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HEART ELECTRICAL AXIS a ANGLE VALUES DISTRIBUTION
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IMPLANTATION
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52 patients (24 male and 28 female) aged 71 + 8 years, underwent permanent pacemaker implantation
were included in the study. Analysis of heart electrical axis (HEA) o angle values distribution was carried out
in three dimensions in patience before and after pacemaker (PM) implantation. The data processed in
Microsoft Excel with calculation of the average and it’s standard deviation. Significance of differences in data
before and after PM implantation was assessed using Friedman ANOVA test and Kendall concordance
coefficient. It was found, that a angle values distribution in patients with implanted PM is transformed from a
unimodal to bimodal on the permanent cardiac pacing background. It’s assumed, that o angle changes
resulting due to right ventricular electrode positioning options during PM implantation. Clarification of the
nature of this change requires a special study.
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PO3IOJIVIEHHS 3HAYEHD KYTA o EJEKTPUYHOI OCI CEPLIS Y TMAIIEHTIB 3
MOCTIMHOIO EJIEKTPOKAPIIOCTUM YJISAIIEIO

Boponenko O. C.’, Bpunza M. C.’, Bonkog /I. €.% Jlonun /. 0.2, Mapmunenko O. B’.,
Honyuancokuii M. 1.1

! XapkiBchkuil HarlioHanpHUH yHiBepcuteT iMeHi B. H. Kapasina, XapkiB, Ykpaina

2 JIY «lucTutyT 3aransHoi Ta HeBinknaanoi Xipyprii HAMH VYkpainu imeni B.T. 3afinesa », Xapkis,
Ykpaina

O6crexxeno 52 mamienta (24 domoika i 28 xiHOK) y Bimi 71 + 8 pokiB, sKi migganucs IMIUIaHTAMii
MOCTIHHOTO eJeKTpoKapAiocTumyIsitopa. [IpoBoauBest aHamiz 3MiH pO3MOJUTY 3HAU€Hb KyTa O €JIeKTPUYHOL
oci cepust (EOC) B TppoX miommHax 10 1 Ha i nocriiinol enexrpokapaiocrumysnii (EKC). Busuanucs
PO3MOJII 3HaYeHb KyTa O B MOy isiiii nauieHTiB go 1 micas iMmutanranii EKC. /lani o6pooinsuiucs B Microsoft
Excel 3 po3paxyHKOM cepeaHBOrO i Or0 CTAaHIAPTHOTO BigXWICHHS. JJOCTOBIpHICTH BIIMIHHOCTEH B NAHUX
no 1 micns immuanrauii EKC ominroBanacs 3 Bukopuctanusm tecty @pinmana ANOVA 1 koediuienra
koHkopaauii Kenpana. BusBsneHo, mo po3noain 3Ha4eHb KyTa o y mamieHTiB 3 iMruiantoBaHumu EKC
TpaHCHOPMYEThCS 3 OAHOMOJANBHOTO B OiMomambHe Ha Tii moctiiHoi EKC. JlomyckaeThes, Mo OTpuMaHi
3MiHM KyTa 0. 0OOyMOBJICHI BapiaHTaMHU MO3WIIOHYBaHHS MPAaBOILTYHOYKOBOI'O €JEKTPOAA NMPH IMIUIaHTAIi]
CJICKTPOKAPIIOCTUMYJISITOpa. Y TOUHEHHS PUPOIH 3MiH BUMArae CleliajJbHOro JOCIiHKEHHS.

KJIIO90BI C/IOBA: nocriiiHa e1eKTpOKapAiOCTUMYIISLIS, SNeKTPUYHA BiCh CepIIs

PACHPEJEJEHUA 3HAUEHUM YT JIA ¢ DJEKTPUYECKON OCH CEPJIIA
Y HAIIMEHTOB, IOABEPI'HINXCA UMIIJIAHTAIIUU ITIOCTOAHHOI'O
SJIEKTPOKAPIUOCTUMYJIATOPA

