktivity v Zivote
t¥ch. ktori sd postihnuti alebo ohrozeni vyvojom ischemickej choroby srdca. H. Pa-
ffenberger vysetril 17 (W0 absolventov Harvardskej univerzity medzi 35 a 74 rokom
zivota, sledovanie trvalo 6 aZ 10 rokov. U tch, u ktorych bola fyzickd aktivita mensia,
sa infarkt myokardu vyskytol 1.9 krat Castejiic. Kavanagh zistil u 700 [udi pestujicich
Sport a Sportovad aktivitu 1.2 % roémi dmrtnost na infarkt myokardu oproti ne§portu-
jucim. kde bola amrtnost 6 az 12 %. '

Podobnych priac ndjdeme cel{ rad. Dnes niet pochybnosti o tom, Ze pravidelnad fy-
zickd aktivita ma délezité postavenie v reZime kaZdého, kto je ohrozeny ischemickou
chorobou srdca, alebo fiou trpi. Citujem este stanovisko P. Wooda, ktory hovori, Ze
riziko objavenia sa infarktu myokardu u maraténcov a beZzcov na dihé trate je najniz-
Sic, Z¢ aj ludia realizujuci jogging — tj. behajuci na kratdich tratiach, si na tom stale
citc lepdie. ako ti. u ktorych je fyzickd aktivita redukovana na minimum. IsteZe je
mozné mat vyhrady vodi spdsobu a rozsahu telesného zatazenia — kde hra rozhodujicu
tlohu faktor individuality kazdého jedinca, moznoe maf vyhrady aj voéi systému teles-
ného zataZenia — tu treba prihliadnut v prvom rade na vek, pritomnost inych ochoreni
a $taddium pritomného kardiovaskulirneho ochorenia. V neposlednom rade aj stav
psychosocidlnej homeostizy mnohokrat moduluje vztah k telesnému zataZeniu a jeho
formam.

Dlhotrvajica fyzicks aktivita sa svojim vplyvom na organizmus prejavuje v ovplyv-
neni metabolizmu — sii priace, potvrdzujdce redukciu agresivoych lipoproteinov (low
density lipoproteins) a s touto redukeiou prebiehajici proces zvy$ovania hladin pro-
tektivnych lipoproteinov (high density lipoproteins) — pachopitelne, zdkladnym krité-
riom je stupen tetesného zatazenia. Rozhodujice podfa Schettlera sd viak dva fakto-
ry:

l. telesné zataZenia evantudlne tréning musia zadat uz v skorom veku,
2. telesné zafaZenia eventudlne tréning musia byt, pokiaf moZno, konitantné.

St zndme efekty telesného zafaZenia priamo na krvny obeh, predovietkym nekoro-
narnu cirkuliciu a srdcovy sval. Jedne z predchddzajicich sympoézii pojednavalo
o tomto Komplexe otdzok a vysledky mnohych Stidii slazia v siéasnosti na zavedenie
raciondinych rehabilitaénych programov pacientov s infarktom myokardu, vyuzivajic
prive cfckty telesného zatazenia na krvny obeh a jeho jednotlivé komponenty — z4-
kladn¢ pravidlo hovori. ze v pricbehu programu telesného tréningu musime zataZit a2
3/6 muskulatiry a srdcovd frekvencia musi v pricbehu tohto programu opakovane
dosiahnut submaximalne hodnoty s prihliadnutim na vek a pohlavie.

Urtitém problémom v aplikdcii telesnych cvifeni ako prototypu telesného zafazenia
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u pacientoy s ischemickou chorobou srdea je ich predpisovanie. Systém telesnych cvi-
¢eni okrem ergometrického zataZenia nemozno presne dézoval. Pritom viak by bolo
iicelné, keby sme mali k dispozicii urcity systém, ktory kvantifikuje telesné zatazenie
v rcedukadnych programoch, kde telesné cvicenia predstavuju G¢inny terapeuticky
princip. Zatial takymto prototypom telesného zafazenia, spliajiiceho kvantitativny
uspekt. je bicyklovd alebo behadiovd ergometria — systém dézovaného zataZenia,
dobre realizovateIného. s dobrou moZnostou sledovania uréitych paramctrov charak-
terizujicich kardiovaskuldrne funkecie. Tento systém telesného zatazenia prijali mnohé
pracoviskd a vypracovali dlhodobé programy. v ktorych ergometrické zafaZenie pred-
stavuje ich ndpli. Nic vidy je viak tento systém zataZepia vhodny pre rehabilitaéné
programy siéasnej kardioldgie. Vytvira uréity sterotyp charakterizovany jednotvir-
nostou a predstavujiici pre pacienta zaradeného do také¢ho programu v mnohych pri-
padoch iba povinnost absolvovat isté telesné zafaZenie uréeného rozsahu, ktoré moZno
kvantifikovaf s prihliadnutim na poZiadavky reprezentované danym funkénym stavom
kardiovaskuldrneho systému, koronarnymi rezervami a cielom zvysit funkni vykon-
nost srdcovocievneho systému.

Snahou rehabilitaénych programov predovictkym z dihodobého aspektu je vypraco-
vaf a realizovat taky program telesného zataZenia, ktory bude sdm nielen motivovat
pacienta k jeho realizovaniu, ale bude pre kazdého pacienta predstavovat predoviet-
kym pozitivny element s naslednym odrazom na emotivno-psychologickt sféru pacien-
ta, teda taky program, ktorym mdzeme ovplyvnit niclen fyziologické funkcie kardio-
vaskuldrneho systému s cielom obnovenia homeostdzy tychto fyziologickych funkeii,
ale ktorym ovplyviinjeme aj oblast — dnes by sme povedali psychosocidlnych funkeii -
s cielom Gpravy eventudlne narudenej homeostazy tychto funkeii. Namahové testy
v prvych diioch po infarkte myokardu maji mali vipovedni hodnotu z hladiska aktu-
dlncho posidenia poskodenych kardiovaskuldrnych funkcii, ale maja velkd cenu pri-
ve pre svoj motivaény cfekt s dopadom predovietkym na terén psychosocidinych
funkcii - je pochopitelné, ¢ vysledné posiidenie tychto testov mdée prispiet k stano-
veniu urcitej progndzy chorého.

