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EFFECTS OF PERMANENT PACEMAKER
ON THE PULSE PRESSURE IN PATIENTS IN EARLY
POST-IMPLANTATION PERIOD
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The frequency of pulse pressure (PP) and patients migration between PP classes in 220 patients (110 men
and 110 women) in average age (70 = 9) years in the early period after pacemaker implantation (3-5 days) in
VVI/VVIR, DDD/DDDR, CRT-P/D pacing modes with atrioventricular block, bundle brunch block, sick
sinus node syndrome, permanent bradysystolic form of atrial fibrillation and dilated cardiomyopathy were
studied. The results showed that the implantation of the pacemaker helps to normalize PP in 79 % of patients
with the prevalence in class I1I due to reducing of PP in II, IV and V classes in the VVI, DDD, DDDR pacing
mode, and there is no significant effect of it on the migration of patients in PP classes in VVIR and CRT
mode. Saving in 21 % of patients II, IV and V class of PP after pacemaker implantation shows the necessity in
complement drug therapy.
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BILIMB IIOCTIITHOT EJTEKTPOKAPAIOCTUMY JIALIIL HA ITYJIbCOBUI APTEPIAJILHUI
THUCK Y ITALIEHTIB B PAHHBOMY INICIIIMILIAHTALITHOMY ITEPIOAI

IlouuncoxkaM. B. ’, Boaxos /. €.?

! XapxiBcrkuit HarlioHanbHI yHIBepcuteT imeHi B. H. Kapasina, M. XapkiB, Ykpaina

2 1Y «letuTyT 3aranpHOI Ta HEBiAKIaMHOL Xipyprii iMeri B. T. 3atineea HAMH VYxpaiamy, M. Xapkis,
VYkpaina

BuBUeHO YacTOTH 3yCTPIYaNBHOCTI MYJIBCOBOTO aprepiatbHoro THCKY (ITAT) 1 Mirpariro HarmieHTiB Mik
xnacamu [TAT v 220 namientis (110 qomoBikiB 1 110 xinok) BikoM (70 + 9) pokiB B paHHIN mepiof micid
iMmaHTamii enexkrpokapaioctumyzaropa (EKC) (3-5 go6a) B pexumax crumyiami VVI / VVIR, DDD /
DDDR, CRT-P /D 3 arpioBeHTpHKYISIPHOIO OJI0Ka/I010, OI0Ka[0I0 HIKOK IytuKa ['ica, CHHIPOMOM cl1abKOCT1
CHHYCOBOTO BY3la, IOCTIMHOIO OpaaucucToMvHor0 (opMoro GiOpumdIii mepeacepas 1 IaTamifHoO©O
KapaioMionariero. Pesynprati nokaszamy, mo iMmmnanTaniss EKC copuste mopmanizarmii [TAT y 79 % marienTis
3 koHnentpamiero B Il xmaci 3a paxynok smmxeras B 1, IV 1 V xmacax [IAT mpm VVI, DDD, DDDR
pexnmax crumyiramii, a mpu VVIR 1 CRT pexwumax BoHa He poOHUTH JOCTOBIPHOTO BINIMBY Ha MITpAIlio
namieHTiB B xiacaxX [TAT. 36epexennsa v 21 % mamienti II, IV i V xxaciB [TAT micag immianrarii EKC
IIOKa3y € HeOOX1THICTD {1 IOTIOBHEHHS MEANKaMEHTO3HOIO TEPAIIi€lo.

KITIO4Y0BI CIIOBA: moctiifHa eNeKTPOKAPIOCTUMYIISINS, apTeplaibHa TINEepPTeH3is, MyIhcoBUit
apTeplaNbHUM THCK, TOCTPUH MiCTAIMITIAHTAIITHAN Tepio

