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THE QTc INTERVAL DURATION CLASS AND
CLINICAL FEATURES OF PATIENTS WITH PACEMAKERS
IN THE ACUTE POSTOPERATIVE PERIOD

M. S. Maltseva’, D. E. Volkov? D. A. Lopin? I. V. Soldatenko®
! V. N. Karazin Kharkiv National University, Ukraine
2 SI «Zaycev V. T. Institute of General and Urgent Surgery NAMS of Ukraine», Kharkiv, Ukraine

The clinical features of 124 patients (63 men and 61 women) in the acute postoperative period after im-
plantation of the pacemaker (ECS) in the various classes of corrected QTc interval duration of stimulated
complexes were investigated. Evaluation was made by sex and age of the patients, chronic forms of ischemic
heart disease (CIHD): postinfarction cardiosclerosis, stable angina (I-1V functional classes (FC)); stable angi-
na (I-1V FC), arterial hypertension (AH) — 1-3 degrees and stages (1-4), type of diabetes mellitus (DM),
atrial fibrillation (AF) (paroxysmal and persistent, permanent), chronic heart failure (CHF) — stages 1111, I-
IV FC; functional indicators before pacemaker implantation and in the acute postoperative period (3-5 days
after surgery): QTc interval duration, heart rate (HR), systolic blood pressure (SBP) and diastolic blood
pressure (DBP); ejection fraction (EF) of the left ventricle (LV), anterior-posterior size of the left atrium
(LA), end-systolic volume (ESV) and end-diastolic volume (EDV), the thickness of the back wall of the left
ventricle (AP LV), the thickness of the interventricular septum (IVS), left ventricular mass (LVM). The
patients were divided into 3 classes: class 1 — normal QTc (320-440 ms) — 27 (22 %) patients, class 2 —
elongated QTc (> 440 ms) — 97 (78 %) patients. Standard statistical procedures using Microsoft Excel were
applied for data processing. The results showed that QTc interval duration of stimulated complexes in the
acute postoperative period after pacemaker implantation can be established in a physiological range in 22 %
of patients, and in 78 % — it remains longer or even elongated. Elongation associated with a higher incidence
and the increase of FC and stages of heart failure, high values of ESV and EDV, mostly in the pacing mode
VVI/VVIR and DDD/DDDR. Patients with a pacemaker require more careful monitoring the stimulation
parameters as well as ongoing drug therapy.

KEY WORDS: pacing, cardiac resynchronisation therapy, electrocardiography, interval QTc

KJIAC TPUBAJIOCTI IHBAJIY QTc TA KJIIHIYHI OCOBJIMBOCTI ITAINIEHTIB
3 IMINIAHTOBAHUMH EJIEKTPOKAPAIOCTMYJEATOPAMU B TOCTPOMY
HICJIAONIEPANIMHOMY IIEPIOAI