Telesné cvienia, tak ako sa realizujd v nicktorych programoch roznych zahranié-
nych a nadich pracovisk, vychadzaju z tychto predpokladov. Délezitym faktorom viak
ostiva skuto&nost ich kvantifikovania, ich dézovania s prihliadnutim na potrebu do-
siahnutia uréitych fyziologickych efektov v oblasti narufenych fyziologickych funkeii.
Uréitym kritériom je reakcia krvného obehu na dané zafaZenie, napriklad sledovanim
pulzovej frekvencie, krvného tlaku a stanovenim dvojitého produktu. Tieto viznamné
parametre, ktoré v koreldcii s ergometrickym zafa?enim (teda presne dozovatelnym
zafazenim) poskytuju dolezité idaje pouzitelné niclen na aktuilne posudenie kardio-
vaskuldrnej funkcie za podmienok telesného zataZenia, ale aj na progndzu daldieho
vyvoja pritomného ochorenia, napriklad korondrneho obehu, v koreldcii s progra-
mom telesného zataZenia ddvaji informécie viac-menej oricntaéné, dovolujuce iba
klinické postuidenie daného stavu. Ide totiZ o zisadni otdzku - a tdto ma veobecnej3i
v¥znam: kazdy pacient & jedince ohrozeny kardiovaskuldrnym ochorenim inym spdso-
bom metodicky rovnaké cvitenia absorbuje a individualne spracovava. Logickou kon-
zekvenciou potom je difercncovani odpoved jednotlivich funkénych systémov na taky
typ zataZenia.

V ostatnych rokoch sa obirne diskutuje o otdzkach kondicie chorych s kardiovasku-
larnym achorenim, o moZnosti zvy$enia tejto kondicic a moznosti hodnotenia zéiskanej
alebo ziskavanej kondicie. Peterson zaviedol v roku 1983 takzvany kondiény index -
ide o reciprofni hodnotu srdcovej prace pre dané telesné zataZenie.

Telesné zataZenie sa vyjadruje vo wattoch charakterizujicich kvantitativne predpi-
sané hodnoty pre ergometriu, srdcovd praca je vyjadrend hodnotou dvojitého produk-
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EXTERNAL WORK
CARDIAC WORK

CONDITIONING INDEX =

(Peterson 1983)

(Cardiac work — Double product
External work — Ergometer load})

tu pri danom telesnom zatazeni. Dvojity produkt uréitym spésobom charakterizuje
potrebu kyslika pre srdecovy sval pri zatazeni a dokumentuje tak funkénti vykonnost
lavej srdecovej komory. Kondiény index teda reprezentuje srdeovid pracu pacienta
a potrcbu kyslika pre myokard s prihliadnutim na dand hladinu telesného zataZenia,
pripadne cvicenia.

Telesné cvidenia ako prototyp jednoduchého spdsobu telesného zataZenia — pri kar-
diovaskularnych ochoreniach ide vidy o aplikdciu vytrvalostného typu zataZenia s vy-
fagenim silovyeh cviéeni a rychlosti - predstavuje dnes prostriedok modernej rehabili-
ta¢nej preventivnej starostlivosti u pacientov s ischemickou chorobou srdca a u tych,
ktori s tymte ochorenim ohrozeni.

V modelovych tidiach, v laboratéridch sme ziskali dostatok idajov pri $tidiu vply-
vu dozovateného telesného zatazenia, napriklad za poufitia bicyklovej ergometrie,
alebo treadmilu na rézne funkeic kardiovaskularneho systému. Tieto tidaje niglen cha-
rakterizujl aktudlny stav interakcic zatazenia a jednotlivych funkénych parametrov
s naslednou vipovednou hodnotou doleziton pre evaludciu stavu Kardiovaskuldarncho
systému s prihliadnutim na jeho chorobné postihnutie, jeho vykonnost, jeho koronar-
ne rezervy. ale aj $irku prognostickych moZnosti, ktoré v konednom hodnotent, za urdi-
tych okolnosti, dominuji a uréuji dalsi pricbeh zivota chorého pacienta quoad vitam
i guoad mortem,

Poutzitic a aplikdcic telesnych cvideni v dlhodobych rehabilitalnych programoch
u chorych s ischemickou chorobou srdca predstavuja sice vyznamny komponent, ktory
climinuje rizikovy faktor telesnej inaktivity, ale pri ktorom nemozno precizne deter-
minovaf predovietkym kvantitativne hladiskd — hfadisko dozovania telesnych cviceni
a s tym sivisiace otdzky presnej preskripcie tejto formy telesného zataZenia a hladiska
reakcic funkénych kardiovaskuldrnych systémov na toto zafaZenic, ktoré za danych
okolnosti s prihliadnutim na metodickil $truktiru programu moze byt iba orientaénd,
klinicky hodnotiteIné s pozitivnym efcktom, ale aj s uréitou rezervou moZnosti opti-
malncho efektu,

Ako vidief. kardinatnym problémom aplika¢nych foriem fyzickcj aktivity pomocou
telesnych cvifeni ostiva otizka dézovania a dézovatelnosti. Doricenic tychto problé-
mov je tlohou dalsich rokov.
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byl ptediozeno na JIP. 297 do domdciho osetfovani nebo nemocnice v misté bydlisté,
119 z osobnich divodi. 56 z disciplindrnich ddvedid nebho bez souhlasu a 28 pacienti
nihle zemielo,

Ve druhém obdobi byly v§znamné v pohybovém programu tyto zmény: 1. procentni
podil nczafazen¥ch pacientl do pohybového programu se snizit 0 58 % a 2. 0 123 %
s¢ zvysil u pacientd. ktefi prerusili pravidelné eviceni v pohybovém programu.

Nezménil se vyznamné: 1. pocet a struktura téch, ktefi pro komplikace ukonéili 13-
zensky pobyt dfive. nez bylo planovine. 2. poéet zavaznych komplikaci pii télesném
cviéeni a 3. pocet ndhlych dmrti.

Umrtnost byla nizéi nez jsme ptedpokladali (2). stejné jako podet reinfarktl a za-
vaznych komplikaci pti télesném cvideni. Na 17.5 tisic zdtéZovich testd sc jednou vy-
skytla komerovi fibriluce, dspéiné zrusend vybojem z defibrildtoru a na pfiblizné 130
tisie chodeckyeh tréninkil jcdnou dodlo k plicnimu edému. ktery se nepodafilo 1ééebné
ovlivnit,

Sc zvysujicim se poctem zafazenyeh do pohybového programu znaéné vzrostl podet
téch, ktefi piestali cvicit. Vysvétleni, Ze vice pacientu bylo zufuzeno ptisnéjiim vibé-
rem, vEtsi zkudenosti lazenskyeh I¢kafd. odporuje skuteénost. fe pracovni kapacita
nemocnych se vyznamné nezménila. Piisn¢jsi posuzovini absence pti eviceni, ztrdta
motivace k pohybové 1é¢he, diferencidlné diagnostické obtiZe péi posuzovini, zejména
kardidlnich potizi funkéniho charakteru asi napomohly zvétdit tuto skupinu nemoc-
nych. Zajimavé je. ze vétdina z nczafazenych. i téch co pferudili cviceni, se podle kli-
nického hodnoceni na konci ldzeiského pobytu zlepsila. Bude zapotfebi znovu pro-
vEéfit metodiku testu i pohybového programu a hledat metody, které by zvydovaly
motivadci pacientd i déinnost programu.

