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The electrical axis of the heart in patients with atrial fibrillation

before and after radiofrequency ablation
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Aim - to study changes of the electrical axis of the heart in patients with atrial fibrillation before and after radiofrequency ablation
with pulmonary veins isolation.

Materials and methods. Data from the study of heart electrical axis (HEA) position in 40 patients (24 men and 16 women) with
atrial fibrillation before and during acute postoperative period (3—7 days) after performed radiofrequency ablation with pulmonary
vein isolation (RFA PVI) were presented. The values of vector a angle of HEA (aF QRS) and its projections to the frontal (aQRS
max F), the sagittal (/QRS max Si) and the horizontal plane (6dQRS max H) were determined for the averaged complex in 5
seconds. Patients were divided into 3 groups: the group 1 — normal position of HEA a = 30-70 (n = 10), the group 2 — deviations
of HEA to the left a <30 (n = 23) and the group 3 — deviations of HEA to the right — a > 70 (n = 7). The analysis of the changes
reliability after the operation was carried out using the Wilcoxon test.

Results. It has been established that the initially bimodal distribution of resultant vector with maxima in the groups 1 and 2 changed
to a unimodal asymmetric with a maximum value displacement to the group 1region. The changes in aF QRS max projections on a
plane yielded little information. There was a change in the resultant aF QRS in all patients after RFA PVI and in one third (32.5 %)
of the patients normalizing of the HEA position took place, and in 5 % — an increase in aF QRS with the transition to the group 3.

Conclusions. A further study of aF QRS changes, a comparison of aF QRS and the atrial vector are required.

ErekTpuyHa Bicb cepuA B NaLEHTIB i3 ¢pibpuaaLielo nepeacepAb A0 Ta MICAA NepeHeCceHoi
paaiouacToTHoi abaawji

C. B. PubunHcbkui, M. C. BpuH3a, A. €. Boakos, M. |. l6ayuaHCcbkui

MeTa po60oTH — BUBYMTY 3MiHM ENEKTPUYHOT OC CepLisl B NaLieHTiB i3 hibpunsLieto nepeacepab Ao i nicns pagioyactoTHoi abnsuji
3 i30nALi€to NereHeBmX BeH.

Marepianu Ta meToaun. HaBeneHi AaHi BUB4YEHHS 3MiHK MomnoxeHHs enekTpuyHoi oci cepust (EBC) y 40 nauienTis (24 yonosiku Ta 16
XIHOK) 3 hibpunsiLiero nepencepab A0 i B rocTpuii nicnsionepaviiHuin nepiog (3—7 goba) nicns nepeHeceHol pagiodacToTHoi abnsii 3
isonsijieto nereHesux seH (PYA J1B). BetaHoentosanu 3HaueHHs Bektopa kyta a EBC (aF QRS)i iioro npoexuii Ha ppoHTansHy (aQRS
max F), caritaneHy (aQRS max Si) i ropusoHTarnbHy nnotmHi (0QRS max H) 3a ycepeaHeHnm koMnrnekcom 3a 5 cexyHa. MauienTis
noginumv Ha 3 rpynu: rpyna 1 — HopmarieHoro nonoxerHs EBC a=30-70 (n = 10), rpyna 2 - BigxunenHs EBC eniso a < 30 (n=23), rpyna
3 - BigxunenHs EBC Bnpaso — a > 70 (n = 7). AHania BiporiaHOCTi 3MiH nicns onepaLii BUKOHanu 3 BUKOPUCTaHHAM TecTy BinkokcoHa.

Pesynkrari. BctaHoBneHo, Lo cnoyatky GiMoaanbHMi po3nogin pesynsTyi4oro BekTopa 3 Makcumymamu y rpynax 1i 2 ami-
HIOETLCS HA OAHOMOAABHWIA aCUMETPUYHIA 3i 3MILLLEHHSM MaKCUMyMy 3Ha4eHb B obnacTb rpynm 1. 3miHn npoekuii aF QRS max
Ha nnoLumHi 6ynv manoiHcopmatverumu. Micns PYA JIB y Bcix nauieHTiB BinbyBaeTbcst 3aMiHa pesynbtytodoro aF QRS, y Tpetuhm
(32,5 %) navuienTis BinbyBaeTbcs HopManisauis EBC, y 5 % — 36inbwwenHs aF QRS i3 nepexogom y rpyny 3.

BucHoBku. MoTpibHe HacTynHe gocnimkeHHs 3MiHv aF QRS, nopiBHaHHSA 3MiH kyTa aF QRS i nepefcepaHoro BekTopa.