M. C. Manvyesa, /. €. Boakos®, /1. O. Jlonin’, I. B. Condamenko*

! XapkiBchkuit Harionansauit yHiBepeuTer imeni B. H. Kapasina, Vipaina

2 TIY «IscTHTyT 3aranpHoi Ta HeBimkmaguoi xipyprii HAMH Ykpainu imeni B. T. 3aiinesa», M. Xapkis,
VYkpaina

Hocmimkeni kiiHigHI 0cobauBocTi 124 marienTiB (63 9omoBikiB 1 61 KiHKa) B TOCTPOMY ITiCIIONEpariii-
HOMY Tiepiofi micis imrutanTamii enekrpokapaioctumyisTopiB (EKC) B pi3HHX Kitacax TpHUBaIOCTi KOPUTOBa-
Horo iHTepBany QTC cTUMynbOBaHUX KOMILIEKCIB. OIIHIOBAIN: CTaTh, BIK MAIi€HTIB; (JOPMU XPOHIUHOI iliie-
MmigHOi xBopobu cepus (XIXC): moctindapkTHuil kKapaiockiepo3, ¢pyHkiioHanpHi kinacu (PK) crabimpHOl
crenokapmii (I-1V); cranii aprepiansHoi rimeprensii (A') (I-111) Ti cTymini AT" (1-3), Tam mykpoBoro miadery
(Ld); popmu ¢idpimsii nepencepap (PII) (mapoxcmsmanbHa Ta mepcucTyroda, moctiitHa); @K (1-1V) ta
cranii (I-111) xponiunoi cepuesoi HemocraTHOCTI (XCH); dyHKIiOHaNBHI OKa3HUKH A0 iMruianTanii EKC Ta
B TOCTPOMY MicIsionepariiinomy mepioai (Ha 3—5 n00y): TpuBaiicTh KopuroBaHoro inrepsairy QTC, yactory
ceprueux ckopoueHs (UCC), ¢pakmito purHamHs (DPB), KiHIIEBO-CICTONIYHHA Ta KiHIIEBOAIaCTONITHHA
00’emu (KCO Tta KJIO) niBoro nmrynouky (JILI), ToBomway 3amap0i crinku (3C) JILI, TOBMMHY MiXKILTYHOY-
koBoi mepetnHkn (MILIT), macy miokapay miBoro nmryHouky (MMIJILI), nmepexnso-3aqHiidi po3Mip JBOTO
nepencepas (JIIT). [Manientu 6ynu po3aineHi Ha kiacu: kiac | — Hopmansaoro QTc (320-440 mc) — 27 na-
mienTiB (22 %), wiac 2 — nogosxeroro QTc (> 440 mc)) — 97 (78 %) mamienris. [l 06pobKu gaHuX GyItH
BUKOPHUCTAHI CTaHIapTHI CTATHCTUYHI Ipoueaypu 3a nomomororo Microsoft Excel. PesynbraTn mokazamu, mo
B TOCTpOMY Iicisonepaniinomy nepioai micist immianranii EKC y 22 % marmienTiB TpuBajicTh iHTEpBaLy
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QTcC cTuMynpOBaHMX KOMIUIEKCIB MOXKHA BCTAHOBUTH B (Pi3i0JOTiYHOMY Jiama3oHi 3HadeHb Ta y 78 % —
BOHA IPOJIOBXKYE 3aJIMIIATUCS JIOBI'OIO UM HABITH MOAOBXKYEThCS. I10OBKEHHS aCOIIIOEThCS 3 OLTBIIOI0 Yac-
TOTOIO po3BUTKY Ta 30umbIIeHHsM DK i cramiit XCH, 6inprmmvu 3nadeHEssMu KCO u K10, Hacammiepen B pe-
xumax crumyisnii VVI/VVIR ta DDD/DDDR. IManientu 3 EKC notpeOyroTh Giliblll peTebHOr0 KOHTPOIHO
SIK TTapaMeTpiB CTUMYJISILIT, TaK i Tepartii, o MPOBOAUTHCS.

K/TIOYEBI CJIOBA: enekTpoKapIioCTUMYIIALIS, KapAiOpECHHXPOHI3YIOUa Tepallis, eIeKTpoKapIiorpa-
¢is, inTepsan QTc

KJIACC MPOAOJJIZKUTEJIBHOCTU NHTEPBAJIA QTc 1 KIMHUYECKHUE OCOBEHHOCTH
IMAIIMEHTOB C UMIIVTIAHTUPOBAHHBIMHU 3JIEKTPOKAPIUOCTUMYJISATOPAMU
B OCTPOM IIOCJIEOIIEPAIIMOHHOM INIEPUOJIE