Pre tento déel doporudujeme:

1. zlepdovat vybér nemoenych na ldzenskou rehabilitaci a nedoporucovat ty, ktet ma-
ji velmi §patnou toleranci télesné namahy a ncgativni postoj k dodrZovdni nutnych
sckunddrné preventivnich opatieni.

2. po operaci nebo infarktu pfifimat do ldzni diive ne2 dosud,

3. zpiesnovat a urychlovat diferencidlni diagnostiku,

4. zvySovat vichovné pusobeni a

5. umoznit pobyt v 1aznich i manzelskym partnerim s uspotddidnim zdravoiné vychov-
n¢ho programu. ktery by mohl prispét k dedriovini potfebného rezimu nemocny-
mi. a to jak v laznich, tak i doma.
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CAN ECG AND 2D-ECHO SCORE PREDICT FUNCTIONAL CA-
PACITY EARLY AFTER ACUTE MYOCARDIAL INFARCTION?

R. BIGI. C. CORRADETTI. G. OCCHI. N. PARTESANA
Introduction

QRS scoring system proposed by Wagner and coworkers (8) is reported to be cffec-
tively correlated to the infarct size and ventricular function (7} after acute myocardial
infarction (AMI). Also the asynergy scorc evaluation by means of 2D-echocardiogra-
phy (1) can provide very useful information about ventricular function impairment (3,
6. 8} und related prognostic implications {2, 4. 5). However. only few data have been
reported about the ability of both QRS and asynergy score in predicting functional
capacity after AMI.

The aim of our study was to investigate the potential role of these noninvasive and
loweost parameters in the functional evaluation of M1 patients. particularly in view of
the related prognostic and rehabilitative implication.

Patients and Methods

One hundred and three consccutive patients (95 males and 8 females). mean age
54,4-SD 8.8 underwent maximal symptom limited bicycle exercise siress test (EST) 4
to 6 weeks afier a first episode of AMI. The diagnosis was made by means of conventio-
nal clinical. biochemical and ECG criteria. EST was performed after an effective phar-
macological wash-out. On the basis of ECG criteria patients were allocated to two
diffcrent groups:

1. group A: 48 paticnts with anterior AMI,
2. group B: 35 patients with inferior AML

ORS scores were derived according to Wagner (8), whilst 2D-echo asynergy score
was assessed independently by two different cardiologists using the analysis criteria of
parictal motion proposed by Edwards et al. (1) with the apex considered as a single
scgment. Ejection fraction was measured by gated radionuclide left ventriculography.
Lincar regression analysis with Pearsons correlation coefficient was used to assess the
degree of correlation between the examined parameters. The analysis of variance was
cmployed to assess the significance of difference between scores when appropriate.

Results

Correlation coefficients between QRS and asynergy scoere and, respectively, total
work (TW), maximal working capacity (MWC) and ejection fraction (EF) are shown
in Table 1.

Neither QRS nor asynergy score is predictive of exercise tolerance after AMI, cven
though a QRS score < 5 and an asynergy score < 6 are constantly able to predict

Table 1. Pearson’s correlation coefficients betwecn examined

variables
TW MWC EF
QRS score .18 .20 .52
Asynergy score .19 .19 0.57

9]



a TW > 2900 kpm. Nevertheless. both scores show a good correlation with EF. Parti-
cularly score > 5 can discriminate EF > 40 %. On the other hand. EF correlates poor-
ly too with TW ({r = 0,17) or MWC (r = 0.20).

Either QRS or asynergy score failed to predict an ischemic respense 1o exercise. but
a statistically significant difference (p < 0.01) was found between scores of patients
with upwards ST displacement and without 5T displacement.

Finally. we analysed the relation of QRS and asynergic score 1o the reasons for termi-
nation of EST. Paticnts with ¢arly fatiguc or with a clear hyposystolic response to exer-
cise had higher scores than those in target heart rates. or those who stopped their test
for ..natural” ¢nd points.

Ba, witky @7 diseb zcamerh

yl
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THR : Target heart rate (n = 17) EFat : Early fatigue (n = 8)

ME  : Muscular exhaustion (n = 15} HypR : Hypasystolic Response (n = 3)

fat  : Fatigue (n = 26) HVA : Hyp. ventricular arthythmia (n = 7)
CP  : Chestpain(n = 3) ST  : ECG ischemic response (n = 24
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Discussion

Our results suggest that QRS and asynergy score cannot represent an alternative to
EST for the assessment of functional capacity after AMI. even though they correlate
well with rest EF obtained by radionuclide angiography. Such limitation is possible
due to the role of peripherad and metabolic response to the exercise that is not taken
into account by these parameters. Nevertheless they can be of use in a L firse pass™ screc-
ning for identification of the functionally less compromised patients. Previous works
(7} show & higher correlation of QRS score with exercise tolerance than found in our
data. Such results can be explained by the selection of patients, the employed protocol
of EST. the clapsed time since AMI and the physical conditioning of subjects.

The good correlation existing between QRS and asynergic score and left ventricular
function is also demonstrated by the relation to the reasons for termination of EST.
that shows a significantly higher score in patients who stopped the test due to clinical
or instrumental signs of left ventriculat dysfunction.

Finally our data failed to confirm the finding of higher QRS score in patients with.
compared with those without exercise 8T changes as reported by others.
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EFFECTS OF EARLY POSTHOSPITAL REHABILITATION IN
PATIENTS AFTER ACUTE MYOCARDIAL INFARCTION

M. DELJANIN-ILIC. S. ILIC

Physical training is an effective therapy for certain patients with coronary artery
discasc. and exercise training is widely used in the rehabilitation of patients after
myacardial infarction. The rehabilitation process should begin as soon as possible after
the cardiovascular event. Hospital rchabilitation should be followed by early post-ho-
spital rehabilitation programs commencing as soon as possible following discharge
trom hospital {1). _ )

In selected myocardial infarction patients physical training results in an increase of
exercise tolerance. maximal rate of oxvgen uptake and doubie product (2. 3. 4).

The aim of this study was to determine the effects of physical training during ear_]y
posthospital rehabilitation on cardiovascular parameters in patients after myocardial
infarction,
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Methods

In a group of 59 patients recovering from myocardial infarction and without ische-
mic response on the exercise cleetrocardiogram, physical training was prescribed for
the period of one month. Systolic time intervals were measured by simultaneous electro-
cardiographic. phonocardiographic and carotid arterial pulse tracing recorded at
100 mm/sec. The preejection period (PEP) and left ventricular ejection time {LVET)
were corrected for heart rate using linear regression equation® and were expressed as
their respective indices. The ratio of PEP/LVET was calculated using the uncorrected
values for PEP and LVET.

In alt patients physical training on the bicycle ergometer was applied every day,
besides general cardiological care, for the period of one month. After that submaximal
or symptom limited cxercise test and systolic time intervals were performed in the
same manner as before the training.