Boponenxo E. C.%, Bpvinza M. C. ’, Boaxoe /. E.? Jlonun /. A.>, Mapmoinenko A. B,
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O6cnenoBanbl 52 maumenra (24 MyxuuHbl M 28 JKeHIIMH) B Bo3pacte 71+ 8 ier, mouseprumxcs
UMIUIAHTAUN TOCTOSHHOTO 3JEKTPOKapAUOCTUMYIATOpa. [IpoBoauica aHanu3 M3MEHEHUI paclpeleseHus
3HAUYeHUH yria o anekTpuyeckoil ocu cepaua (D0C) B Tpex IUIOCKOCTAX OO M Ha ()OHE IOCTOSHHOM
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anektpokapauoctumymsinuu (OKC). M3ydanucs pacnpeneneHus 3HaU€HUHM yriaa o B MOMYJIALUHN MallUCHTOB
o u nocne umiuantanuu JKC. [lanaeie oOpadateiBamuck B Microsoft Excel ¢ pacuerom cpeanero u ero
CTAaHJAPTHOTO OTKJIOHEHUs. JlOCTOBEPHOCTh pa3aMuuii B JaHHBIX J0 U nocie ummiaa"tamuu OKC
oleHMBaNach ¢ ucnonb3oBanueMm tecra ®Ppunmana ANOVA u kosdduumenta xonkoppaumu Kenpana.

BrisBneno,

4TO pacnupeacjicHue 3HAYCHUI yrjja o Yy IM[DaUCHTOB C€ UMIUIAHTUPOBAHHBIMHA DKC

TpaHcopMHpyeTcsi U3 0THOMOIAIBHOTO 10 B OuMozanbHoe Ha ¢one nocrosiHHOM DKC. Jlomyckaercs, 4To
HOJyYCHHbIE W3MEHEHMsI yryla o OOYCJIOBJICHBI BapHaHTaMH ITO3MLMOHHPOBAHMS IPABOXKEIYA0UYKOBOTO
9NIEKTPOJa IMPHU HUMIDIAHTALMH DJICKTPOKAPIUOCTUMYINIATOPA. YTOYHEHHE MNpPUPOIBI M3MEHEHHH TpelyeT

CIICIUAJIbHOT'O UCCJICAOBaHUsI.

K/TIOYEBBIE C/IOBA: nocTosHHAs! SIEKTPOKAPIUOCTUMYIISIIUS, dJIEKTPUUECKasi OCh cepaLa

INTRODUCTION

The most widely wused and effective
treatment of hemodynamically significant
bradyarrhythmias is permanent cardiac pacing
(CP) [1-3]. It, however, does not solve the
problem  of  associated  cardiovascular
pathologies and requires therapeutic monitoring
[1-2,4].

One of the most important electrophy-
siological parameters of heart condition in a
variety of cardiovascular diseases is a heart
electric axis (HEA) [5]. The most informative
HEA reflection is projection of a angle on the
frontal, sagittal and horizontal dimensions [6].
Unconditional effect on EOS, among other
indicators, provides a permanent pacemaker [7],
but its a little literature on this topic.

OBJECTIVE

Aim of this work is analysis of heart
electrical axis o angle values distribution in
patience, undergoing permanent pacemaker
implantation.

MATERIALS AND METHODS

52 patients aged 71£8 (M = sd) (28 —
female, 24 — male) were examined in the
department of ultrasound and instrumental
diagnostics with miniinvasive interventions of
Gl «Zaycev V. T. Institute of General and
Urgent Surgery of NAMS of Ukrainey». All
patients were underwent permanent pacing
therapy from 2006 to 2015 in modes: DDD (21
patients) and DDDR (15 patients), VVI
(12 patients), VVIR (5 patients).

Patience younger than 40 years, with
concomitant stable angina IV functional class
(FC), chronic heart failure (CHF) IV FC and/or
stage III with right ventricular (RV) pacing
and/or left ventricular (LV) pacing less than
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50% of all rhythm was excluded from
investigation.

Value of o angle in a frontal, sagittal and
horizontal plane projection was evaluated
before pacemaker implantation and in acute
postoperative period (3—5 days).