BJIMAHUE ITOCTOAHHOMN YJEKTPOKAPANOCTUMY JIAIIMA HA ITYJIbCOBOE
APTEPUAJIBHOE JABJIEHUE Y ITAIIMEHTOB B PAHHEM INIOCTUMIIVIAHTAITMOHHOM
INEPHOJAE
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H3ydennl 9acTOTH BCTPEIAEMOCTH MYIBCOBOTO apTepHantbHoro aasineHust (I1TAJ]) u MATpaIyst HarueHToB
Mexjry kinaccamu [TAJ[ y 220 namuenroB (110 myxuun u 110 xenmun) B Bospacre (70 + 9) ner B panHuit
epUoJ Iocle HUMINIaHTanuu siaekrpokapauoctuMyssropa (OKC) (3-5 c¢yr) B pexuMax CTUMYJSIIAH
VVI/VVIR, DDD/DDDR, CRT-P/D ¢ arpuoBeHTpHKYJsIpHO# Onokajo#i, Oimokamoli Hoxek mydka ['wmca,
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CHHJIJPOMOM CITa0OCTH CHHYCOBOTO V3Jla, IIOCTOSHHON Opamucucronmdeckoit ¢opmoit pubpmmamm
mpeficepius W JIUIATAIlMOHHOM Kapamomwmonatuelt. Pesynbrathl moxasamm, urto wumImiantarus DKC
crioco6erByeT HopManuzanuu [IAJ] v 79 % nanuenToB ¢ xonneHntpanueit B 11l kiacce 3a cuer CHMXEHHUS BO
IL IV u V xiaccax [TAJ] npu VVI, DDD, DDDR pexumax crumyisimud, a npa VVIR u CRT pexumax oHa
HE OKa3bIBaeT JOCTOBEPHOIO BIMSIHUSA Ha MUIpanuio mnanueHtoB B kiaccax IIAJl. Coxpamenue v 21 %
narmenToB 11, IV u V xinaccor ITA]J] nmocie umintanTanuun DK C mokassiBaeT HEOOXOUMOCTE €€ JIOTIOIHEHUS

MEJIMKaMEHTO3HOH Tepanueil.

KITHOUYEBBIE CJIOBA: mnocrognnas

BICKTPOKAPANOCTUMY AT NS,

apTepualibHasl  TUIICpTCH3UA,

IIYJILCOBOC apTepralbHOC JaBIICHNC, OCTpI)IfI MOCTUMINTAHTAITHOHHEIH Iepuo

INTRODUCTION

Permanent pacemaker is the standard
treatment for patients with such disorders as
bradyarrhythmia and chronic heart failure
(CHF) [1]. One of its positive effects is the
improvement of the pumping function of the
heart, what increases the blood pressure (BP)
[2-4].

Pulse pressure (PP) rises when systolic
blood pressure (SBP) increases, what
negatively affects the hemodynamics of elastic
properties of the major vessels and function of
the left ventricle (LV) [5-7]. However, there is
only one research, which contains PP changes
in patients with a pacemaker [8] studying, but
the classes of PP were not studied.

OBJECTIVE

Purpose of this study is to investigate effects
of permanent pacemaker on the PP in the early
post-implantation  period, for developing
proposals for the control of blood pressure and
complement drug therapy.

MATERIALS AND METHODS

220 patients, including 110 men and 110
women were examined in the department of
ultrasound and instrumental diagnostics with
miniinvasive interventions of SI «V.T.
Zaytsev Institute of General and Emergency
Surgery NAMS of Ukraine». Mean age of the
patients was 70 £ 9 years; all of them were
implanted pacemaker in period from 2006 to
2015. Indications for pacemaker implantation
were: atrioventricular (AV) block - 125
patients, bundle branch block - 55, sick sinus
syndrome (SSS) — 51 patients, permanent
bradysystolic form of atrial fibrillation (AF) -
70, dilated cardiomyopathy (DCM) - 16
patients. The patients were treated with
different pacing modes: VVI / VVIR (isolated
ventricular node without or with frequency
adaption) — 69 patients, DDD / DDDR (double
chamber pacing without or with frequency
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adaption) — 132 patients, CRT-P / D - 19
patients.

Exclusion criteria were: age less than 40
years, the presence of concomitant angina IV
functional class (FC), chronic heart failure

(CHF) 1V FC.

SBP and DBP were measured by
Korotkov’s method according to the
recommendations of the Association of

Cardiologist of Ukraine for the prevention and
treatment of hypertension by tonometer
Microlife BP AGI-20 after 15 minutes rest. PP
was calculated by the formula: PP=SBP-DBP
(mm Hg).

Patients were assigned into five classes
according to levels of PP: I - very low PP - less
than 20 mm Hg; II — low PP - from 20 to 40
mm Hg; III — normal PP - from 40 to 60 mm
Hg; IV — high PP — from 60 to 80 mm Hg; V —
very high PP — more than 80 mm Hg.