Results
After one month of physical training working capacity increased significantly (from

76,3 £ 21,9 to 97.0 + 254 W p< 0,001}, Fig. 1. Duration of exercise testing was
significantly prolonged (from 13,9 £ 4310 17.8 * 4.9 min; p < 0,001).

W Hin.
120 =7 R
- P/0,001 m P/0,001
100 - £0s 20 L0
80 16 -
60 12 -
40 4 -
8
_ ® T
20 5 .
-4 befors after - before after
L 1 - i t

Fig. 1. Physical working capucity { A) and duration of exercise testing (B) before and after physi-
cal training in patients after myocardial infarction

Double preduct (heart rate x systolic blood pressure /100) determined on the same
level of exercise test was significantly lower (p < 0,001) than before training, but
double product determined in peak exercise testing rose significantly after physical
training {from 213.3 + 52,4 t0 232.9 + 33.9; p < 0.05) (Fig. 2).

Index PEP dropped significantly during the training period (from 1449 + 149 to
139.3 £ 15.2; p < 0,05). Index LVET did not show any significant changes after trai-
ning (408,4 £ 16.3 versus 410.3 + 15.2) and the ratio PEP/LVET decreased signifi-
cantly after physical training (from (1,398 = (L.058 to 00.376 + 0.06; p < (1L.05) (Fig. 3).
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Fig. 2. Double product at peak exercise testing before und after physical
training in paticnts after myocardial infarction
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Fig. 3. IPEP and PEP/LVET before and after physical truining in paticnts after myocardial infar-
ction .

The changes of the same cardiovascular purameters during physical training in the
group of 21 paticnis after myocardial infarction but with ischemic response on the
exercise clectrocardiogram were smallar than in the group without ischemic response.
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Discussion

Physical training in paticnis aftcr myocardial infarction cffects the increase of physi-

cal working capacity and the duration of excrcise testing and maximal rate of oxygen
uptake (6. 7}.
Current data suggest that peripheral mechanism is primarily responsible for the im-
proved function; it is related to improved oxygen extraction by the trained skeletal
muscles coupled with increased vagal tone. deercased catecholamine release and a
number of other factors. Double product may decrease as well as other determinants
of myocardial oxygen demands for the same level of work as compared before trai-
ning.

In our group of myocardial infarction patients both cxercise tolerance and double
product on peak exercise test increased significantly.

Systolic time intervals (IPEP and ratio PEP/LVET) were significantly better after
physical training.

Conclusion

In myocardial infarction patients physical training results in an increasc of physical
capacity and duration of cxercisc testing.

Double product in pcak exercise test after physical training increased significantly.

The index of precjection period decreused significantly. the index of left ventricular
¢jection time did not show any significant changes, and ratio PEP/LVET decrcased
significantly after physical training in paticnts with myocardial infarction.
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ASSESSMENT OF A PHYSICAL TRAINING PROGRAM IN
PATIENTS WITH MYOCARDIAL INFARCTION IN A TROPICAL
COUNTRY

E. RIVAS ESTANY, C. SIN CHESA, O. PONCE DE LEON,
F. GUTIERREZ. A. HERNANDEZ CANERO

Principles of physical training derived from normal individuals have been successful-
ly applied in selected groups of myocardial infarction patients (MI), who react to
physical exertion with a normal cardiocirculatory response (1).

There is evidence that regular physical training increases cardiovascular function
and may result in a reduced myocardial oxygen requirement for the same amount of
physical work (1, 2) in both ,normal* and MI patients. Also improvement of ,quality of
life* in these paticnts is well documented. the reduction of mortality and morbidity
still needs statistical confirmation.

Many articles have appeared in literature (3) during the last years recommending
guidelines for prescription of aerobic activities in cither healthy or cardiac subjects.
Several factors must be considered for the improvement of cardiovascular fitness. The-
se include the frequency, duration, intensity and type of exercise. The most difficult
factor to prescribe and to detemine is the intensity of exercise. Heart rate (HR) is
often used as an index of exercise intensity.

The aim of this study was to assess the cardiovascular cffects of a physical training
program, where running was the main endurance exercisc in a selected group of M1
patients, taking in account our country's tropical climate.

Material and Methods

Twenty five paticnts with acute transmural MI according to WHO criteria (4). with-
out complications, as ¢.g., severe angina pectoris, malignant ventricular arrhytmias
or cardiac failure, were included in the study; only one was female.

Their age and time of recovery after MI were (mean + SD) 48.3 £ 7.4 years and
34.6 + 23.6 months respectively.

Myocardial infarction was inferior in 14 cases (56 %) and anterior in 11 (44 %).
Seven patients were receiving propranolol {60 — 160 mg/day), 8 were receiving dipyri-
damol, 4 were on oral diuretics, one was receiving nifedipine and 8 were not under
drug treatment.

All subjects gave informed consent, Patients were included in a comprehensive car-
diac rehabilitation program with physical training; it was based on supervised exercise
sessions three times weekly. Sessions consisted of warming up calisthenics, followed
by 10 min pedalling on a Monark veloergometer without or with slight brake together
with running sessions of 30 min at 120 m/min mean speed. During running we tried to
control the patients' pace, so their HR ranged between 70 — 85 % of the age predicted
maximal HR. The exercise was performed under singie-channel telemetry control
(CM5 - lead).

All supervised sessions included the attendance of a cardiologist and a trained physi-
cal educator and the immediate availability of cardiopulmonary resuscitation equip-
ment.

Before starting the training program the patients went through an upright position
exercise testing on a electrically braked veloergometer (Elema Schénander 130) in
order to determine their physical working capacity (PWC). At the end of three months
training period a new ¢xercise test was carried out.

Myocardial cfficiency index was calculated according to the Aptecar formula (5).
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After six weeks of uninterrupted training. capiilary blood samples were taken before
and immediately after exercise to determine lactic acid concentration. It was determi-
ned by Gutmann and Wahlefeld (6} method (normat value 0.5 - 2.4 mmol/1}. Ambient
temperature during the period of study was 25 4 + 9°C with 79 % mean relative humi-
dity. Cuba has a rainy tropical climate with dry and mild winter; such a climate can be
considered humid and moderately hot.

Results

Fig. 1: Twenty one patients showed an increase in exercise tolerance in graded ergo-
metry, with a mean duration of 14,3 = 3.7 min, while it was 11.6 * 4,4 in the first test.
Pedailing time decreased by 1, 3 and 7 min in three patients. in another it did not vary.

Mean HR in submaximal load was 143 + 15,6 beats/min in the first exercise test and
decreased to 124 £ 18,5 beats/min in the second. Three patients had higher HR in sub-
maximal load in the evolution test.

There was no significant difference between the mean resting HR before and after
training.

ER before trainning
[ after trainning

p < 0,02 p< 0,001 p<01
wl %3 } 66 F
DURATION (min) HEART RATE RESTING HEART
SUBMAXIMAL RATE
LOAD

Fig. 1. - Comparison of the exercise duration and submaximal heart rate during
the ergometric test, also the resting heart rate, before and after a three-month
period of physical training.