M. C. Manvyesa', /1. E. Boakoé?, . A Jonun®, H. B. Condamenxo®

! XapbpKkoBckuil HallMOHANBHBIN yHUBepcuTeT uMeHn B. H. Kapasuna, Ykpanna

2 T'Y «UucTtuTyt 001mei n Heornoxuoit xupyprun HAMH Ykpaunsr umenn B. T. 3aiiuesay, r. Xapbkos,
VYkpanna

HccnenoBanbl KMMHUYECKHE ocoOeHHOCTH 124 manmeHToB (63 MyX4uH U 61 KeHIIMHA) B OCTPOM IOCIe-
OTIEpAIIOHHOM TMEPHOAE IOCIe MMIUIAaHTaIuHU 3JeKTpokapauoctumyssTopa (OKC) B pa3nuyHbIX Kiaccax
HPOJIOKUTENILHOCTH KOPPUTHPOBAHHOTO HHTepBaia QTC cTUMYNMPOBaHHBIX KOMILIEKCOB. OLEHHBAH 1107,
BO3PACT MAIMEHTOB; (hOpMBI XpOHUUECKOH HiteMuueckoit 6one3nu cepamna (XMBC): moctuHpapKTHBINA Kap-
Irockiepos, (yHkiuoHanbHble kinacesl (OK) crabunbhoi crenokapauu (I-1V); craguu aprepuanbHOM THU-
neprensun (AT') (I-111) u crenenn AT (1-3), Tun caxaproro auadera (CJ1); popmbl GUOPpHILISIIN Tpeacep-
it (OII) (mapokcusmanbHas U nepcuctupytomas, nocrosiHuas); K (1-1V) u cramun (I-111) xporngeckoit
cepueuno Henocratounoctd (XCH); dyHkuponanpHeie nokazarenu no umiuanrauun OKC u B octpom
MoCJIeonepalMoHHoM nepuoae (Ha 3—5 CyTKH): MPOJOIDKHTENLHOCTh KOppUrupoBaHHoro nHrepsana QTC,
yactoTy cepaeunbix cokpamienuii (UCC), ¢pakuuto BbiOpoca (DB), KOHEUHO-CUCTOIMYECKUI U KOHEYHO-
muacronnueckuid 00bembl (KCO u KJ1O) nesoro xenynouka (JIXK), tonmmny 3anueit crenku (3C) JIK, Ton-
LIMHY MexokerynoukoBoi nmeperopoaxu (MXKII), maccy muokapzaa neBoro sxkenyaouka (MMJDK), nepenne-
3aaHui pa3mep Jeoro npeacepaus (JIIT). ITauuenTtsr ObuTH pa3aeneHsl Ha KIAcchl: Kiace | — HOpMalbHOTO
QTc (320440 mc) — 27 (22 %) manuenTos, knacc 2 — ymmuaeHHoro QTc (> 440 mc) — 97 (78 %) narmen-
ToB. J{y1s1 06pabOTKH JaHHBIX UCIOIb30BATICH CTAHAAPTHBIC CTATHCTHYECKHE POLIEAYPHI ¢ HoMoIIbi0 Micro-
soft Excel. Pe3ynbTaThl OKa3aiu, 9T0 B OCTPOM IOCIICOIEPAIMOHHOM meproze mocie uMmiantanun JKC y
22 % manueHToB NPOAOIDKUTENLHOCT HHTepBasia QTC cTUMYITHPOBAaHHBIX KOMIUIEKCOB YIaeTcsl yCTaHOBHUTh
B (usmonornueckoM auamnazoHe 3Ha4eHHH M y 78 % — OHA NPOAOIDKAeT OCTaBaThCS JOJIBINEH WMIIM Jaxke
yuIMHsIeTCs. Y JUIMHEHHE acCOLMUpYeTCs ¢ Oonplieill uactoror pa3utus U yBennuenueMm OK u craaunit XCH,
6onpimmu 3HaueHwssMu KCO u KJIO, mpemmyriectBentno B pexumax crumymsiuan VVI/VVIR u DDD/
DDDR. ITanuentsr ¢ OKC Hy)kaarotcs B 60iee TIIaTeTbHOM KOHTPOJIE KaK MapaMeTpoB CTUMYIIIIUH, TaK U
MIPOBOAVMOM MEAUKAMEHTO3HON TEpanH.

