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II. CLINICAL PROBLEMS
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Distinguishing of patients with unstable angina pectoris (UAP) into groups of patients at high
and low risk of myocardial infarction (MI) and with lethal outcome is of importance for approach
differentiation. In this respect, early physical loading test is of proved value [8,13]. However,
physimlcmrdset@dmnnotbe:gmf in some patients [9,11].

o

The aim of this study is to asses rmative value of atrial pacing test and to compare it with
that of dosaged veloergometric physical loading in UAP patients.

MATERIAL AND METHODS

Our trial covered 11 patients (9 nr:les and 2 females) aged between 36 and 66 years with mean
age of 539 years. These were 9 UAP patlcnts. onc patient with neurovegetative dystonia and
sinusoidal bradycardia, and one patient with 1™ stage arterial hypertension and an intermittent
SA-blockade. Diagnosis of UAP was made according to WHO modified criteria [6]. One UAP
patient was a previous MI and 6 patients - an arterial hypertension. UAP patients were treated
according to contemporary concepts [7]. A vclocrg(}alctnc test and an atrial pacing test was
carried out for two consccutive days (between the 3™ and 7** day after clinical stabilization).
Examinations were carried out on the background of thcrapy administered. Onthe corresponding
days of examinations drugs were given (o patients after the performance of the exercise test and
of the atrial pacing test. Veloergometric test initiated by loading of 25 W and this loading increased
step by step after the method recommended by WHO [1]. Atrial pacing test was performed with
a bipolar electrode introduced in the right atrium through the right subclavian or femoral vein.
Pacing was realized by means of portable pacemaker of the "MEDTRONIC" firm, 5375 model.
One started with 10 beats per minute above the patient’s heart rate and then increased to 20 beats
of each step [2,4,9]. Every step was of 2 min duration. Electrocardiogram was recorded on 6-
channel ECC NEK-4 prior to test at 12 leads and during the pacing and restitution period at the
cnd of every minute at 6 precordial leads (V1) with velocity of moving band of 50 mm/sec.
Arierial pressure was measured after Korotkov's method prior 1o, during pacing at the end of
cvery step as well as during the restitution period at the end of every minute. Both veloergometric
and atrial pacing tests were considered positive when ischemic ECG-changes appeared
(horizontal ST-segment depression > 0.1 mV with time duration > 0.08 scc at onc or morc lcads)
and/or in case of angina pectoris attack [8,13]. In case of good tolerance, physical excrcisc was
continucd tll rcpud:ahon (maximal loading) but pacing - till appcarancc of heart ratc of 170-180
per minute and/or of atrioventricular conduction disorder. Both tests were carried out under
conditions of readincss for cardio-pulmonary rcanimation in full capacity. Conscquently, three
UAR paticnis were directly examined,
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RESULTS AND DISCUSSION

Atrial pacing test was performed in all patients. Physical exercise test could not be carried out
in two UAP patients because of their inability to pedal. It was stopped in one patient because a
ventricular bigenemia was provoked.

Both tests are negative in patients without UAP. Tthhave been carried out to the moment of
repudiation due to tiredness and of the appearance of IT™ degree AV-blockade of Wenckebach’s

type.

Physical exercise test is positive in 6 UAP patients. It has been stopped because of ischemic
ECG changes combined with angina pectoris in 3 patients. Loading has been stopped at SOW
without any ischemic ECG-changes and without angina pectoris due to ventricular bigenemia

with the seventh UAP patient.
Atrial pacing test is positive in all 9 UAP
VET r=0,984 patients. It has been stopped because of
p<0001 ischemic ECG-changes which are combined
n=6 with angina pectoris in two of three
220 i aforementioned cases. Double product at
which ischemic ECG-changes appear during
(] veloergometric and atrial pacing tests does
180 | not differ significantly (p > 0.10) (table 1).
There exists an extraordinarily strong
correlation between individual values of
2ol double product from both tests (r= + 0.984;
p < 0.001) (fig.1). One minute after
cessation of physical loading heart rate
¢(f < 0.01), arterial pressure (p > 0.05) and
ouble product (p < 0.01) are higher than

%0 180 220 APT initial values (table 1). One minute after
Double product cessation of atrial pacing mean values of
(fig. 1) these parameters do not differ from the initial

ones (p > 0.10). Therefore, mean values of
heart ratc (p < 0.01), arterial pressure (p > 0.05) and double product (p < 0.01) are higher one
minutc after physical loading than these one minute after atrial stimulation (table 1).

Ischcmic ECG-changes disappear at the average after 2.8 +/- 3.2 min (between 1 and 9 min)
after cessation of atrial pacing and after 5.7 +/- 3.1 min (between 4 and 12 min) after stopped
velocrgometric test. In casce of already normalized ECG double product or oxygen consumption,
respectively, remains significantly higher after veloergometric test (119.9 +/- 24.0) than that after
atrial pacing (87.3 +/- 17.9) (p < 0.01).