Fig. 2. The mean pressure rate product in submaximal load showed a significant
decrease in the succeeding ergometries, The only increase was recorded in the same
before mentioned 3 patients.

The mean myocardial efficiency index increased from 1,26 * 0,23 to 1,69 * (.49,
showing less indirect myocardial oxygen consumption for the same amount of work.
Index decreased in 4 patients and remained unchanged in one.

The mean PWC attained by the group of patients in the initial exercise stress test
was 95,6 = 21 W and showed a significant increase to 126 & 24 W in the second test.
PWC increased in 22 patients, remained unchanged in 2 and decreased by 20 % in one
patient,

The mean resting lactic acid concentration was 1,3 + 0.4 mmol/l increasing to 2 +
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p <001 p <0001 p < 0,001
252 + 17+ 7 b
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Fig. 2. — Ergometric parameters behaviour in myocardial infarction patients af-
ter the physical training program.

0.6 mmol/1 when determined after running. Three patients showed slightly higher lac-
tate values than 3 mmol/l in the second analysis. No significant correlation was

found between the mean HR during running and lactic acid concentration in any of the
cases.

Ne of
patients
81

6. 26%
1%

. 16%

0%, ///

Angina ST segment  Ventricular
(p=<0.05} clterations extrasysioles

(MS) {p=<0.05]
a First test
Second test

s appeared at higher load than in first test

Fig. 3. — Occurrence of anginz, ECG ischemic alterations
and arthytmias during exercise tests,
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Fig. 3 Five patients had angina in the first ergometry, all of them in 100 W and none
of these felt angina in the second test.

Three paticnts with exercisc-induced ST segment ischemic alterations in the initia
test were normal in the succeeding one; in four other cases §T alterations appeared in
higher load and (or longer exercisc time. ’

Six patients with ventricular extrasystoles in exercise in the first test had none in the
second test; only two patients had extrasystoles in the early recovery period.

Discussion

Many studies indicate that beneficial physiological adaptation sets in after several
weeks of training in MI patients (7). In our results we observed a decrease of submaxi-
mal HR, systolic blood pressure and pressure-rate product, reflecting a reduction in
myocardial oxygen demand after training.

Furthermore, duration of excrcise testing, PWC and myocardial efficiency index
were increased in the succeeding ergometries. This is the consequence of a better
functional aerobic capacity due to increased arterial oxygen content and improved
oxygen extraction.

Although the resting HR showed ne significant change after training. as usually
observed (8. 9}. physiological response to exercise in our MI patients was characterized
by a lesser increase in HR and pressure-rate product for any level of submaximal work.
These parameters are major determinants of myocardial oxygen consumption. It can
be expected that our trained ischemic patients. with a lesser myocardial oxygen
demand for any submaximal work. will have less or no anginal pain. ST scgment ische-
mic altcrations or ventricular arrhythmias in exercise than before the training. Qur
results confirm it and it can be considered that reduction in demand and better physical
fitness. therefore. represent a secondary benefit of exercise conditioning after training.
Shephard (10) noted that 50 % of angina patients can be improved greatly by a regular
program of endurance exercise.

The mean blood lactic acid concentration after running was normal in the group of
patients. Only 3 of them slightly exceeded 3 mmol/1 of lactate which several investiga-
tors (11 — 13) recommended as an adequate intensity of exercise,

Conclusion

Increasing evidence (14, 15) suggests that high level. long-term training may improve
myocardial function and will do no harm to the patient when a good selection is carried
out, Unfortunately this .vigorous™ training is not feasible for most patients after M1
who are usually reccommended moderate exercise.

Considerable scicatific controversy resulted from a report of Kavanagh and cowar-
kers (L6) in which the participation of MI patieats in the Boston Marasthon (42 km) is
described. The highest temperatures to be endured by these postcoronary patients
were during the Boston event in 1976, when climatic conditions were very unfavora-
ble, although it was reported that this group of patientis showed good tolerance of the
race and an cvident improvement of psychological condition (17).

Although our patients did not participate in a Marathon, they kept runaing for 30
min in & het and humid weather and none of them showed signs of heat stress which is
probably duc to the adaptation of Cuban people to such temperatures.

It has also been reported that although some acute plasmatic ion concentration
changes are present in fong distance runners, these effects are soon adjusted and chro-
nic changes in plasma composition are unlikely (17).

Excreise intensity requires the determination of a target HR which is usually recom-
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mended as 70 — 85 % of the highest HR safely reached in prior exercise testing. We
used the same percentage for the age predicted maximal HR in order to investigate the
recommended intensity when no exercise testing is available.

One of the requirements for the training is that the chosen exercise should be dyna-
mic, involving rhythmic and repetitive movements of the large muscle groups. Run-
ning includes all these characteristics and is suitable for a jarge amount of patients.

The favourable physiologic cffects of exercise may also produce beneficial changes in
important coronary risk factors {18) and improvement in the psychological status {15).
As for the effect of physical training in post MI patients on morbidity and mortality,
it still remains subject to controversies; the aspects of the quality of life should be
emphasized.

It can be concluded that the rcsults and the safety of this physical training program
for carefully supervised patients are encouraging and effective,
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CASNY SUBMAXIMALNI A MAXIMALN{ ZATEZOVY TEST
U NEMOCNYCH S AKUTNIM SRDECNIM INFARKTEM

1. SIMICEK, D. MICHALIK

Zatimco diagnostické cena zdt&ového testu je znama jiz dlouho, prognostika naby-
la vyznamo daleko pozdéji (10). Ucelem Zasného testovini po srde¢nim infarktu je
uréit ohrozenou skupinu nemocnych se $patnou prognézou. kterym by méla byt véno-
véna zvyiena péte. ZkuSenosti z pozdniho testovani ukazaly, Ze $patnou progndzu
maji nemacni s anginou pektoris pi testu, depresemi useku ST, dysrytmiemi a nizkym
pracovaim vykonem pfi testu do subjektivniho maxima (tzv. symptom limited tes-
ting). Piitomnost téchto ukazateli odraZi rezidudlni ischémii, Spatnou funkci leve
komory a dysrytmickou pohotovost (2, 4, 5, 7). U nemocnych, u nichZ nelze provést
zitézovy test, se osvéddil dipyridamolovy test, ktery je s to zachytit nemocné s rezidu-
4Ini ischémii a dysrytmickou pohotovosti (6). U nds se zatim pouZivd pii ¢asném testo-
vani pro bezpe¢nost jen nizké aZ submaximalni zitéze. Takto provedeny test je viak
ochuzen o velmi dilezity ukazatel progndzy, a to pracovni vykon. Dale neni zjiSténa
maximalni dosazitelna srdeéni frekvence. Mohou uniknout nékteti nemocni s rezidu-
dlni ischémii a dysrytmickou pohotovosti. Proto pfesli néktefi zahraniéni autofi na
dasné testovini do maxima (tzv. symptom limited) a povaZuji je za zcela bezpecné
(2. 3. Y). V nadem sdéleni chceme ukdzat na své zkufenosti se submaximainim
a maximdlnim testovanim nemocnych v hospitalizaéni fazi srde¢niho infarktu.

