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Echocardiography is an easily accessible method for ev aitalicn of left
ventricular function and has an essential importance in determination of prog-
nosis and behaviour of ischemic heart disease (IHD) patients. It is known that
some IHD patients have normal left ventricular function at rest (3).On the
other hand, echocardiographic examination of patients during physical loading
is practically very difficult (3, 7, 9, 10). That is why it is appropriate to perform
echocardiographic dztermination of the piramezters of left ventricular function
during an atrial pacing test.

The purpose of this study is to asc:rtain how left ventricular contractility
changes during atrial pacing in patients with unstable angina pectoris (UAP).

Material and methods

6 patients (4 males and 2 females) with UAP (crescent angina on the back-
ground of an old stable one) aged between 48 and 66 years (mean age of 58.3
years) were studied. UAP patients were diagnosed after WHO modified criteria
(4). Treatment of patients was carried out by modesrn m:dicines resulting in
overcoming of endangering symptoms in an Intensive Coronary Unit and then
— in complete stabilization of the state in a general cardiological division (5).

An atrial pacing test and a simultaneous recording of M-mode echocardio-
graphy, apexcardiography (ACG), phonocardiography (PCG) and ECG was
performed 3 till 7 days after complete clinical stabilization (on the background
of treatment administered on the corresponding day after examination). Atrial
pacing test was performed with a bipolar electrode introduced in the right at-
rium through the right subclavian or femoral vein (6). Pacing was realized
by means of portable pacemaker of the «<Medtronic» 5375 model. We started
with 10 beats per minute above the patients’ heart rate and then increased to
20 beats of each step (1, 2, 6, 7). Every step was of 2min duration. Electrocard io
gram wasrecorded on 6-channel ECG NEK-4 prior to test at 12 leads and during
the pacing and the restitution period at the end of every minute at 6 precordial
leads (V,.s) with velocity of moving band of 50 mm/sec. Simultaneous echo-
apex-phono:ardiographic recording was carried out at left half-side patient’s
position from a standard parasternal position prior to and after every step of
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pacing. Arterial pressure was m:asured after Korotkov's method prior to, du-
ring pacing at the end of cverv step as well as during the restitutio period at
the end of every minute. Atrial paving test was c¢onsidered positive when is-
chemic ECG-changes apoeared (horizoatal ST-segmznt depression > 0.1 mV
with time duration = 0.08 sec in one or more leals) and/or in case of angina
pectoris attack (6). When ECG-changzs were absent pacing was continued till
the appearance of disorder of atrioventricilar condu:tion and/or till th> appe-
rance of hzart rate of 160 — 170 per minute.

Mean velocity of circumferzntial fiber shorteninz (Vi) and the ratio bet-
ween systolic arterial pressure and telesystolic left ventricular volume index
(sAP — TSLVVI) prior to stimulation, with prethreshold (one step of pacing
prior to the appearance of is:hemic ECG-changes) and threshold (at the step
of pacing when ischemic ECG-changes appearel) heart rate w>re estimated to
evaluate the dyvnamics of myascardial contractility.

Results and discussion

Atrial pacing test is positive in all the patients — 5 patients react with
ST-depression only and one patient with ST-depression combined with angina
pectoris attack.

Parameters characterizing myocardial contractility demonstrate a biph a-
sic dynamics. With increasing heart rate (HR) from 65.8 = 12.8 up to 83.3 =
8.2, V increases by 13.5 per cent (p > 0.10). With further HR increase Vi
begins to decrease exceeding its initial one only by 5.4 per cent at prethresh-
old HR but being below it by 4.5 per cent at threshold HR (table 1). After ini-
tial increase in all the patients V begins to decrease in 3 patients 2 steps prior
to, in 2 ones — one step prior to, and in one patient at threshold HR. V ex

Table 1

Parameters characterizing left ventricular function e
TSLVD TDLVD sAP-TSLVVI ratio
A *+s X=*s X=xs
AY% towards A% towards A% towards
initial rates initial rates initial rates
Initial rates 3.33+0.67 5.01+0.56 1.11=0.17 3.53*+1.72,
Maximal rates 1.2670.10 4.88=+2.54
(+13.5%) (-+38.2%)
Heart rate 83.3+8.2 90.2+20.7 ;
Minimal rates 2.94+0.56
(+11.7%)
Heart rate 93.3+16.3
At prethreshold 3.14+0.53 4.37+0.60 1.17+0.12 3.94+1.60
heart rate (+5.7%) (+5.4%) (+11.6%)
At treshe 3.272:0.51 4.222+0.54 1.06+0.12 3.59:x:1.34

heart rat (-+1.8%) (—4.5%) GH1.7%)
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ceeds initial values in 2 patients at threshold HR but it is below it in 4 ones.

Although of different quantitaive characteris'ique, the dynamics of sAP —

TSLVVI ratio is analogous. With HR increase from 65.8 + 12.8 till 90.2 =
20.7 sAP — TSLVVI ratio increas es by 38.2 per cent (p > 0.10). With further
HR increase sAP — TSLVVI rati' o decreases thus exceeding the initial level
by 11.6 per cent at pre threshold HR but by 1.7 per c2nt at threshold one (table
1). With initial HR increase sAP—TSLVVI ratio incerases in 5 patients but
remains unchanged in one patient. This ratio decreases in one patient 2 steps
pricr to, in 3 patients one step prior to and in two patients at threshold HR
when HR continues to increase. sSAP—TSLVVI ratio is over the initial level
in 3 patients and below it in the rest 3 cnes at threshold HR.

