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PACING PARAMETERS CHANGES IN PATIENTS WITH
IMPLANTED PACEMAKER IN DIFFERENT QRS COMPLEX
DURATION CLASSES AT THE ANNUAL OBSERVATION STAGE
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100 patients (46 — women, 54 — men) 69 + 7 years old with implanted pacemaker in three QRS complex
duration classes (under 120, 120-149, 150 and more ms) were investigated in the early postoperative period,
six months and a year of permanent pacing. Basic pacing rate, atrioventricular (AV) delay (stimulated and
detected), ventricular threshold, ventricular lead impedance, percentage of ventricular pacing, percentage of
atrial fibrillation/flutter time were measured. Basic pacing rate, stimulated and detected AV-delay, as well as
the percentage of ventricular pacing were not associated with QRS complex duration classes and had not been
changed in observation stages. Ventricular threshold, ventricular lead impedance and the percentage of atrial
fibrillation/atrial flutter time in the annual monitoring stage were defined to QRS complex duration class.
Ventricular threshold in the first six months of observation was not changed in any QRS complex duration
classes and grew at an annual stage in class 3. The impedance of the ventricular lead in the first six months
decreased in all classes, it was stabled at the year in classes 2 and 3 and was continued to decline in the class
1. Percentage of atrial fibrillation/flutter time was initially higher in class 3, and was decreased in six month
observation stage, however, without reaching the values in classes 1 and 2.
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3MIHUA HAPAMETPIB EJIEKTPOKAPJIIOCTUMY.JISIII Y ITAIIIEHTIB
3 IMIINTAHTOBAHUMMU EKC B PI3BHUX KJIACAX TPUBAJIOCTI QRS KOMIIJIEKCY
HA PIYHOMY ETAIII CHOCTEPEXXEHHS

Hlanina I. B., Boakos /l. €.7

! XapkiBcokuit HationansHuit yHiBepcuter iMeni B.H. Kapasina, m. Xapkis, Ykpaina

2 1Y «lacturyt 3aranbHoi Ta HeBinkitagHoi xipyprii imeni B.T. 3aiiueBa HAMH VYxkpainu », M. Xapkis,
VYkpaina

Oo6ctexeni 100 nmauientiB (46 — xiHOK, 54 — 4YonoBikiB) y Bili 69+7 pokiB 3 immuantoBanumu EKC B
TphoX Kimacax Tpuanocti QRS xommiekcy (mo 120, 120-149, 150 i Ginbie Mc) B paHHIH micasonepariHuit
nepiox, 6 wmicaumiB i pik nocriiinoi enexktpokapaioctumyssinii (EKC). Busnawanmcst 6a3oBa wacrora
CTUMYJIALIT, aTPIOBEHTPUKYJISIPHA 3aTpUMKa (CTUMYJIbOBaHA 1 JIETEKTOBAHA), TOPIT CTUMYJIALIT MUTYHOUKIB,
IMIIEJaHC ~ [UTYHOYKOBOTO  €NEKTPOJa,  BiJICOTOK  IIIYHOYKOBOI ~ CTHMYJISMWIii,  BIJCOTOK  4Yacy
¢iopwsinii/Tpinotinas nepencepas (OIT/TII). bazosa wacrora, cTuMyIbOBaHa 1 AeTeKToBaHa AV-3aTpuMKa,
a TaKOX BiJICOTOK IIUTYHOYKOBOI CTHUMYJISLii He Oyiu moB's3aHi 3 kiacamu TpuBaitocti QRS komiuiekcy i He
3miHtoBanucs Ha eramax EKC. IMopir muryHOYKOBOI CTUMYISAIil, iMIleaHC IDTYHOYKOBOIO EJIEKTpoja i
Bigcorok yacy OII/TII B piuHOMY eTari CrOCTepeXeHHs BU3HAYaJIHCs KiacaMu TpusajocTi QRS xommiekcy.
[Mopir HUTYHOYKOBOI CTUMYIIALIT B MepIli MIBPOKY CIIOCTEPEKEHHsI HE 3MIHIOBAaBCS Hi B OJIHOMY 3 KJIAciB i
3pOCTaB Ha PiYHOMY eTarli B Kiaci 3. IMnenanc NuTyHOUKOBOIO €eKTpo/ia B MepIli MiBPOKY 3MEHIIYBaBCS Y
BCIX KJIacax, CTaOuIi3yBaBIIXACH J0 POKY B Ki1acax 2 1 3 1 MPOIOBKUBIIK 3MEHINYBAaTUCS B Kiiaci 1. BincoTok
yacy ®OII/TII, cioyatky OinbIl BUCOKUI B Kiaci 3, A0 MiBPIYHOTO MeEpioJy 3MEHIIYBABCs, HE JOCITarouu,
OJIHAaK, 3HauYeHb y Kiacax 11 2.