Electrocardiography registration were carry
out to all patience on a computer ECG
electrocardiograph ~ «Cardiolab +»  (HAI-
Medica). Computer program «Cardiolab Imp»
(HAI-Medica) were used for measuring an
angle values. The a angle value is evaluated by
the median complex for a 5 seconds period
from 12 standard ECG leads.

5 classes of electrical axis position (EAP)
were allocated according to o angle values:
normal — a = 30-70°, horizontal — o = 0-30’,
vertical a=70-90° right deviation
a>120", left deviation — a<0. oangle
distribution values were studied in patients’
population in all three dimensions before and
after pacemaker implantation.

The data were processed after formation the
Microsoft Excel wusing standard statistic
procedure (for parametric data: mean — M,
standard deviation — sd, for nonparametric
ones: absolute (n, number) and relative
(percentage of (p,%). The probability of
differences of a angle values before and after
PM implantation was determined using
Friedman ANOVA test and Kendall
concordance coefficient. The expected result is
determined by level of reliability p < 0.05.

RESULTS AND DISCUSSION

o angle values distribution in a frontal,
sagittal, horizontal dimensions before and after
PM implantation in the general population, in
patients with VVI/VVIR and patients with
DDD/DDDR pacemakers are shown in fig. 1.
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Fig. 1. a angle values distribution in a frontal (I), sagittal (II), horizontal (III) dimensions before and
after PM implantation in the general population (A), in patients with VVI/VVIR (B) and patients with

DDD/DDDR pacemakers (C)

o angle values distribution in all patience in
a frontal dimension was unimodal in class of
horizontal EAP before PM implantation (0 to
30°). o angle values distribution became
bimodal during permanent cardiac pacing, with
peaks in classes of EAP displacement to the left
(0. < 0°) and to the right (a.> 90°).

o angle values distribution in sagittal and
horizontal dimensions were close to bimodal,
both before and after implantation of the
pacemaker with maxima in classes of normal
EAP (30 to 70°) and horizontal EAP (0 to 30°)
positions, before it’s left (a < 0°) and right (a0 >
90°) deviation after PM implantation. Installed
changes in a angle values distribution of EAP
with pacemaker implantation in all three
dimensions were statistically significant at
p <0.05.

EAP is an important diagnostic sign of heart
condition in a variety of cardiovascular
diseases, followed by as a ventricular myo-
cardial hypertrophy, intraventricular conduction
disturbances, focal lesions of the myocardium
[8], as a permanent PM implantation [7], and so
its regular assessment has an important clinical
implications. Our data on o angle values
distribution in frontal, sagittal and horizontal
planes in the studied group of patients before
PM implantation characteristic of patients with
coronary heart disease, hypertension, atrial
fibrillation, congestive heart failure, diabetes,
according to literature data [5, 8].

Referring variants we found of two a angle
deviation, and so on EAP, in patients during
permanent cardiac pacing, left and right,
respectively, it can be noted that such data is
not available in the literature. Most likely, the
received changes of positioning options were
seen due to right ventricular pacing electrode
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position, which, however, requires a special
study [9].

The same patterns of change in o angle
values distribution after PM implantation in all
dimensions and most informative it’s projection
onto the frontal dimension give grounds to limit
the results of this plane for practical purposes.

The fact of the transformation of unimodal o
angle distribution in bimodal with a change in
the maximum from the class of normal EAP
highs in displacement for classes of left and
right EAP deviation in the studied group of
patients sets the task to study it’s possible
values in the changing health status of patients
with implanted PM.

CONCLUSIONS

1. o angle values distribution in patients
with implanted PM transformed from a
unimodal to bimodal on the background of
permanent cardiac pacing.

2. Changing of a angle values distribution
in patients with implanted PM occurs in all

three dimensions, turning out the most
informative in the frontal dimension.
3. Determination of o angle values

distribution changes in patients with implanted
permanent PM may have diagnostic value and
therefore requires dynamic control.

4. It’s a quite limited to control a angle
values changes in the frontal plane in clinical
practice.

PROSPECTS FOR FUTURE STUDIES

It seems appropriate to investigate the links
in the nature of changes of heart's electrical
axis position with the health changes in
patients with implanted permanent pacemaker.
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