Of the three catheterized patients, one has a three-vessel disease (he limites with a double
product of 112 and 114.8), onc has a double-vessel disease (he limites with a double product of
203 and 196) and onc has an onc-vessel diseasc (he limites with a double product 0f 216 and 21 7.

Atrial pacing test and carly veloergometric test both posscess an equal information value about
ischemic heart discase presence and the degree of coronary lesion. Practically, ischemic ECG-
changcs in UAP paticnts arc induced at onc and the same double product value. Similar data arc
reported by other authors, too [2-5,9,10]. There arc investigations demonstrating the greater
in{:;rmaliun valuc and thus the greater diagnostic value of atrial J;acing test as its specificity
overcomes that of physical loading test [2,4]. According to our own data and to these reported by
other investigators |2-4,9}, both atrial pacing and physical loading tests can provide information
about the number of affected coronary vessels, 1oo. According to litcrature data [3-9] and to our
own results, atrial pacing has the advantage that immediately after its cessation oxygen
consumption level (double product) sharply decreases down to the initial one while after physical
loading it decreases slowly and gradually. 1t explains why ischemic ECG-changes persist for a
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longer time after physical loading than these after atrial pacing. That is why atrial pacing test has
an advantage in those UAP patients who are not indicated for dangerous physical loading because
of difficultly controlled clinical symptomatics. Safety of atrial pacing test enables some authors
[10] to perform it even during the acute UAP stage in order to evaluate the severity of coronary
msufficiency.

The possxcgllny to perform the atrial pacing test in patients with insufficient physical training or
with some defect, with very high arterial pressure, ectopic ventricular activity and heart failure
[9,11] presents another essential advantage of this test in comparison with the physical exercise
test. In concordiance with other investigations [2-4,9], our own results show that there is an
insignificant increase of arterial pressure (not in all patients) and this fact is of little significance
for oxygen consumption enhancement when atrial pacing is concerned. Atrial pacing does not
provoke ectopic ventricular activity. On the contrary, physical loading can manifest such an
activity and thus result in its cessation [2,9]. Adrenergic reaction during physical loading can alter
the end part of ventricular complexes and to make their interpretation rather difficult [9]. In other
cases, ECG-recordings are unstable and inappropriate for reading [9]. Electrocardiographic
recordings are of good quality in cases with atnal pacing [2,9]. Angina pectoris is sometimes of
extracardiac nature in physical loading which is not observed in atrial pacing [4,9].

An advantage of the atrial pacing test in our method used is presented.by the fact that this
investigation is an invasive one. It can be overcome by means of esophageal atrial pacing [4,5].

CONCLUSION

Atrial pacing test presents an easily performable method for selective cardiac loading. Its
informative value does not differ from that of the veloergometric test. It can be, therefore,
considered an alternative of the early physical loading test when the latter is contraindicated or
inapplicable in UAP patients.
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PAHHUA BEAO3PITOMETPUYECKWI TECT U TECT C
NPEACEPAON CTUMYAALIUEN Y BOAbHbIX HECTABUAbHOM
AHIMHOW NEKTOPUC

H. NexkoB, P. LiBemkoB, B. CupakoBa
PE3IOME

Buno nposencHo conocrasnenne HAPOPMATHBHOH LEHHOCTH TecTa ¢ (EIMIECKOfi HArpyIKOH HPH DOMOME
BEJIO3PrOMETPa H TECTa /IS YCTAHOBJICHHA HArpy3KH NOCPE/JCTBOM TPaHCBEHO3HOH MpeACEpPHOH CTHMYJIAIUHH.
Hcenenosanne npoBoanioch y 9 601bHLX HeCTaGRILHON aHTHHO#M NEKTOPHC NOC/IE CTORKOrO KIMHHYECKOTO YTy IIICHHA
HX COCTOSHHS H Y [IBYX CEpAeHO 3A0poBLIX JHIL. O6a TecTa y Beex G0/bHRX DOKA3AIM NOJIOKHTEILHREE CTOMMOCTH (ST
- aempecus > 0.1 MV ¢ nTesnbHOCTBIO 80 mMS nocjie TOUKH J), a y 3A0POBRIX JIMIL - TECTH NOKA3aJIH OTPHIATE/IbHHE
croBMOCTH. CTOMMOCTH 1BOHOIO MPOM3BE/ICHHA, NPH KOTOPHX HHAyuMpyercs mmemuaeckue DKI-nimenenns,
DOXA3LIBAIOT HCCKTIOTHTEILHO BHICOKYIO koppessumio (r= + 0.984,p < 0.001).

ABTOpaMH J€/1a€TCH JAKTIO9CHHE, ITO TECT C MPEACEPAHOR CTHMysuMEH y GONbHRX HEMHICCKOH 60e3HbIO
CCPAIA MOXHO HCTIO/1LIOBATH B CJTYHASX, HE NO3BOJIAIOIMX BEJIO3ProMETPHYCCKOM HArPy3KHM.