K/TIO4YO0BI CJIOBA: mocrifiHa eNeKTpOKapaioCTUMYJIMisl, TpuBamict QRS komIuiekcy, mapaMerpu
EIIEKTPOKAP 1IOCTUM yJISIIIT
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N3MEHEHUSA TAPAMETPOB 3JIEKTPOKAPAUOCTUMYJIAIIMA Y TAIIMEHTOB
C UMIIVIAHTUPOBAHHBIMMU 3KC B PA3HBIX KJJACCAX ITPOJOJIKUTEJIBHOCTH
QRS KOMIIVIEKCA HA I'OJMYHOM J3TAIIE HABJIIOJAEHU A

Hlanuna H. B.%, Boakos /1. E.?
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Oo6cnenoBanbl 100 manmenToB (46 — xeHmuH, 54 — MyX4HWH) B Bo3pacte 69 + 7 Jer ¢ UMILIaH-
tupoBanHbiMU DKC B Tpex kiaccax mponomkurensHoctd QRS kommekca (mo 120, 120-149, 150 u Gonee
MC) B paHHHH MOCJICONEPANMOHHBIA TEpHON, 6 MECSIEB M Tofl MOCTOSHHOW AJIEKTPOKAPIUOCTHUM yJISLIUH
(OKC). Omnpenensinuicy 0a30Basi 4acTOTa CTUMYIISILIAH, aTPHOBEHTPUKYISIPHAS 3aiepiKKa (CTUMYIHPOBaHHAS
W JIETeKTHPOBaHHAs), MOPOT CTUMYISLUH KEITYJAOYKOB, HUMIIEAAHC MKETYJAOUYKOBOTO AJIEKTPOJA, IPOLEHT
KETYIOYKOBOH CTUMYJISIIUY, MPOLIEHT BpeMeHn Quopmusuuu/tpeneranus npencepauii (OI1/TII). basosas
YacToTa, CTHUMYJIMPOBaHHasi U JETEKTHpPOBaHHas AV-3aiepkka, a TakKe MPOLEHT IHKEITyI04KOBOI
CTUMYJIALIMK HE OBUTH CBS3aHBI C KJIacCaMu NpOAOIDKHUTENbHOCTH QRS komIiekca M He M3MEHSUINCh Ha
stanax JKC. TTopor kexyno4KoBOH CTUMYIISLINH, UMIIEIAHC KETYT0UYKOBOTO AIIEKTPO/a U MPOIEHT BPEMEHH
OII/TII B romu4yHOM 3Tare HAOMIOACHUS ONPEACIUIMCh KiaccaMu HpojobKuTenbHocTH QRS komruiekca.
IMopor enyno4KoBOi CTUMYJISIIIMK B IIEPBbIE TONT0Aa HAOIIOACHHS HE M3MEHSIJICSI HU B OTHOM M3 KJIACCOB H
BO3pacTal Ha TOJOBOM JTame B Kiacce 3. VIMmegaHC »KeaymouyKOBOTO O3JIEKTpPO/a B IEpBbIE IMOJIroja
yMeEHBIIAJICS BO BCEX KilaccaX, CTaOMIM3HPOBABIIUCH K TOAY B Kiaccax 2 U 3 ¥ NPOJOJKHB YMEHBIIATHCS B
kiacce 1. Iponent Bpemenu OII/TII, u3HayampHO OoJiee BBICOKHMI B Kiacce 3, K MONYTrOJOBOMY MEPHOIY
yMeEHBIIAJICS, HE IOCTHTasl, OHAKO, 3HAYCHUH B Kiaccax 1 u 2.