AneKTpUUecKas oCb cepALa Yy NauueHToB ¢ pUbpUAraLMet npeacepanit
AO U NOCAE NepeHeCceHHON paaMo4acToTHOW abraunu

C. B. PbibunHckuit, M. C. Bpbinsa, A. E. Boakos, H. U. A6ayuaHckum

Llenb pa6oTbl — 13y4nTb U3MEHEHWS SNEKTPUYECKON OCW cCepaLa Y NauMeHToB ¢ chnbpunnsaumein npeacepanii 4o v nocne pa-
[AMOYACTOTHOM abnaLum ¢ M3onsaumneit NerovHbIX BeH.

Marepuansi n meTtoabl. NpeacTaBneHbl AaHHble U3yYeHNst N3MEHEHUs NONOXEHNs anekTpudeckoit ocn cepaua (30C) y 40
MaLMEHTOB (24 MyXUuHbI 1 16 XeHLMH) ¢ hrnbpunnsaumren npeacepaui 4O U B OCTPLIA NocneonepaLmoHHbIii nepuog (3—7 cyTku)
nocne nepeHeceHHo pagro4acToTHoON abnaumm ¢ usonsaumeit nerovHbix seH (PHYA J1B). Onpenensinv 3HaueHus BekTopa yrna o
O0C (aF QRS) 1 ero npoekuuii Ha hpoHTanbHyto (AQRS max F), carnttanbHyto (0QRS max Si) 1 ropusoHTanbHyH NockocTu
(aQRS max H) no ycpenHeHHoMy komnnekcy 3a 5 cekyHz,. MNaumnenTsl pasgeneHsl Ha 3 rpynnbl: rpynna 1 — HopMansHOro nonoxe-
Hns A0C a = 30-70 (n = 10), rpynna 2 — otknoHeHus OC Bneso a < 30 (n = 23), rpynna 3 — oTknoHeHuns SOC Bnpaso — a > 70
(n = 7). AHanu3 SOCTOBEPHOCTY U3MEHEHWIA NOCTE OnepaLm i MPOBOAMIM C UCTONb30BaHNEM TecTa BUnKokcoHa.

Pe3ynkratbl. YCTaHOBNEHO, YTO M3HavarnbHo GrMofansHoe pacnpeaenerme pesyrsTpyHoLLEro BEKTOpa C MakcuMymamm B rpynnax 1
11 2 U3MEHSIETCS Ha OBHOMOAATNBHOE aCCMMETPUYHOE CO CMELLIEHEM MaKCMyMa 3Ha4eHuiA B 06nacTb rpynnbl 1. ViameHerns npoekwumit
aF QRS max Ha nnockocTy Bbinu ManonHgopmaTveHbIMK. Mocne PHA JIB y Bcex naLmeHToB NPOVCXORMT M3MEHEHNE pesyrbTypyto-
wero aF QRS, y Tpet (32,5 %) naumexToB nponcxogut Hopmanuaauus J0C, y 5 % — ysennderune aF QRS ¢ nepexogom B rpynny 3.

BriBogpbI. Tpebyetcs aanbHelilee nccnenoBatne uameHeHns ak QRS, cpaeHeHne uameHenuii yrmna aF QRS v npeacepaHoro Bektopa.
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Introduction

Atrial fibrillation (AF)— one of the most common arrhythmias
in clinical practice, it is a significant cause of strokes, heart
failure and cardiovascular death in the world [1-3]. The
leading method of AF treatment in view of conservative
therapy ineffectiveness is radiofrequency catheter ablation
(RFA) with the pulmonary veins isolation (PVI) [2,4].

One of the RFA PVI effects is the change in the heart
electrical axis (HEA), which, however, has been studied
extremely little, mainly relating only atria [5-9].

Aim
To study changes of the electrical axis of the heart in patients

with atrial fibrillation before and after radiofrequency ablation
with pulmonary veins isolation.

Materials and methods

40 patients aged 58.0 + 9.7 years (M + sd) (16 — female,
24 — male) with AF were examined in the Department of
Ultrasound and Instrumental Diagnostics with Miniinvasive
Interventions of Sl “Zaycev V. T. Institute of General and
Urgent Surgery of NAMS of Ukraine”. All patients had been
undergone RFA PVI in period from 2015 to 2017.

The a angle values were measured in projections
to the frontal (aQRS max F), the sagittal (aQRS max
Si) and the horizontal plane (adQRS max H), as well as
the resulting vector of HEA (aF QRS) before and during
the acute postoperative period (3-7 days) after RFAPVI on
the averaged complex for a period of 5 seconds in 12 leads
of the standard ECG, recorded on the computer cardiograph
of HAl Medica “Cardiolab +” (Kharkiv, Ukraine).

According to the HEA position depending on the angle
a value, 3 groups of patients were identified: the group 1 -
normal HEA position a = 30-70 (n = 10), the group 2 — left
HEA deviation a < 30 (n = 23) and the group 3 — deviation
of HEAto the right—a>70 (n =7).