Soubor nemocnych a metody vySetfovani

Zkusenosti se submaximalnim testovanim na nasem oddéleni jiz byly publikoviny
(6}, a proto se o nich zminime jen struéné. Test jsme pferuSovali bud po dosaZeni
125 W, anebo z jinych obecné zndmych dilvodh pierudeni testu (1). Dalsi den byl pro-
veden dipyridamolovy test infiizi 0,75 mg Curantylu/kg hmotnosti po dobu 6 minut.
Pii testovani do maxima jsme poutziii kontinualni zdtéZe s rychlym vzstupem zatéii aZ
do pocitu Ginavy a neschopnosti udrZet tempo otacek nebo stenokardii (8). Test jsme
pterusili z obecné znamych diivodii pferuseni testu (1). L u této skupiny nemocnych byl
proveden dipyridamolovy test a pomoci radionuklidi stanovena cjekeni frakee levé
komory. U souboru nemocnych submaximalné testovanych nebyla vysazena ptedem
medikace, u souboru nemocnych testovanych do maxima byla vysazena betalytika dva
dny piedem.
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Vysledky

Casny submaximdlni test byl proveden u 56 nemocnych ve visku 52,3 = § let. dasny
test do maxima byl proveden u 61 nemocnych, do sestavy jsme zatadili pouze 43 musi,
u nichZ byla provedena i radionuklidova ventrikulografic. Vysledky nékterych ukaza-
telil jsou uvedeny v tabulkédch 1 a 2. Maximdlni pracovni vykon koreluje kladné s veli-
kosti cjekéni frakee, hmotnosti, dosazenou srdeéni frekvenci, negativné s vékem {tab.
3). Ejekéni frakee koreluje zaporné s vékem a dosazenou srdeéni frekvenci., Pozitiv-
nich testii ve smyslu ischémie bylo vice ve skupiné maximdlné testovanych, a to i pfi
dipyridamolovém testu. Béhem testovini do maxima ani nasledujicich 24 hodin neby-
ly zaznamendany #4dné komplikace.

Tabulka 1. Nékteré ukazatele Gasného zitézového testu do maxima 17,8 + 8 dni po ptihodé,

(n = 43)
VEk Hmotnost W W max’k Srdeén{ Drelta BE max
(roky) (kg) ax max’Xg | frekvence max. (mmok/L)
4+l B2+ 11 163+ 38 1,99 + 5.5 158 £+ 33 87+3,1
Tabulka 2. Vysledky Easného testovani u obou soubord nemocenych
Druh Poiet Vysledky Pozitivita
testu testovanych pozitivai negativni obou soubort
n % n % n %
CZTs 56 19 338 7 66,2 11 20
100 %
CDT 56 17 30,3 39 69,7
100 %
CZTm 43 24 56.0 19 44.0 17 40
100 %
¢DT 43 21 49.0 22 51.0
100 %

Vysvétlivky; CZTs - ¢asny zatdZovy test submaximilni
CSTm - Easny zatdzovy test maximalni
CDT -~ tasny dipyridamolovy test

{4

Tabulka 3. Korcluce nékteryeh ukazateli maximalniho
zatézového testu {r)

W max
W max
W max
W max
Vek
Vik

: ejekéni frakce
: hmotnost
tvik

: srdeéni frekvence max
: srdeéni frekvence
: gj. frakce

srd. frekvence : ¢j. frakce

+ 0,49
+ 0,22
- (.58
+0.35
- 0,32
- 026
- 0,27




Diskuse

Pti casném testovini se vhodné dopliuji zatézovy i dipyridamolovy test (6). Spat-
nou progndzu do budoucna maji zcjména nemocni sc Spatnou funkei levé komory,
kterou dobie vyjadiuje nizkd ejekéni frakce urtena radionuklidy a nizky pracovni vy-
kon, dale jsou to nemocni s rezidualni ischémii a vy8ai dysrytmickou pohotovosti (2, 4,
5, 7). Viechny tyto ukazatelc v podstaté lzc ziskat pfi testu do maxima. Maximalni vy-
kon pii testu i maximalni dosaZena srdeéni frekvence jsou ukazatele podstatné pro
posouzeni prognézy. Proto i pfi ¢asném testovani je tendence pfechazet na testovani
do maxima (2, 3, 5, 9). Situace je obdobnad jako kdysi, kdyZ se s testovanim u nds zaci-
nalo. Tzv. bezpeénostni limity srdeéni frekvence a Casté pferusovani testu sniZovaly
skutegné dosaiteiny vikon i srdeéni frekvenci a zkreslovaly tak vysledek vysetfeni.
Zdatnost nemocnych uréend béhem hospitalizace odpovida odhadem spottebé¢ kysliku
27 ml/kg hmotnosti/min. a dosaZend srdeéni frekvence a stupeil metabolické acidézy
dané ukasti anaerobniho metabolismu jsou obdobné hodnotdm, které jsme zjistili i my
pti pozdnim testovani. Ve skupiné testované do maxima je vice pozitivnich testi ve
smyslu ischémie. Je tomu snad tak proto, Ze u této skupiny byla vysazena betalytika,
ktera mohla v piedchozi skupiné u &dsti nemocnych zastiit pozitivitu. Ziskané ukaza-
tele budou s odstupem &asu hodnoceny z hlediska jejich prognostické hodnoty.

Zavéry

56 nemocnych v hospitalizaéni fazi srde¢niho infarktu bylo vySetfeno submaximal-
nim zatéZovym testem a 43 nemocnych bylo vySetfeno testem do subjektivniho maxi-
ma. U obou skupin byl proveden v jiny den dipyridamolovy test a pomoci radionuklidi
byla uréena ejekéni frakce levé komory. Testovini do subjektivniho maxima se ukaza-
1o jako zcela bezpeéné a probéhlo bez komplikaci. Ziskané ukazatele odpovidaji hod-
notam ziskanym pfi pozdnim testovani a budou s odstupem ¢asu hodnoceny z hlediska
prognestického v¥znamu. '

Aurofi dékuji za spoluprici pfi testovani s. Tomeékové a Eralové.
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QUANTITATIVE EVALUATION OF WORKING CAPACITY IN
PATIENTS WITH FRESH MYOCARDIAL INFARCTION IN
CONDITIONS OF POSTHOSPITAL REHABILITATION IN THE
HEALTH RESORT BANKJA

N. IFVANOV, D, DRENSKI. V. POPOV

Physical training is one of the basic methods in early posthospital rehabilitation in
paticnts suffering from myocardial infarction (1, 2, 3). Some authors reported good
results after sanatorium rehabilitation in the later period, six or more months from the
beginning of infarction (4, 5).

