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FUNCTIONAL BLOOD CIRCULATION VALUES IN PATIENTS
WITH IMPLANTED PACEMAKERS IN THE FIRST SIX MONTHS
OF PERMANENT PACING IN DIFFERENT STIMULATED QRS
COMPLEX DURATION CLASSES
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In the department of ultrasound, clinical and instrumental diagnosis and minimally invasive technologies
100 patients (46 — women, 54 — men) who underwent permanent pacemaker therapy were examined. The
average age was 69 + 7 years. The indications for pacemaker implantation were: atrio-ventricular block of
varying degrees — 66 people (60 %), sick sinus syndrome — 34 patients (30 %). Patients were divided to three
classes of QRS complex duration in accordance with Haghjoo M. et al.: 1 — under 119 ms (normal), 2 — 120-
149 ms (extended) and more than 150 ms (significantly extended). Permanent pacing with medical support in
the first 6 months results in the elimination bradyarrhythmia rhythm disorders without significant changes of
functional blood circulation values with systolic blood pressure increase only. Standard antihypertensive
therapy consisting of medical support in patients with implanted pacemaker is sufficient to control systolic
blood pressure in patients in classes 1 and 2 and insufficient — in class 3 of QRS complex duration. Patients
with implanted pacemaker in 3 QRS complex duration class require intensification of antihypertensive
therapy.
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OYHKIIOHAJIBHI IOKASHUKH KPOBOOBIT'Y Y TAINIEHTIB 13 IMINTAHTOBAHUMHA
EJEKTPOKAPJIIOCTUMY.JISATOPAMM B IEPIII 6 MICAIIB MOCTIMHOI EKC ¥V PI3BHUX
KJIACAX TPUBAJIOCTI CTUMYJIBOBAHOI'O QRS KOMIIVIEKCY

Hlanina I. B.”, Boakos /. €.% HAonyuancoxuii M. 1.”

'XapkiBchkuii HanionansHuit yHiBepcuter iMeni B. H. Kapasiua, m. Xapkis, Ykpaina

*JTY «IHCTUTYT 3araibHOi Ta HeBiaKIamHoi Xipyprii im. B.T. 3aituea HAMH Vkpainn», m. Xapkis,
VYkpaina

VY BijiJIeHH] YNBTPa3BYKOBOI Ta KIIHIKO-iHCTPYMEHTAJIBHOI JIarHOCTUKU Ta MiHIIHBa3UBHUX BTpYYaHb
Oy obcrexeni 100 namieHTiB (46 — XiHOK, 54 — YOJOBIKIB) 3 IMIJIAHTOBAaHHMH EJIEKTPOKAPAIOCTHMY-
nsropamu (EKC). Cpenuiii Bik craHoBuB 69 +£7 pokiB. Ilokazanusmu mis immnanranii EKC Oynu: atpuo-
BEHTPHKYJISIpHA OJI0Kaaa pi3HUX CTyneHiB — 66 mamienTi ( 60 %), CMHOPOM CabKOCTi CHHYCOBOTO BY3/1a —
34 marrienra (40 %). Iamientun Oynu po3mijieHI Ha TpU KiIacu TpuBanocTi QRS koMIuiekcy BiIIOBIIHO 110
Haghjoo M. Ta in: 1 — no 119 mc (Hopmanbhwmii), 2 — 120-149 mc (nomosxenwuii), 3 — 150 i Oinbire Mc
(3HauHO TOmOBXKEHUH). TIOCTifHA €IEKTPOKApIIOCTUMYIIALIS 3 MEIUKAMCHTO3HOIO ITiATPUMKOIO B IIEpIINi
6 MiCSIIiB PU3BOUTD IO YCYHEHHS OpaziapiTMi4ecKiX MOpYIIEHb PUTMY 1032 iCTOTHUX 3MiH BCTAHOBJICHUX
110 Hei (DyHKITIOHAJTBHUX MTOKa3HUKIB KPOBOOOITY 3 MiIBUIIEHHSM TUTBKH CHCTOJIYHOTO apTepialbHOIO TUCKY.
CraHmapTHa aHTHTINEPTEH3WBHA Tepamis y CKJIaAl MEIUKAaMEHTO3HOI MIATPUMKH TMAI[iEHTIB 3 IMIUIaH-
toBaHMMU EKC BHSIBISETBCS JAOCTAaTHBOIO UIi KOHTPOIIO CHUCTOIIYHOIO apTepiaibHOrO THUCKY Yy TAIliEHTIB
y knacax 11 2 Ta HegoctatHs — B kiaci 3 TpuBanocti QRS komrutekcy. [Mamientn 3 immiantoBannmu EKC
3 kacy 3 tpuBanocti QRS komIiekcy BuMararoth iHTeHcHpikanii apTirinep-TeH3iBHOM Teparii.