KIIFOYEBBIE CJIOBA: 1OCTOSHHAs  DJIEKTPOKAPIUOCTUMYIIALMSA, TPOAOIDKUTENBHOCTE QRS
KOMILIEKCa, apaMeTphl dJIEKTPOKAPAUOCT UM YIISIIIH

the following pacemakers: SJIM Verity ADx
XL SR 5156 and VVI Medtronic Sensia
Pacing parameters are estimated and SEDRO1 DDD.
programmed if necessary during each visit of Patients received indications of angiotensin
patient with permanent pacemaker [1, 2]. converting enzyme inhibitors (ACE inhibitors,
Moreover, there are evidences about the  in moderate doses of enalapril maleate — 10 mg
relationship of separate pacing parameters with ~ ramipril — 5mg, fosinopril — 10 mg, lisinopril —
QRS complex duration for example ventricular 10 mg, perindopril — 2 mg, captopril —
lead impedance and threshold [3], the changes 12.5 mg), angiotensin receptor antagonists II
of pacing parameters on annual observation ( ARA 1I, losartan in high doses — 50 mg, can-
stage have not previously been studied. desartan — 8 mg), beta—blockers (average dose
bisoprolol — 5mg, metoprolol — 100 mg, carve-
OBJECTIVE dilol — 6.25 mg, betaxolol — 5 mg, atenolol —
Purpose of this study — to assess pacing 50 mg) amiodarone (average dose 200 mg),
parameters changes in different QRS complex  acetylsalicylic acid (ASA — 75 mg), oral
duration classes at the annual observation stage  anticoagulants (AC at moderate doses of
in patients with implanted pacemakers. warfarin — Smg or dabigatran — 220 mg), sta-
tins (atorvastatin in high doses — 20 mg, rosu-
MATERIALS AND METHODS vastatin —20 mg), and diuretics (furosemide in
100 patients (46 — women, 54 — men) with high doses — 40 mg, torasemide — 5 mg,
implanted pacemaker were examined in the hydrochlorothiazide — 12.5 mg, indapamide —
department of ultrasound and clinical- 2.5 mg, spironolactone — 50 mg).
instrumental diagnosis and minimally invasive Electrocardiogram (ECG) was performed
interventions SI «V.T. Zaytsev Institute of  on the computer electrocardiograph Cardiolab
General and Emergency Surgery NAMS of 4+ 2000. QRS complex duration was measured
Ukraine». Mean age of the patients was 69 + 7 in leads II, V5, V6 (the average value of three
years. The indications for pacemaker consecutive complexes) with a choice of
implantation were the atrio-ventricular (AV) maximum value. Accuracy of measurement of
block far-advanced II and III degree. We used QRS complex duration — 1 ms.

INTRODUCTION
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The pacemaker programmer defines the
basic pacing rate, atrioventricular delay
(stimulated and detected), the threshold of
ventricular pacing, ventricular lead impedance,
the percentage of ventricular pacing, the
percentage of time atrial fibrillation/flutter.

Patients were assigned to three QRS
complex duration classes according with
Haghjoo M. et al: 1 — 120 ms (normal), 2 —
120-149 ms (long) and the 150 ms or more
(substantially elongate). The above parameters
were evaluated in selected classes in the early
postoperative period (third to fifth day after
pacemaker implantation), after 6 months and
annual observation stage.

Series «Mediciney. Issue 29

The data were brought into the Microsoft
Excel base. For statistical evaluation of the
results were used the parametric criteria (the
mean — M, the standard deviation — sd).
Comparing of QRS duration complex classes
on the observation stages was conducted on
each separate functional blood circulation
value using a non-parametric U-Mann-Whitney
test. Probable results were determined at levels
of reliability p < 0.05.

RESULTS AND DISCUSSION

Table 1 shows the pacing parameters in
patients in different QRS complex duration
classes at the annual observation stage.