W This dynamics of contractility parameters is realized on the background
of the following changes of left ventricular size. Telediastolic left ventricular
dimension (TDLVD) progressively decreases with increasing HR as its
change between pretoreshold and threshold HR is considerably less than that
tetween the other neighbouring steps (table 1). Telesystolic left ventricular
dimension (TSLVD) decreases by 11.7 per cent (p > 0.10) when HR iacreases
from 65.8 == 12.8 {ill 93.3 == 16.3. With further HR increase TSLVD increases
and at pretreshold HR it is by only 5.7 per cent over the initial values while
at {hreshold HR it by 1.5 per cent below th:m (table 1). TSLVD begins to
increase 2 steps prior to threshold HR in 3 patients, onz step prior to threshold
HR in 2 ones, and at threshold HR in one patient. It exceeds initial values
at treshold HR in 5 patients and lies under them in one patient only.

Atrial pacing test performed synchronously with an echocardiographic
examination enables: first, to follow-up the changes of left ventricular function
after loading, and second, to establish the degree of time correlation between
functional disturbances and ischemic ECG changes.

In concordance with other authors’ data (7) we find out two phases in the
dynamics of TSLVD and V,; as well. Initial TSLVD reduction and V. incre ase,
respectively, can bz explained .by an imporoved myocardial contractility. This
is confirmed by the initial increase of sSAP/TSLVVI ratio as a contractility in-
dex established in our study. This index dep:nds to a smaller extent on the
changes of opposite and preliminary load of the left vertricle as compared with
Vi and TSLVD both.

Supervening TSLVD increase and V., and sAP-TSLVVI ratio decrease,
respectively, reflect myo:ardial contractility diminution as related to beginning
ischemia. Similarly to other authors (1, 2, 8,710, 11), we also establish that in
most patients contractility changes precede ischemic ECG ones. It stresses that
SAP-TSLVVI ratio and V; both remain over initial values til! threshold HR
inclusive, although progressively diminishing, in some of the patients while
they dzcrease down to values below the initial onzs in other patients. With the
latter, it probably refers to certain manifestation of an existing latent contrac-
tility deficiency not detectable duriag patient’s examination at rest. The de-
termination of the significance of thzse two types of dynamics of contractility
parameters for the further state of left ventrizular function and for patients’
prognosis requires additional prospzctive obs:rvations. .

An other fact of interest is that one that «breaking» occurs earlier with
TSLVD and V, than with sAP-TSLVVI ratio. It is probably due to discrete
changes of the arterial pressure (systolic pressure increase by 3 per cent). The
small number of patients under investigatibn, hoewver, does not enable us
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to draw an explicit conclusion about the-additional loading which has induced
ischemia having altered contractilily and passed into is:hemia provoking is-
chemic ECG changes.

We conclude that echocardiographic study of UAP patients- during atrial
pacing test demonstrates a biphasic dynamics of contractility indices. Contra-
ctility suppression pre:edes the anp:arance of ischemic ECG changes. In order
to speifying the place of the m:thod when determining left ventricular function
and prognosis as well as when following-up of the effect of drug or surgical tre-
atm-nt of UAP one requires the investigation of a larger contingent of patients.
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PAHHUH TECT C NPEACEPAHOW CTUMYJISLUEA 1AJS OUEHKH COKPATHMOCTH
MHOKAPJA Y BOJIbHbIX C HECTABUJbHOH CTEHOKAPAUEH

H. [Menxos, B. Cupaxosa, P. [JsemKos

PE3IOME

ITposeacHa ouCHKa H3M!CHH COKPATHMOCTH MHOKAP1d ¥ WeCTH GoJbHEX C HCCTaOHIbLIIOI
CTeHOKAPAHCH MoCJe HX KJIHHHYCCKOTO c1abuiin3dporalud. [loCPencTBoM 3IX0KAPHOrpapuu
M-tuma 6b1 VCTaHORJEH TeJeCHCTOMNUYCCKUTT pacyvep JIEBOTO XKCJAYI0YKA Cepala, CpeAHss CKa-
pocT cokpameHust HHPKyYMbepeHTHh X BosokoH (VE) ¥ oTHOWIEHHE MEXK1Y CHCTOJIHYECKHM apTe-
PHAJIBHLIM JABJCHHCM H TeJCCHCTOJIHUYECKHM 06BEMOM J1eBOTO Xedviouka. [TapaMeTpnr COKpaTH-
MOCTH TOXa3miBaioT BYthasHylo aiHamuky. [loc/e mMepeoHAYa/bIOro MOBBIUICHHST CKOPOCTH CO-
Kpauennsr NHPKYMPEPEHTHH X BOJOKOH H OTHOLIEHHST MEX/QY CHCTOJNHYECKHM apTepHafhHBIM
AABJICHHEM M TEJIECHCTOJHYECKHM O5BEMOM JEBOTO XKCJIYJOYKA, PECMeKTHBHO NMOHHIXKEeHHs TeJe-
CHCTOJIHUECKOTO 00beMa, NpH JafbHeleM VBEJHYEHHH 1aCcTOTHl CTHMYJAUMH VC H OTHOUICHHS
CHCTOJIHMECKOE aPTEPHANbHOC AABJCHHE — TCJACCHCTOMHYECKNT 00BEM JIeBOTO KCJAYNOUKA HAUH-
HAWT YMCHBIIATLCH, @ TEJCCHCTOMMYCCKHIT 00DBEeM JICBOTo KCAY104Ka HAYHHACT YbeJdHYHBATHCH.
Hapyuwenns coxpatuyocTi npeguiecTBYIOT weMiveckue 3KI-usmeneuns (1. H. .moporopad
YacToT4d).
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