K/TIOYEBBIE CJIOBA: >neKTpoKapAXOCTUMYIISIIHA, KapIUOPECHHXPOHU3UPYIOMIAs Teparus, SJIEKTPO-
kapauorpadwus, uarepBan QTcC

Output of corrected QT interval duration  with the clinical features of patients in the acute
(QTc) values beyond physiological scope, so-  postoperative period.
F:alled qualified sho_rtemng and elongat_lon, is an MATERIALS AND METHODS
important prognostic factor among patients with
sinus rhythm and with implanted pacemakers 124 patients aged 68 = 8 (M + sd) (61 — fe-
(PM) [1-3]. male, 63 — male) were examined in the
However, the possible link of the stimulated  department of ultrasound and instrumental
QTc interval duration complexes and clinical  diagnostics with miniinvasive interventions of
features of patients with implanted pacemakers  SI «Zaycev V. T. Institute of General and
in the acute postoperative period is not reported  Urgent Surgery of NAMS of Ukraine», among

in the literature. them — 29 patients has sinus node dysfunction
Aims: to evaluate the link between the clas-  (SND), 78 patients — atrio-ventricular block
ses of stimulated QTc interval duration under  (AVB) (57 — Ill degree, 16 — Il degree, 5 —

different modes of permanent cardiac pacing | degree), 40 — atrial fibrillation (AF), 7 —
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dilated cardiomyopathy (DCMP). All patients
were underwent permanent pacing therapy from
2006 to 2012 in modes: DDD (25 patients) and
DDDR (42 patients), among them 29 patients
with mainly atrial pacing (more than 90 %),
VVI (36 patients), VVIR (12 patients), cardiac
resynchronization therapy (CRT) (9 patients).

Evaluation was made by sex and age of the
patients, chronic forms of ischemic heart
disease (CIHD) — postinfarction cardiosclero-
sis, stable angina (I-1V functional classes (FC))
[4]; stable angina (I-1V functional classes
(FC)), arterial hypertension (AH) — 1-3 degre-
es and stages (1-4), type of diabetes mellitus
(DM), atrial fibrillation (AF) (paroxysmal,
persistent and permanent), chronic heart failure
(CHF) — stages 1111, I-1V (FC)) [4]; func-
tional indicators before pacemaker implantation
and in the acute postoperative period (3-5 days
after surgery): QTc interval duration, heart rate
(HR), systolic blood pressure (SBP) and diasto-
lic blood pressure (DBP); figures echocardio-
graphy: ejection fraction (EF) of the left ven-
tricle (LV), anterior-posterior size of the left
atrium (LA), end-systolic volume (ESV) and
end-diastolic volume (EDV), the thickness of
the back wall of the left ventricle (AP LV), the
thickness of the interventricular septum (I1VS),
left ventricular mass (LVM).

To measure the duration of the QT interval
and heart rate of the patients before and after
pacemaker implantation (3-5 days after sur-
gery) were recorded on a computer ECG
electrocardiograph «Cardiolab+» (HAI-Medi-
ca). The stimulated QTc interval duration was
measured after the removal of the stimulus
artifact in three consecutive complexes of the Q
wave to the beginning of the descending
segment of the return of the T wave in leads to
the contour Il, V5, and V6 with choosing of a
maximum value. The corrected QT interval
duration (QTc) of the patients with spontaneo-
us rhythm and pacing was calculated by the
Bazett formula: QTc = QT / (RR ~ 0,5). For
patients with AF, QTc was calculated using the
formula QTc = QT + 0,154 x (1000 — RR) Fer-
mingem study for patients with atrial fibril-
lation [12], the measurement accuracy —
0,5 ms. SBP and DBP were measured by tono-
meter Microlife BP AG1-20 Korotkov method,
the measurement accuracy — 1 mm Hg.

Echocardiography was conducted by the
ultrasound machine Siemens Cypress and
Toshiba Applio 400. RA, LA, RV sizes, end-
systolic size (ESS), end-diastolic size (EDS)
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and AP LV, IVS thickness was measured. EDV
and ESV were calculated by the method of
Simpson. LVEF was calculated using the
formula LVEF = (EDV - ESV) / EDV *100 %.
Left ventricular mass (LVM) was calculated
according to the formula Devereux: LVM =
1,04%((AP LV + VS + ESS)*~ ESS®) —13,6
[2]. The measurement accuracy was 0,5 mm.
For the calculation of ejection fraction (EF)
using the formula PV = SV /EDV [5].