In the generated database in Microsoft Excel, Statistica
10, the obtained data were processed in programs

— Expected normal
2

using standard statistical procedures. Calculations for
nonparametric data: absolute — n (number) and p (%, units).
Parametric data mean (M, units) and standard deviation
(sd, units). The analysis of distribution was performed using
asymmetry, kurtosis and median (y, units). A statistical
significance analysis of the differences in a angle changes
before and after RFAPVIwas performed using the Wilcoxon
test, the significance level was set at P < 0.05.

Results and discussion

The aF QRS angle distribution among all patients was
bimodal with maxima in the groups 1 and 2 before
performing RFA PVI (Fig. 1). After RFA PVI the oF QRS
angle distribution became asymmetric unimodal (asymmetry
y = -0.79, excess y = -0.2) with the displacement of
the values peak to the right, into the region of the group 2
(change of median from 25.5 to 38) (Figure 1). The median
value of aF QRS angle in the groups 1 and 3 was slightly
decreased, but in the group 2 it was significantly reduced.

Distributions of aQRS max angle for the frontal (A),
horizontal (B) and sagittal (C) planes projections are shown
in Fig. 2. In each plane the original form of aQRS max values
distribution was preserved. In the frontal and horizontal
planes there was a decrease in the median value for each
group. In the sagittal plane the order of medians positions
before RFA on the graph was different from the other
planes: the group 3 has a more left-handed position than
the groups 2 and 1, and medians positions changed after
RFAto the ordinary order in the other planes — for the groups
2,1and 3.

In the frontal and horizontal planes the median value for
each group decreased; in the sagittal plane the decrease
occurred in the group 1 and increase —in the groups 2 and 3.

Statistically significant changes in the aF QRS angle
and its projections on planes were revealed in the horizontal
plane in the general group with a change in the mean aF
QRS towards the HEA deviation to the left (from 36.02° to
30.53°) (P <0.05). Similarly, in the horizontal plane a marked
decrease in the mean aF QRS angle value in the group 2
(from 21.21° to 8.78°) was statistically significant (P < 0.05).

— Expected normal
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Fig. 1. aF QRS angles distribution before (on the left) and after (on the right) performing RFA PVI in the groups 1 (b), 2 (a), 3 (c), median values of angles in each group

(1, 2, 3, respectively).
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In the sagittal plane there was an increase in the mean oF
QRS in the general group (from 40.97° to 47.53°) (P < 0.05).
In the other planes no statistically significant changes were
detected.

Data on transitions of patients from one to another
group after RFA PVI are presented in Table. 1.

Original research

Before RFA PVI the group 1 accounted 25.0 %,
the group 2 —57.5 % and the group 3 - 17.5 % of patients.
After RFA PVI in the group 1 was 52.5 %, in the group
2 —35.0 %, in the group 3 — 12.5 % of patients. In 37.5 %
(n = 15) of patients a angle deviation with change of group
after RFA occurred. At the same time, 32.5 % (n = 13) of
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Fig. 2. Distributions of aQRS max angle F (A), aQRS max angle H (B), aQRS max angle Si (C) before (on the left) and after (on the right) RFA PVl in the groups 1 (b), 2 (a), 3 (c),

median values of angles in each group (1, 2, 3, respectively).
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Table 1. Number of patients in groups before and after RFA PVI with display of their
transitions from one to another group

Groups
of patients

Group 2
Group 3

Number

of patients

before
ablation

23

Transition Transition Transition
to the group 1 | to the group 2 | to the group 3

Number
of patients
before
ELENT]
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patients had a change in a angle towards the normalization
of HEA position, they transferred to the group 1 from
the group 2. In 5 % (n = 2) there was a change in aF QRS
angle with transition to the group 3.

Changes of aF QRS angle in patients with AF after
RFA PVI have not been studied previously. Variety of aF
QRS angles, we found in the early postoperative period
with the HEA deviation to the right, can not be explained
from the point of view of existing mechanisms known today,
because it is acute, not long-term [6,10-12]. The possible
cause of its change may be PVI during RFA. The evidence
for this argument is the transitions of patients from one to
another group after RFA, when their maximum number is
concentrated in the group 1 from the group 2.

The obtained data also shows the diagnostic
significance of aF QRS angle against values of its
projections on the planes due to the significant change in
the first relatively non-significant changes of the others after
the RFA PVI in the acute postoperative period.

Conclusions

1. In patients with AF in the acute postoperative period a
significant transformation of aF QRS angle distribution from
bimodal with maxima in the groups 1 and 2 in a single-modal
one occurs with a maximum displacement to the right in
the region of the HEA normal position.

2. For the HEA position in patients with AF after RFA
PVIthe resultant vector aF QRS angle is informative but its
projections on the planes are low informative.

Prospects for further research. It seems advisable
to compare aF QRS angle changes with the atrial vector
changes in patients with AF undergoing RFA PVI.
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