The object of this study was to investigate and to present quantitative evaluation of
the increased working capacity in patients with fresh myocardial infarction in the pe-
riod of early post-hospital rchabilitation (1 or 1 1/2 month) after the attack.

Material and Metods

We examined 84 male patients aged 19 to 65 years suffering from myocardial infarc-
tion and admitted for posthospital rehabilitation. The patients were classified accor-
ding to age into two groups. The first group, — up to 50 years of age and the 2nd group
— over 50 years of age. The former group included 43 and the latter 41 patients.

Based on the localization of myocardial infarction the patients were classified as fol-
lows: 32 paticnts with transmural anterior myocardial infarction, 34 with diaphragma-
tic and 18 with non-transmural infarction. The distribution of thus classified patients
into two age groups was: the first age groups included 21 patients with anterior, 14
patients with diaphragmatic and 8 with non-transmural myocardial infarction, or 48,8,
32.5 and 18,7 % respectively.

The second age group included 11 patients with anterior, 20 with diaphragmatic and
10 with non-transmural myocardial infarction (26,8, 48,8 and 24,4 %). Risk factors
were found frequently in both age groups. The most frequent were hypertension and
scvere cmotional stress, When evaluating the results of rehabilitation treatment we
also considered the presence or absence of ischemic cardiomyopathies. According to
the data of the physical status, polygraphic recording, echocardiography. X-ray check
up and impendance cardiography, we accepted the presence of ischemic cardiomyo-
pathy in 3 patients of the 2nd age group (7.3 %).

Rhythm disturbances werc registered in 5 patients of the first age group and in 17
patients of the 2nd group which was 11.6 and 41,5 % respectively. Post-infarction angi-
na pectoris was found in 3 patients of the first group and in 16 patients of the 2nd group
(6.9 and 39 %).
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Standardized bicycle ergometer test was carried out in order to assess the functional
class of patients. Drug therapy was in conformity with the clinical status of patients.
Physical exercise therapy was in accordance with the evaluation of clinical classificati-
on of coronary insufficiency on one hand, and the determination of the functional class
according to Ivanov, on the other. For this purpose bicycle erpometer tests were used
and also tests of physical activity resembling usual conditions of life, e.g. covering a
certain distance on terrain tracks, or climbing stairs for a fixed time. The dosage of dis-
tance on a terrain track was preceded by complex medical gymnastics in conformity
with functional classification of patients according to NYHA. The complex of 0 - a,
0-b.1-a,1-b,2-aand2-b were conform with the ability for physical training
(measured in kgm) of patients classified according to NYHA in I'V, III, I1, I functional
classes and in ITT, II, T functional classes according to Ivanov.

Discussion and Resulis

Sanatorium rehabilitation treatment with medical gymnastics of a duration of about
40 days showed that 11 patients of the first age group and 20 patients of the second age
group remained within 0 - b complex of medical gymnastics; 22 patients of the first age
group and 19 patients of the second age group proceeded to complexes 1 ~aand 1 -b,
and 10 patients of the first group and 2 patients of the second group proceeded to com-
plex2—-aand2-b.

Resulss of exercise therapy on terrain tracks are encouraging (Table 1). The increa-
se of physical excrcise tolerance in patients up to 50 years of age with diaphragmatic
and non-transmural myocardial infarction is 3,5 compared with the initial level.
Patients of the first and second age groups with anterior localization of myocardial
infarction demonstrated a lower increase compared with the other two locations.
Results obtained from activities in usual life conditions were practically the same in
both age groups. Patients of the second age group with anterior myocardial infarction
again demonstrated a lower increase of tolerance. ‘

Table 1

. age of locality of initial final |increase | initial final | increase
patients myocardial distance | distance by work work by

infarction
m m kgm kgm kgm

over 50 .
years anterior 1100 2404} 2,4 139.5 1942 1.4
over 50 . .
years diaphragmatic 1200 2600 2.8 126 8 219.5 1,9
;:g:SSO non-transmural 1000 2200 22 128,5 2224 1.8
up to 50 . -
years anterjor 1100 2900 32 1179 218.1 1.9
up to 50 . . ”
years diaphragmatic 1100 3500 35 126,7 21,1 1.8
up to 50
years non-transmural 1100 310 35 128.2 2133 1.8
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Generally, the obtained results of increased working capacity in patients with fresh
myocardial infarction in conditions of sanatorium rehabilitation in the health resort
Bankja can be considered as good. The patients demonstrated better tolerance to
physical exercisec compared with initial data. Individual dosage of physical exercise
therapy made considerable positive changes in physical abilities of patients.

Conclusion

—

The obtained resuits are similar to those stated by other authors,

2. It is confirmed that physical exercise is advantageous in patients recovering from
myocardial infarction.

3. Individual rchabilitation programme promote tolerance of exercise in patients

suffering from myocardial infarction.
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VALIDITA DIAGNOSTIKY A.-TYPU SPRAVANIA SA AKO
LIMITUJUCI FAKTOR TERAPEUTICKYCH S$STUDII ZAMERA-
NYCH NA KOMPLEXNU PSYCHOSOCIALNU REHABILITACIU
CHORYCH PO PREKONANI INFARKTU MYOKARDU

M. CESNEKOVA, M. SKORODENSKY

Predkladana préca vychddza z najnoviej koncepeie pychosomatickej mediciny se-
demdesiatych rokov, a to z jej hypotézy multifaktorovej etiolégie ochorenia, Zaujima-
ju nds teda vzdjomné vzfahy medzi biologickymi, psychickymi a socidlnymi faktormi,
ktoré sa podielaji na luldskom zdravi, & chorobe. Dynamicky model biopsychosocidl-
nej jednoty (1) predstavuje pre nase uvahy najsirsi vztahovy ramec.

Védiina epidemiologickych $tadii z réznych oblasti sveta dokazuje pomerne tzku
bioftatisticki asocidciu medzi ischemickou chorobou srdca (ICHS) a radom roznych ri-
zikovych faktorov (primérne, sekundarne, tercidlne). To v§ak edte neznamend, ¥c kas-
dy ¢lovek s niektorym z tychto faktorov (alebo ich kombindciou) musi v kratkom case
ochoriet na FCHS. Pluralisticky raz ctioldgie ochorenia pripdsta vznik choroby aj pri

108



nepritomnosti tychto znakov, lebo si pravdepodobne iné dosial nezndme alebo mencj

zname riziké vzniku JCHS.