The patients with pacemakers were divided
into 3 classes of stimulated QTc interval dura-
tion: Class 1 — normal (in the physiological
range of values) — 320-439 ms, Class 2 —
(qualified) an elongated QTc — > 440 ms, and
Class 3 — (qualified) shortened the QTc —
<320 ms [10]. Values and/or frequency of
clinical signs in the classes were estimated in
the total sample, and electrophysiological
parameters, moreover, a separate group with
mainly atrial pacing.

The data were processed after formation the
Microsoft Excel and Statistica base. For statis-
tical evaluation of the results, the parametric
criteria (mean — M, standard deviation — sd)
and nonparametric ones (absolute (n, number)
and relative (percentage of (p, %) and the mean
percentage error (sP), the criterion y?) units)
were used. The probability of differences
between groups was determined using a non-
parametric U — Mann-Whitney test. The ex-
pected result is determined by levels of relia-
bility p < 0,01 and p < 0,05.

RESULTS AND DISCUSSION

Distribution of QTc interval duration in the
studied group of patients before pacemaker
implantation was close to normal with the mode
in the physiological range. Ventricular stimula-
tion did not change its shape, but moved stimu-
lated QTc interval duration to higher values
(Fig. 1A). Sex differences were not found
(Fig. 1B, C).

There are a 27 (22 %) patients in class 1
(male — 16, female — 11, in the stimulation
mode DDD / DDDR — 11 patients (41 %),
VVI/VVIR — 16 patients (59 %), patients with
mainly atrial pacing — 10 (37 %)) and 97 pa-
tients (78 %) in class 2 (male — 47, female —
50, in the stimulation mode DDD/DDDR —
56 patients (58 %), VVI/VVIR — 32 patients
(33 %) , CRT — 9 patients (9 %)), patients with
mainly atrial pacing — 19 (20 %)). In class 3,
there was not a single patient. Average duration
of the QTc interval in class 1 patients has not
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Fig. 1. Distribution of QTc interval duration before and after (stimulated) pacemaker implantation
in the studied group of patients, including those of female (B) and male (C) sex

changed (from 420 £+ 53 ms, to 419 £ 14 ms)
and class 2 patients — lengthened (from 460 +
48 ms to 506 + 42 ms), but neither in the first
nor the second did not reflect the essence of
individual patient.

QTc interval duration before and after pace-
maker implantation in acute postoperative
period in 15 (56%) patients of class 1 was
within the physiological range of values and in

l. 1a

T 03 V) -t 51 vion Fow N

2a

T 84 (LY

32

12 (44%) — initially extended and shortened to
class 1 after pacemaker implantation. QTc in-
terval before and after pacemaker implantation
was lengthened in 61 (63%) patients of class 2,
and in 36 (37%) — extending from physiologi-
cal values to class 2 after pacemaker implantati-
on. Individual changes in the QTc interval dura-
tion in response to the pacing for classes 1, 2, and
transitions between them are shown in Fig. 2.

18
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1B

2B

Fig. 2. Individual changes in the QTc interval duration of the in patients’ response to the pacing

Legend:
| —class 1:

1 — shortening initially extended to normal QTc, 2 — changes within class 1;

Il —class 2:

1 — elongation initially normal to lengthened QTc, 2 — changes within class 2;
a — before pacemaker implantation, b — after pacemaker implantation

QTc interval duration in patients with main-
ly atrial pacing was similar to that of the total
sample before and after pacing in classes (in
the class 1: 421 +35 ms before and 412 +
+ 12 ms after stimulation vs 420 + 53 and
419 + 14 ms in the total sample (p > 0,05); in

the class 2: 432 + 57 ms and 505 ms + 39 vs
460 + 48 and 506 = 42 (p > 0,05), respectively).

Clinical features of patients with pacema-
kers are presented in the classes of stimulated
QTc interval duration in the acute postoperati-
ve period in Table 1.

