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QRS COMPLEX DURATION AND CLINICAL FEATURES
OF PATIENTS WITH PERMANENT PACEMAKERS
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125 patients (57 — women, 68 — males) with permanent pacing were examined. Among the indications
for pacemaker installation there were atrio-ventricular block (AV-block) — 77 people (62 + 4 %), sick sinus
node syndrome (SSNS) — 32 patients (26 + 4 %), bradysystolic AF — 8 patients (6 + 2 %). 8 patients with
cardioresynchronization therapy (6 + 2 %) were also included. Average age was 69 + 7 years. The patients
were divided into two groups: first — patients with QRS complex duration under 120 mc, second — QRS
duration complex with more than 120 mc. It was found that QRS complex duration with more than 120 mc is
associated with males and patients with postinfarction cardiosclerosis, heavier functional class of heart failure
and atrial fibrillation. Given the trend towards more clinically significant cardiovascular disease in patients
with a QRS complex duration with more than 120 mc, this group of patients needs optimal therapeutic
management. The results show the feasibility of and prospects for further study of this group of patients.
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TPUBAJIICTDH QRS KOMIIJIEKCY TA KJITHIYHI OCOBJIMBOCTI ITALIIEHTIB
3 HOCTIMHOIO EJEKTPOKAPAIOCTUMY JISILIIEIO

1. B. Hlanina’, /. €. Boakoé? /. O. Jlonin®, M. 1. Aonyuancexuir’

! XapkiBchKuii HanlioHabHUH yHiBepcuTeT iMeHi B. H. Kapasina, Ykpaina

2 1Y «luctutyT 3aranbHoi Ta HeBiakiaaauoi xipyprii HAMH Ykpaiunu imeni B. T. 3aitueBa», m. Xapkis,
VYkpaina

Byno mocnimkeno 125 nauientiB (57 — iHOK, 68 — 4YOJIOBIKIB) 3 TOCTIHHOIO €JIEKTPOKAPIIOCTUMY-
nsiiero. Cepest MoKa3aHb O IMIUIAHTAIT eIEKTPOKAPIIOCTUMYIIATOPa OyJI0 MepeicepAHO-IUTYHOYKOBa 0I10-
kaga (AB — Gmokama ) — 77 oci6 (62%) , cunnpom ciabkocti cunycoBoro By3ina (CCCY) — 32 namieHTiB
(26%) , Opanicicromiueckast popma ¢ibpunanii nepencepap — 8 mauieHTiB (6%). Bynu Takox mocimimxeHi
8 marieHTiB 3 KapaiopeciHXpoHizipyromielt Tepamieto ( 6%). Cepenniil Bik mauieHTiB cknaB 69 + 7 pokis. [la-
LieHTH OyNnM PO3ALIeHI Ha JBI IpymH: mepiia — mnarieHTu 3 TpuBaiicTio QRS xomrmuiekcy menmre 120 mc,
npyra — oOinbine 120 mc. Byno BusiBieHo, mo tpuanicte QRS xomrmuiekcy 6inbine 120 Mc acomitoBanacs 3
YOJIOBIUOIO CTATTIO , MOCTIH(GAPKTHUM KapIOCKIEPO30M, OLIbII BaXKUM (DYHKIIOHATBHUM KJIaCOM XPOHIY-
HOI CepIeBOi HeIOCTATHOCTI Ta QiOpmuIsAmil mepeacepap. 3 ypaxyBaHHIM TEHIEHII{ 70 OUTBII KITIHIYHO 3HA-
YYMIAX CEPLEBO-CYAMHHHUX 3aXBOPIOBAHb y MAIli€HTIB 3 TpuBamictio QRS kommiekcy Outpme 120 mc, s
rpyla MamieHTiB NoTpedye ONTHMAIBFHOIO TEPANIeBTUYHOMY MEHEIDKMEHTY. Pe3ynbTaTi IMoKa3yIoTh MOXIIN-
BOCTI Ta MEPCIEKTUBH [T MOAAIBIIOT0 BUBYCHHS ITi€] TPYIH MAIli€HTIB.