V predchadzajicich pracach (2. 3) sme overili skutocnost, Ze A-typ ma v nasej
populacii vyrazny vztah k ICHS. Domnievali sme sa, Ze ide o kauzdlny faktor. AZ
Friedmanove prace z rokov 1985 — 1986 dali podnet uvaZovat o novej experimentdine]
§tadii, v ktorej by sme overili alebo vylaéili spravanie sa typu A ako priamcho priin-
ného faktoru klinickej TCHS. Na takyto experiment by bolo treba ndhodne rozdelit
velké mnozstvo 0s0b A-typu do dvoch skupin. V experimentilnej skupine by bolo
vhodné terapeuticky sa pokusif 0 zmenu A-typu spravania sa a neskor skimat, ¢i sa
zmena A-typu sprivania sa d4 asociovat a §tatisticky spojif so signifikantnou rezisten-
ciou na véasny nastup klinickej ICHS.

Tymto spdscbom by sme zistili tri délezité okolnosti:

1. Demonitrovali by sme, Ze spravanie sa A-typu mdZe byt zmenené.

2. Dokézali by sme, Z¢ osoby, ktoré zmenili spdsob spravania sa A-typu st menej vni-
mavé na ICHS,

3. Pravdepodobne najdolczitejéie zistenie by bolo, 2e spravanie sa A-typu nie je iba
asociované s koronarnymi prihodami, ale hra aj v¥znamn dlohu pri ich zapri¢ine-
ni. ¢im by sme dokazali kauzalitu vziahu. Podotykame, #e takyto dokaz by sa mal
urobif pre kaZdy z rizikovych faktorov ICHS. Praktickd realizdcia $tidie by viak
mala nicktoré idskalia:

a) bola by ekonomicky nakladnd,

b) bola by ndroénd na organizdciu zasadani a na priestory.

V poslednom rade by sa vyskytli i prekdzky metodologického charakteru, a to ako
uf zo skisenosti viemc, Zc zatial . zdravi” probandi s jasnc produkovanym $tylom
spravania sa A-typu nic si ochotni podstipif proces jeho zmeny. Nevidia ,.zatial*
dbvod!

Ovela menej ndkladny model predstavuje utvorenie vzorky vyskumu z muZov
a ¥ien, ktori uz prekonali jeden alebo viac infarktov myokardu. S4 niekolkendsobne
nachylnej$i na novi srdcovi prihodu a tak sa mdZe potet probandov v siibore podstatne
znizit, Probandi sd dalej vo va&sine pripadov ochotni podstiipif terapiu na zmenu $tylu
spravania sa A-typu.

Jednym z metodologickych problémov pri zadati takejto Studie je Uprava diagnostic-
kého ndstroja na snimanie §tylu spravania sa A-typu. Doterajdie formy, i uz $tandar-
dizovaného interwiev (SI) alebo Jenkinsovho dotaznika (JAS) nevyhovuji charakteru
§tidie. pretoZe sa z ich vysledkov neda vyjadrit presnd miera zmien $tylu spravania sa
za obdobie terapie.

V spolupréci a so sthlasom dr. Friedmana, ktory upravil pévodny SI na kvantifiko-
vatelni formu tandardizovaného rozhovoru s videozaznamom {VSI) sme v KoSiciach
pripravili slovensku verziu tohto klinického vySetrenia (VCI). VCI je 15 miniit trvajiici
itandardizovany rozhovor na zistenie a kvantitativne vyjadrenie A-typu sprdvania sa.
Terapeut, ktory vedie rozhovor, si zaznamenava obsah odpovedi d¢astnikov na 28 otd-
zok a velmi pozorne sleduje a zaznamendva $pecifické psychosomatické fyziologické
a biografické prejavy, ktoré s typicke pre A-typ spravania sa. Videoziznam md dve
funkcie:

g} overenie, pripadne doplnenie a spresnenie psychomotorickych a fyziologickych od-
povedi,

b) moznosf neskoriicho porovnania s videozdznamami zosnimanymi po 2 3alro-
koch. kde by sa mali prejavif terapcutické fifinky.

Kedze sa povodny SI konitruoval v $estdesiatych rokoch, VSI berie do tivahy cely
rad za dvadsat rokov nahromadenych teoretickych poznatkov ako psychomotorickych
priznakov, ktoré indikuju pocit &asovej ticsne a nezameranej hostility. ¢ize najddolei-
tejdie prejavy A-typu spravania sa.
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Sicasnd torma VCI umoziuje oddeleni detekciu a skalarne vyjadrenie pocitu case-
vej tiesne a nezamerane] hostility. 8§ ohladom na pripadni rozdielnost patogeneticke]
vyznamnosti tychto dvoch ginitelov méZe maé VCI vyznamnii diohu pri zvaZeni doleZi-
tosti tychto dvoch faktorov vzhladom na ICHS. Na zdver: VCI umoZiiuje globalne
skaldrne vyjadrenie intenzity, ¢i uZ A alebo B znakov sprdvania sa.

Po ukonéeni rozhovoru sa pisomné ziznamy porovnavaji s radom 27 ukazovatelov,
ktoré indikuji pritomnost pocitu Casovej tiesne a 12 ukazovatelmi zachytavajicimi
pocit nezameranej hostility. Ukazovatele sd kvantitativne zakotvené, takZe nakoniec
po s¢itani ziskame celkové skore pre §kalu casovej tiesne T, celkové skore pre 3kélu
nezameranej hostility H a globdlne skére, ktoré je siétom ¢iastkovych skore.

Friedman ukdzal zhodu medzi pdvodnym SI a VSI na 83,6 % . Ked sa vyskytli dife-
rencie, VSI ¢astejsie diagnostikoval A-typ a SI B-typ spravania sa. Po zhodnoteni dife-
rencii sa V51 ukdzal ako citlivej$i nastroj diagnostiky. Korelacia medzi VSI a Framin-
ghamskou 8kdlou A-typu bola 0,52 a JAS Skilou A-B 0,31.

Obe koreldcie boli dtatisticky vyznamné (P < 0,007). Test-retest reliabilita VSI po
dvoch mesiacoch dosiahla 0,76. Nase vysledky z overovacich predvyskumov dosahuji
porovnatelné psychometrické hodnoty.

Validita v merani spravania sa A-typu je ddlezitd v kazdej $tudii. Friedmanove ziste-
nia naznacujd, e hibok4 moedifikdcia $tylu spriavania sa A-typu je moina, aviak jeho
kompletnd elimindcia jo¢ nemoZnd. Preto test, ktory dovoluje meraf zmeny intenzity
A-typu sprivania sa je nepostradatelny v kazdej terapeutickej $tudii.

V nasej nasledujiicej prici opiseme metodologicke aspekty merania fyziologickych
rizikovych fgktorov ICHS ako sti¢ast komplexného projektu.

Zaver

Priaca predstavuje teoreticky, metodologicky a metodicky model, ktory ma ciel
v planovane] $tddii overit kauvzalitu A-typu sprdvania sa vo vztahu k infarktu myokar-
du. Si¢asne s overenim hypotézy pri¢innosti vzfahu predpokladdme, Ze sa terapeutic-
ké postupy a redukovanie A-typu sprdvania sa stani sidastou komplexnej rehabilita-
cie chorych po infarkte myokardu.
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