K/JTIO4Y0BI C/HIOBA: n1ocriiiHa  €JICKTPOKAPMIOCTUMYJAIS, TpuBamicth QRS  komrmiekcy,
(yHKIIIOHAJIbHI TTOKa3HUKU KPOBOOOITY
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OYHKIINOHAJIBHBIE IIOKA3ATEJ/IM KPOBOOBPAIIEHUSA Y TAIIMEHTOB C
NMIIVTAHTUPOBAHHBIMU 3JIEKTPOKAPIUOCTUMYJIATOPAMMU B ITEPBBIE HIECTD
MECSIIEB IOCTOSHHOM JIEKTPOKAPIUOCTUMYJISLUU B PASHBIX KJIACCAX
NPOAOJIKUTEJBHOCTU CTUMYJIMPOBAHHOI'O QRS KOMIIVIEKCA

Hlanuna U. B.", Bonkoe /I. E.% Aonyuanckun H. H.”

' XappKoBcKuii HaLMOHANBHEIH yHHBepcuTeT uMenn B. H. Kapasuna, r. XapbkoB, Ykpauna

T'Y «MHCTHTYT 0bI1Iei 1 HeoTnoXKHOM Xupypriu uM. B.T. 3aiiesa HAMH Vkpauubi», r. XapbKos,
VYkpanna

B otraeneHun ynbTpa3ByKOBOH M KIMHUKO-WHCTPYMEHTAJIbHOW JMATHOCTMKM W MHWHHUHBa3HBHBIX
BMeIaTenbeTB Obutn obcnenoBanbl 100 nanueHToB (46 — JKeHIIUH, 54 — MY)XYHH) ¢ UMIUTAHTHPOBAHHBIMH
anekrpokapauoctumyisstopamu (IKC). Cpemnuit Bo3pact coctasisul 69 + 7 jer. [Toka3aHUAMU IS UMIUIAH-
taiu OKC SBISIHCH: aTPHO-BEHTPUKYJISIPHBIE OJIOKAaIbl Pa3UYHBIX CTerneHed — 66 marmentoB (60 %),
CHHJIIPOM cJIa00CTH CHHYCOBOTO y3i1a — 34 marpienTa (40 %). ITanueHTh OBLIHM pa3ieicHbl Ha TP Ki1acca Mmpo-
nomkurensHocTd QRS xommuiekca B coorBerctBuu ¢ Haghjoo M. u ap.: 1 — mo 119 mc (HopmainbHblif), 2 —
120-149 mc (yanueeHssiid), 3 — 150 u Oomee Mc (3HauuTenbHO YymiMHEeHHBIH). [locTosiHHAs 37eKTpO-
KapIUOCTUMYIISIMS C MEIMKaMEHTO3HOW TMOJIEPKKONH B TepBbie 6 MECSAIEB IPHBOIUT K YCTPaHEHHIO
OpanuapuTMHUYECKUX HapyIIEHWH pUTMa BHE CYIIECTBEHHBIX W3MEHEHHH YCTAHOBJIEHHBIX IO Hee
(YHKIIMOHAIBHBIX TTOKa3aTelieil KpOBOOOPAIIEH!S! C MOBBIIIEHHEM TOJBKO CHCTOINYECKOr0 apTepUalibHOrO
nasieHnsi. CTaHaapTHasi aHTHTHIIEPTEH3UBHASL TEPAIUS B COCTaBE MEJUKAMEHTO3HO! MOJIEPKKH MAIEHTOB
¢ nMmiutanTupoBaHHeIMU OKC oka3bIBaeTcs JOCTATOYHOM Ui KOHTPOJS CUCTOJIMYECKOTO apTepHaIbHOTO
JIaBJICHUS y NAIlMEHTOB B Kjaccax 1 u 2 u HegocTaTo4uHA — B Kilacce 3 npoaobkutensHocTH QRS xommiekca.
[NaruenTtsl ¢ uMmiutantupoBanubiMu DKC w3 kimacca 3 mpomomkutenbHocTH QRS kommiekca TpeOyroT
WHTEHCU(UKALIUK apTUTHIIEPTEH3UBHOMN TEpaIHy.