K/TIOY90BI CJIOBA: nocriiiHa e1eKTPOKapAiOCTUMYIIALIS, KapAiOpeCHHXPOHI3yI0Ya Tepallis, XpOoHi4Ha
cepIieBa HeJJOCTATHICTh

NPOJOIKUTE/IBHOCTD QRS KOMILIEKCA 1 K/IMHUTYECKHE OCOBEHHOCTH
MMAOUEHTOB C IIOCTOSAHHOMU JJIEKTPOKAPIMOCTUMYJISIMUEN
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Bruto uccnenoBano 125 marmuerToB (57 — KEHIMH, 68 — MYXKUYHH) C MIOCTOSHHOHW AIIEKTPOKAPIAOCTH-
Mymsued. Cpequ moka3aHUuM K UMILIAHTAIIUH SJIEKTPOKApAHOCTUMYISITOpa OBLIO TIPpeAcepIHO-KETyT0IKO-
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Boii Giiokana (AB-6mokana) — 77 uenoex (62 %), cuaapoM ciadoctr cuHycoBoro y3na (CCCY) — 32 na-
mueHToB (26%), Opamucucronmyeckas ¢opma GuOpwuissmu npeacepnuit — 8 mareHToB (6 %). B
TaK)Ke MCCIEOBaHbI § MAMEHTOB C KapOpeCHHXPOHU3UpYromei Tepamueit (6 %). CpenHuil Bo3pacT marm-
€HTOB cocTaBuI 69 + 7 nert. [lanueHTs! ObUIH pa3/eNieHbl Ha JIBE TPYIIbL: MepBas — MAlHUEeHTHI ¢ MPOIOIKH-
TerapHOCTRI0 QRS KoMmutekca MeHee 120 mc, BTopas — Oonee 120 Mc. Bbu1o 00HapyXeHO, YTO MPOAOIIKHUTE-
mpHOCTH QRS KoMmIutekca Gonee 120 Mc acconmupoBaiach ¢ MY)KCKHUM IIOJIOM, MOCTHH(APKTHBIM Kapauo-
CKJIEPO30M, OoJiee TshKeNbIM (DYHKIMOHAIBHBIM KIIACCOM XPOHHYECKOH CepAeYHOH He0CTaTOYHOCTH U (hud-
pwusinun npencepauid. C yueroM TeHISHIMU K Ooliee KIMHUYECKH 3HAYMMBIM CEpACYHO-COCYIUCTBIM 3a00-
JICBAHWSM Y TMAIUCHTOB C MPOAOKHTENbHOCTEIO QRS komutekca 6omee 120 Mc, 3Ta Tpynma ManueHTOB
HYXXJIAeTCSl B ONTHMAJIbHOM TEPANeBTHYSCKOM MEHEMKMEHTe. Pe3yiabTaThl MOKA3bIBAIOT BO3MOXKHOCTH H
MEePCHEKTUBBI JUTsI A TbHEHINIET0 H3yIEHHUS 3TOM TPYIIIBI MAIHEHTOB.

KIIFOYEBBIE CJIOBA: miocTosiHHAsI DIEKTPOKaApAUOCTUMYJISIHS, KapIUOPECUHXPOHU3UPYIOIasl Tepa-
Ysl, XpPOHUYECKAsl Cep/IeuHasi HEJJOCTATOUHOCTh

Permanent pacing is the primary method of CIHD and AH were diagnosed in accor-
treatment of bradysystolic rhythm disturbances dance with the recommendations of the Ukrai-
and medical refractory chronic heart failure nian Association of Cardiology (2007). CHF
(CHF) [1]. stage and FC were assessed in line with the

The effectiveness of pacing is defined by  guidelines of the Ukrainian Association of Car-
the QRS complex duration. For example, a  diology (2012) [5]. Evaluation of AF and its
wide QRS complex is associated with frequent ~ forms was made according to the Working
hospitalizations and a higher risk of cardiac ~ Group of Cardiac rhythm disorders [7].
death [2-4]. SBP and DBP were measured by Korot-

So far, we haven’t found any publications kov’s method as recommended by the Associa-
containing with comparing clinical conditions  tion of Cardiologists of Ukraine to prevent and
of patients with pacemakers in different QRS  treat hypertension through using tonometer

complex duration. Microlife BP AG1 — 20 after 5 minute rest.
The purpose of this paper is to analyze the ~ The measurement accuracy was 2 mm Hg.

clinical features of patients with pacemakers Electrocardiogram (ECG) was performed

depending on the QRS complex duration. with computer electrocardiograph Cardiolab+

2000 in the early postoperative period (the
MATERIALS AND METHODS third — fifth day after the pacemaker installa-

125 patients (57 — women, 68 — men)  tion). The stimulated QRS complex duration
who underwent permanent pacing therapy were  was measured in leads Il, V5, V6 (the average
examined in the department of ultrasound and of three consecutive complexes) with choosing
instrumental diagnosis with miniinvasive inter-  of a maximum value. The measurement accu-

ventions of Sl «Zaycev V. T. Institute of Gen-  racy was 1mc.
eral and Urgent Surgery NAMS of Ukraine». Echocardiography was conducted by the
The average age was 69 + 7 years. ultrasound machine Toshiba. LF, RF, RV sizes