Table 1
Clinical features of patients with pacemakers in the classes of stimulated QTc interval duration
in the acute postoperative period (% % p)

Clinical features All off patients, Class of stimulated QTc interval duration
the proportion
of total Class 1 Class 2
(n, % % p)

Sex (n, % + p) Male 63, (51 +4) 25+5 7515
Female 61, (49 +4) 18+5 82+5

Age (M + sd, years) 124 68 +7 68+9
o | CIHD Postinfarction 16, (13 £ 3) 7+5 14 +4

§ cardiosclerosis (n, %p)

2 Stable Total 49, (40 +4) 48 +10* 37+5
angina FCI 13, (27 £ 6) 38 +13 22+7
(n, % + p) FCII 22,(45+7) 62 +13* 39+ 8*
FC I 11, (22 £ 6) - 31+8*

FC IV 3,(6+3) - 8+5

w
w
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Continuation of table 1

Avrterial Total 102, (82 +3) 85+7 81+4

hypertension | Stage I 5(5%2) 4+4 512

(n, % xp) I 56, (55 +5) 57 £10* 54 + 6*

11l 39, (40 +5) 39+10 41+6

Degree 1 39, (40 +5) 43 + 10 416

2 27,(26 +4) 178 2945

3 13, (13£3) 9+6 10+£3
Diabetes Total 17, (14 £ 3) 414 16 £ 4*

mellitus Type 1 1,(6£6) - 66

(n, % £p) Type 2 16, (94 £ 6) 100 94 +6*

@ ,fb‘tt)riﬁl Total 40, (32 £ 4) 41+9 30+5

£ | fibrillation Paroxysmal and "

S| 0 %tp) ersitont 22, (55 +8) 64+ 15 5249
> Permanent 18, (45 £ 8) 36+15 48+9
S| CHF Total 92, (74 +4) 67+9 76 +4*

g (n, % £p) FC [ 9,(10+3) 22+10 73
I 42, (46 £ 5) 44 +12* 46 + 6"

Il 35,(38+5) 33+ 39+6

v 6,(6+2) - 8+3

Stage [ 11, (121 3) 1749 1114

1A 55, (60 +5) 2+117 55 + 6*

1B 24, (26 +4) 615 3+5

Il 2,(2+1) - 3+2

Comment :

p — average percentage error, M — mean value, sd — standard deviation;
* p < 0,05 — between the values in the classes after pacemaker implantation,
**p <0,05— aclass of values before and after pacemaker implantation

Age, sex, the proportion of patients with
postinfarction cardiosclerosis, AH, the ratio of
the degrees and stages of hypertension (preva-
lence of stage Il, and 1 degree) in classes 1 and
2 were not statistically different. Stable angina
was more frequent in the class 1 (p < 0,05),
which was dominated by patients with FC II.
In class 2 equally often met Il and Ill angina.
Patients with 11l and IV FC stable angina were
represented only in class 2.

The amount of patients with type 2 diabetes
in the 1 was smaller than in class 2 (p < 0,05).
Diabetes mellitus type 1 was observed only
1 patient in Class 2.

AF was more frequent in class 1 than in
class 2 (p <0,05). In class 1 prevailed over pa-
roxysmal and persistent AF constant (p <
< 0,05), in class 2 statistically significant diffe-
rences in their frequencies were not. CHF was
observed more frequently in class 2 (p < 0,05).
In both classes of patients with FC 11 and stage
IIA CHF are prevail (p < 0,05), III and IV CHF
stage was more frequent in class 2.

Functional performance in the classes of sti-
mulated QTc interval duration before pacema-
ker implantation and in the acute postoperative
period are shown in Table 2.

34

The average heart rate after pacemaker im-
plantation in both classes was established more
than before to 7 1/min in class 1 and 13 1/min
in class 2.

Systolic and diastolic blood pressure, ejecti-
on fraction, antero-posterior size of the LA, the
thickness of the 1VS and AP LV, and average
LVM did not differ significantly in classes of
patients, and in each of them before and after
pacemaker implantation, except for the mean
value of ESV and EDV, which were larger be-
fore pacemaker implantation, and have a direct
correlation with the QTc interval duration (p <
<0,05).

Distribution of the QTc interval within
adults was close to normal [6]. Our data regar-
ding it among patients with bradyarrhythmia
before and after pacemaker implantation are
new.