KIIFOYEBBIE CJIOBA: T1OCTOSIHHAS — DJIEKTPOKAPAMOCTUMYJSAIUS, MPOAODKUTENbHOCTE QRS
KOMILIEKca, PYHKIIMOHAIBHBIC TOKA3aTEIH KPOBOOOPAIIICHUS

minimally invasive technologies SI «Zaitsev
V.T. Institute of General and Emergency

Permanent pacing is the primary treatment Surgery NAMS of Ukraine». The average age
in patients with significant bradyarrhythmias, in was 69 + 7 years. The indications for pace-
which rhythm slowing is associated with life- maker implant-tation were: atrio-ventricular
threatening hemodynamic disturbances [1, 2]. block of varying degrees (AV block) — 66

Functional  blood circulation values people (60 %), sick sinus syndrome (SSS) — 34
monitoring on the follow-up periods is one of patients (30 %).

INTRODUCTION

the major challenges for evaluating the Before, in the early postoperative period (the
effectiveness of permanent pacing with its third - fifth day after pacemaker implantation)
medical support [3, 4]. and 6 months later was evaluated ventricular

Moreover, in patients with permanent contractions (VC) spontaneous and induced
pacing, QRS complex duration is associated rhythm, QRS complex duration; systolic (SBP)
with changes of functional blood circulation and diastolic blood pressure (DBP), left
values [5—8], their relationship was not been ventricular ejection fraction (LVEF), end-
studied until nowadays. diastolic (EDV) and end-systolic (ESV)

volumes, the thickness of the interventricular
OBJECTIVE septum (IVS) and posterior wall (PW), left

The purpose of this study to assess the (LA) and right atrium (RA), right ventricular

functional blood circulation values in patients (RV) dimensions.

with implanted pacemakers in the first 6 months SBP and DBP were measured by Korotkov's
of permanent pacing taking into account the method according to the recommendations of
QRS complex duration classes. the Association of Cardiologists of Ukraine for

the prevention and treatment of hypertension by

tonometer Microlife BP AG1- 20 in clinostaze
100 patients (46 — women, 54 — men) who after 5 minutes rest. The measurement accuracy

underwent permanent pacemaker therapy were was 2 mm Hg.

examined in the department of ultrasound, Electrocardiogram (ECG) was performed on

clinical and instrumental diagnosis and a computer electrocardiograph Cardiolab

MATERIALS AND METHODS
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+2000. The stimulated QRS complex duration
was measured in leads II, V5, V6 (the average
of three consecutive complexes) with a choice
of maximum value. Measurement accuracy
proved to be 1 mc.

Patients were divided to three QRS complex
duration classes in accordance with Haghjoo M.
et al: 1 — under 119 ms (normal), 2 — 120-
149 ms (extended) and more than 150 ms
(significantly extended). In selected classes
defined functional blood circulation values.

Echocardiography study was conducted on
the ultrasound machine Toshiba Applio 400.
LF, RF, RV sizes and IVS, PW thickness was
measured. To calculate the EDV and ESV used
method of Simpson. LV EF was calculated
using the formula EF = (EDV - ESV) / EDV *
100 %.