Table 1
Pacing parameters in patients in different QRS complex duration classes
at the annual observation stage
Pacing QRS complex duration
parameters, Under 120 ms 120-149 ms 150and more ms
(Msd) 2z 2z 2z
= - = - = -
£28| g5 | 5 |%2%| &8s | 5 |%28| €5 | s
S2o| oF = | 888 o5 | ¥ | 825 oF >
Basic pacing 68+6 | 65+3 63+6 | 70x10| 65+7 | 64+4 | 65+6 60+6 62+7
rate, 1/min
Ventricular 0.55+ | 0.50+ | 075+ | 058+ | 0.60+ | 0.84 | 0.74+ | 0.75+ 1.4+
threshold, V 0.25 0.29 0.4 0.27 0.33 0.58 0.34 0.43 0.6**
Ventricular
lead 48416 | 367 =+ 295 + 430 + 350+ | 390+ | 504+ 390 + 440 +
impedance, 5 51% 62%%* 58 48* 21 79 14* 36
Om
AV | AV- 168+ | 172+ 208 + 194+ | 200+ | 170+ | 232+ 175 + 220 +
- paced 24 28 35 36 53 45 23 27 28
g;l AV- |24 | 1305 | asex | 130+ | 136+ | 154+ | 146+ | 155+ | 200+
m; 25 23 60 21 27 45 31 36 48
Ventricular 964+ | 978+ | 974+ | 945+ | 953+ | 93+ 982+ | 993+ 99 +
pacing,% 11.6 12.1 4.8 15.6 15.8 34 10.9 11.8 11.3
Atrial 3t 17 +
fibrillation/flu 2+0.2 | 2+0.2 10+£4 | 11+£5 | 11+£6 | 31£21 15+8
. o 0.1 13*
tter time, %

*p < 0.05 — significant differences of pacing parameters in different QRS complex classes after 6 month of

permanent pacing vs. early postoperative period

** p <0.05 — significant differences of pacing parameters in different QRS complex classes after one year

vs 6 month follow-up

Basic pacing frequency, stimulated and
detected AV-delay, as well as the percentage
of ventricular pacing did not depend on QRS
complex duration class and retain their
values in all observation stages.

Ventricular pacing threshold were not
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changed in the first 6 months in any of the
QRS complex duration classes, but was
increased at the annual observation stage in
class 3 (p <0.05).

Ventricular lead impedance in the first six
months was decreased in all QRS complex
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duration classes and then was stabilized at
the annual observation stage in classes 2 and
3, meanwhile it was continued to decrease in
class 1.

Atrial fibrillation/flutter time was initially
higher in class 3 than classes 1 and 2. In six
months observation stage this value has not
changed in classes 1, 2 and was decreased in
class 3 (p < 0.05), but did not reach the
values of class 1 and 2. Atrial fibrilla-
tion/flutter time in annual observation stage
was not changed within the classes against
the six month period.

Absence of change of basic pacing rate,
stimulated and detected AV-delay, as well as
percentage of ventricular pacing at all
observation stages does not depend on the
QRS complex duration and indicates the
reaching of the optimal values already in the
early postoperative period.

Raising of ventricular threshold at the
annual observation stage in patients of QRS
complex duration class 3 might can be
attributed to  greater  cardiosclerosis
frequency what was shown earlier (14 % in
patient with QRS complex duration more
than 120 ms vs. 3 % less than 120 ms) [1].

Levine P.A. et al. [2] associated pacing
threshold raising at deferred observation
stages with the formation of connective
tissue scar at the electrode-myocardium
region. Our study suggests that these changes
are more prominent in patients of QRS
duration complex class 3.

We could suspect that the reduction of
ventricular pacing lead impedance is caused
by so-called «maturation» of the electrode.
Data on more pronounced decrease in the
impedance in the shorter QRS complex are
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consistent with Mitov V. et al [3].

Reducing of atrial fibrillation/flutter time
in class 3 of QRS complex duration approach
to that of patients of 1, 2 can be attributed to
the optimization of medical management of
patients with a permanent pacemaker [4, 5].

CONCLUSIONS

1. Basic pacing frequency and AV-
delay, as well as the percentage of
ventricular pacing is not related to QRS
complex duration classes and do not change
at observation stages of permanent pacing.

2. Ventricular pacing threshold,
ventricular lead impedance and atrial
fibrillation/flutter time 1in the annual

observation stage defines the QRS complex
duration class: ventricular pacing threshold
in the first six months of observation was not
changed in any of classes and was increased
the annual stage in the class 3, ventricular
lead impedance was decreased in the first six
months in all classes, and it was stabilized in
annual observation stage in class 2 and 3 and
was continued to decline in class 1, atrial
fibrillation/flutter time was initially higher in
class 3, in six months stage was decreased
without reaching, however, the values in
class 1 and 2.

3. Ventricular pacing threshold, lead
impedance and atrial fibrillation/flutter time
can be used in the control of management
patients with pacemakers

PROSPECTS FOR FUTURE STUDIES

It seems appropriate further investigation
of possibility of management optimization
taking into account QRS complex duration in
patients with implanted pacemaker.
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