In the present study confirmed the indivi-
duality of the QTc interval duration reactions
to stimulation with shortening and lengthening
among some other patients after pacemaker
implantation. Prochnau at al. [7] were observed
QTc interval shortening among patients with
CRT and Medina-Ravell VA at al. [8] — its
elongation among patients with biventricular
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Table 2
Functional performance in the classes of stimulated QTc interval duration
in the acute postoperative period before and after pacemaker implantation (M * sd)
Class of stimulated QTc interval duration
Functional performance Class 1 Class 2
Before pacing Paced Before pacing Paced
HR (Msd, 1/min) 61+ 11 68 + 6** 58+ 16 71+ 9"
BP SBP (M + sd, mm Hg) 143 £19 137 £17 145+ 15 145 + 17
DBP (M + sd, mm Hg) 83110 82110 84+ 11 84110
Figures EF (M« sd, %) 45+ 8 52+9 41+10 51113
echocardio LA (M £ sd, sm) 46+0,5 44+05 47+0,6 45+0,7
graphy ESV (M £ sd, ml) 62 + 27* 41 + 32+ 109 + 35* 87 + 55**
EDV (M + sd, ml) 170 + 31* 149 + 36** 226 +42* 179 + 60**
AP LV (M + sd, sm) 1,23+0,1 1,23+0,11 12+0,16 1,19+1,15
IVS (M + sd, sm) 1,22 +0,15 1,23+0,13 12+0,14 12+0,18
LVM (M +sd, g) 331+ 63 337 + 71 341+ 90 331+ 86
Comment :

M — mean value, sd — standart deviation;
* p < 0,05 — between the values in the classes,

**p <0,05— aclass values before and after pacemaker implantation

pacing, which was associated with an unfavo-
rable increase in transmural dispersion of
repolarization.

The possibility of lengthening the duration
of the QTc interval with a qualified going
beyond the physiological range of values was
shown in all studied modes of stimulation per-
formed by us, unlike J.A. Chiladakis et al. [9].
The probable reason for this is the large
amount of patients with baseline repolarization
disorders and borderline QTc values before
pacemaker implantation among some patients
[10], a few CRT implantations for economic
reasons, as well as the selection of sub-optimal
stimulation parameters and drug therapy.

We also found that the duration of the QTc
interval among patients with SND after pace-
maker implantation with mainly atrial pacing is
similar to that among patients with other
modes of stimulation.

A large proportion of heart failure, higher
stage and CHF FC, FC stable angina, higher
EDV and ESV among patients with impaired
repolarization and a prolonged QTc interval
were identified by us, as T. Ishikawa at al.
[11]. As for the greater incidence of type 2 dia-
betes mellitus in the class of QTc prolongation
in patients with a pacemaker, such data in the
literature was not found.

Taking into consideration that the lengthe-
ning of the QTc interval associated high risk of
acute cardiovascular events up to sudden car-
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diac death [7, 12, 13], these results require a
dedicated research.

Patients with a qualified lengthening of the
QTc interval after pacemaker implantation for
permanent pacing in the acute postoperative
period require more attention and in optimaza-
tion of its parameters, and in therapeutic mana-
gement.

CONCLUSIONS

1. Pacemaker implantation in all modes of
stimulation has a modifying effect on the QTc
interval duration in the acute postoperative
period, with 22 % of patients in the physiologi-
cal range of values, and in 78 % — it continues
to be long or even elongates.

2. Prolongation of stimulated QTc interval
duration associated with the increase in FC and
stages of heart failure, high values of CSR and
EDV, mainly in VVI/VVIR and DDD/DDDR
modes of stimulation.

3. Patients require more careful monitoring
of the stimulation parameters and ongoing drug
therapy, because of the potential for permanent
pacemaker lengthening of the QTc interval.

PROSPECTS FOR FURTHER RESEARCH

It seems appropriate to investigate the rela-
tionship changes of the QTc interval duration
among patients with implanted pacemaker due
to the stimulation parameters and characteris-
tics of ongoing drug therapy.
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