Medication support of patients with
permanent pacemakers was carried with
antiarrhythmic drugs (AAR) (beta-blockers and
amiodarone)), renin-angiotensin- aldosterone
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inhibitors (RAAI) (angiotensin-converting
enzyme (ACE) inhibitors and angiotensin
receptor  antagonists Il  (ARA 1)),
antithrombotic  drugs (antiplatelet agents
(acetylsalicylic acid (ASA)), oral anticoagulants
(AC) (warfarin/dabigatran), statins, and
diuretics.

The data were brought into the Microsoft
Excel base. For statistical evaluation of the
results were used the parametric criteria (the
mean — M, the average deviation — sd). The
probability of differences between groups was
determined using a non-parametric U-Mann-
Whitney test. The likely result is determined by
the level of reliability p < 0.05.

RESULTS AND DISCUSSION

Table 1 shows the comparative characteristics
of functional blood circulation values in
patients in different QRS complex duration
classes before implantation in the early
postoperative period and 6 months.

Table 1

Functional blood circulation values in patients with permanent pacemakers
in different QRS complex duration classes, (M + sd)

QRS complex duration, ms
Functional Under 119 ms 120-149 ms 150 and more ms
blood
circulation @ 2o = ® 2o = o 2o =
s [=e2e| Es s [=e2e| E= s =28 =
values = 52E% s > R3S %5 s ko) 255 s
/M maetel o ES /M maetel o E8S /M Ratel &S
VC, (1/min) 52411 |68+6* |64+3 l46+8 [71+11%]69+7 |46+9 [68+7* | 70=7
Blood | SBP 150+ 15 [154+ 17 |140 =27 [140 < 15 [139+ 16 | 124 = 14 153 < 18 [151 = 19 | 144 2 25
pressure
mmHg) | DBP [82+6 [80+9 [g0+7 [s1=9 [s3+10 [sa=9 [19+7 [s729 [ss5217
L(‘(,I/OE)F 53410 5411 [65=8 [47x8 [s3=8 [s0+9 [s0+6 [47+8 |s5:12
I(*jnsﬂ‘)’ 63428 [59+26 |s2+11 |70+31 [58+22 |66+19 83435 [81+36 | 10264
%‘31‘)' 135444 [127 429 [148 < 16 {133 220 [122 2 24 | 132+ 27 | 166 + 35 | 153 + 48 | 2272129
IVS o i 0112201 1020212201 |12<01 (12201 12201 ]12201]12+01
Echo (sm)
values PW
LV [09=01(09+01]12+01]1.0201]1.0201|1.0£02|11x02 1120211202
(sm)
(;ﬁ) 49406 [48+0645+05]43+05[43+05(48+06]45+05[45+05]|45+05
(I;ﬁ) 48+1.04841.0(45+1044x0544+x05[44205[44+05(43+05]46x06
(I;X) 30404 [3.0+04 |3.0004 [32+06(32+06[32x07(32+06[32+06]32+00
Notes:

* p < 0.05 — the level of significance of differences between values on the observation periods
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In patients with permanent pacemaker in all
QRS complex duration classes, VC was
initially below the physiological norm, and
after pacemaker implantation reached to the
normal level (p < 0.05), which remained the
whole observation period.

High baseline SBP in patients decreased
more pronounced in 1 and 2 QRS complex
duration classes, and less — in class 3. DBP on
all follow-up periods in all QRS complex
duration classes was on the physiological
range.

Pacemaker implantation had no influence
on the ESV and EDV, which were initially
normal in classes 1 and 2, and an increase in
class 3. Accordingly, LVEF after pacemaker
implantation was not changed.

Pacemaker implantation did not affect on
the IVS and PWLV thicknesses in selected
QRS complex duration classes, and it has
remained unchanged whole observation period.

LA size was increased in all QRS complex
duration classes before and after pacemaker
implantation. Initially normal RA and RV sizes
were not changed in all classes.

In accordance with the findings the
permanent pacemaker implantation has led to
the elimination of bradyarrhythmias, main-
taining VC in normal range during 6-month
period, what corresponds to [1, 2], in all QRS
complex duration classes.
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