Frequencies of occurrence of PP and
patients migration between PP classes were
studied before the operation, and in the early
postoperative period (3-5 days) after the
pacemaker implantation at various modes of
stimulation.

The data were brought into the Microsoft
Excel base. For statistical evaluation of the
results were used the parametric criteria
(relative (p, percentage (%) and the mean
percenttage error (sP)) units). Probable results
were determined at levels of reliability p < 0,05
and p <0,01.

RESULTS AND DISCUSSION

Frequencies of PP classes” occurrence in
patients before and in the early period after
pacemaker implantation are shown in Fig.
Pacemaker implantation in the acute post-
implantation period has positive effect on PP,
what manifests by increasing frequency of PP
class III (p < 0,01) because of reducing

frequency of II, IV and V of PP classes
(p > 0,05).
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Fig. Frequencies of PP classes’ occurrence in patients before (a) and in the early period after (b)
pacemaker implantation

Note: * p>0,05; **p < 0,01 - in the class between the baseline values.

Frequencies of PP classes” occurrence in
patients before and in the early period after
pacemaker implantation at various pacing
modes are presented in Table 1. Pacemaker
implantation in the acute period is presented by
increasing frequency of PP class IIl in VVI,

DDD, DDDR pacing modes (p < 0,01) because
of reducing frequency of II, IV and V of PP
classes, and frequencies of PP classes’
occurrence in VVIR and CRT pacing modes
were not significantly changed.

Table 1
Frequencies of PP classes’ occurrence in patients before and in the early period
after pacemaker implantation at various pacing modes
PP classes (% % sP)
I I v \Y
All of
Pacing | patientsin | Before After Before After Before After Before After
modes class pacing | pacing | pacing | pacing pacing pacing pacing | pacing
(n, % £ sP)
VVI | 5525+3) [ 2=+1 2+2 63+£3 | 78+6** | 26<£3 16 £ 5# 9+2 4 +2#
VVIR | 14(6+2) 2+1 0 63+£3 | 79+£10*% [ 263 | 21 £10%* 9+2 0
DDD | 61 (28+3) | 2+1 2+2 63+£3 | 79+£5%* | 26<£3 16 £ 5% 9+2 3£2%
DDDR | 71 (32+3) | 2«1 11 63+£3 | 80+£5** | 26+£3 17 £ 4# 9+2 1+1
CRT 19 (8+2) 2+1 0 63+£3 | 74+£10*% [ 263 | 26+ 10* 9+2 0

Note: *p > 0,05, **p <0,01, #p < 0,05 - in the class between the baseline values.
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Results of patients migration between PP
classes in the early period after pacemaker
implantation are shown in Table 2. Most of
patients (16 %) after pacemaker implantation
migrated from II, IV and V classes to III class

of PP (79 % of patients). Only 6 % of patients
with classes III and V migrated to class IV and
only 0.5 % - from III to the II class of PP.
Preservation of II, IV and V classes of PP was
registered in 21 % of patients.

Results of patients’ migration between PP classes in the early period feble2
after pacemaker implantation
PP classes
Patients (% + sP)
II I v v
Were in class 2+1 633 26=£3 9+2
Remaining in class 1+£1 62 +3 11+2 2+1
Moved into class I 0 0 0 0
Moved into class II - 0,5+0,5 0 0
Moved into class 111 1+1 - 15+£2 0,5+0,5
Moved into class IV 0 0,5+0,5 - 6£2
Moved into class V 0 0 0 -
Became in class 1+1 79+3 18£3 2+1
The received data about the improving of CONCLUSIONS

PP in patients in the early period after
pacemaker implantation, what manifested by
its concentration in class III because of
reducing in II, IV and V classes of PP, broadly
in line with [8] in which, however, classes of
PP were not studied.

We could not find studies which have
examined the migration of patients between PP
classes, which occurs by theirs transfer from
class III to II, IV and V classes of PP,
according to the data obtained.

Concentration of patients in class III of PP,
what is established in the early period after the
pacemaker implantation, corresponding to its
physiological values, indicates its positive
influence on the course of hypertension.
However, preservation of PP in non-
physiological classes in some patients or their
transition only to the II, IV classes from class
V shows the need for additional supportive
drug therapy.
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