Evaluation was made of the age and sex of  and IVS thickness was measured. EDV and
the patients, the availability of diseases (chro- ESV were calculated by Teichholz’s formula.
nic ischemic heart disease (CIHD) and its EDV = (7 «EDD? /(2,4 + EDD), ESV=(7-
forms — postinfarction cardiosclerosis, stable * ESD? / (2,4 + ESD). LVEF was calculated
angina (I-1V functional classes (FC)), arterial using the formula LVEF = (EDV — ESV)/
hypertension (AH) — 1-3 degrees and stages EDV * 100 %. The measurement accuracy was
1-4), and the presence of clinical syndromes 0,5 mm.

(atrial fibrillation (AF) (paroxysmal, persistent The patients were divided into two groups:
and permanent), chronic heart failure (CHF) — 1 — with the QRS complex duration under
stages I-Ill, 1-1V (FC)). Also, left ventricle 120 mc, 2 — more than 120 mc. The age and

gjection fraction (LVEF), end-diastolic and  sex of the patients, along with the availability
end-systolic volumes, interventricular septum  of diseases, clinical syndromes and functional
(IVS) thickness, left (LA) and right atrium  values were assessed and compared in the se-
(RA), right ventricular (RV) sizes, systolic lected groups.

(SBP) and diastolic blood pressure (DBP) were The data were brought into the Microsoft
estimated. Excel base. For statistical evaluation of the re-
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sults, the parametric criteria (the mean — M,
sd — the average deviation) and nonparamet-
ric ones (absolute (n, the number) and rela-
tive (p, %) units) were used. The probability
of differences between groups was deter-
mined using a non-parametric U — Mann-
Whitney test. The expected result is
determined by levels of reliability p < 0,01 and
p <0,05.

RESULTS AND DISCUSSION

Table 1 shows the distribution of patients
with installed pacemakers into groups accor-
ding to the QRS stimulated complex duration.
The average age of the patients in the groups
was the same (p > 0,05). In the first group the
predominant patients were women, and in the
second — men (p < 0,05).

Table 1

Clinical characteristics of patients with pacemakers

- QRS complex duration
Clinical data Total Under 120 m¢ | More than 120 mc
Age, years (M + sd) 125 69+ 8 69+7
0 F 57 65+9 40 £ 5
Sex(n, %+ sP) M 66 359 605
Postinfarction cardiosclerosis, (n, % + sP) 14 3+1 14 +4*
© _ Total 41 38+9 31+8
Q 2% FCI 10 - 33+9
o PR FC I 19 63 + 15 40+9
T = FC Il 10 37+15 20+7
N FC IV 2 - 7+5
Total 102 83+7 81+4
0 23 14+6 19+4
@ Degree 1 39 26+8 33+5
§ Arterial hypertention g ?? ?8 f g 480f35
5 | (n%=sP) = =
0 23 14+6 19+4
Stage 1 3 7+5 2+1
2 60 38+9 51+5*
3 39 4149 28+5*
Type 1 = - -
. . 2 15 14+6 12+3
Diabetes mellitus, .
(n, %+ sP) Light - - -
' Severity Medium 10 10+6 8+3
Heavy 5 4+3 4+2
Total 95 70+5 78 +4
[ 7 10+6 4+2
Stage A 60 3149 51+5*
3 lIb 25 24+8 19+4
§ | CHF (n,% +sP) Il 3 4+4 2+1
2 | 5 10+6 3+2
% Il 48 66+9 50+7
o FC *
= 1l 29 2148 39+6
o \Y 6 3+3 8+4
Total 40 24+8 34+5
AF (n, % + sP) Paroxysmal and persistent 20 10+6 17+4
Permanent 20 14+6 17+4
Comment:

*p <0,05; ** p <0,01 — the level of significance of differences;

sP — percent average error,
M — mean value,
sd — standard deviation

In the structure of CIHD, the proportion of
patients with postinfarction cardiosclerosis was
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lower in group 1 than in group 2 (p < 0,05).
The distribution of patients with stable angina




in both groups was even. In the first group the
patients with Il and 11l stable angina FC were
predominant. The patients with hypertension
were also divided into groups evenly. The dif-
ferences between the groups in degrees of AH
have not been detected (p > 0,05). There were
less patients with stage 2 hypertension in the
first group and more with stage 3 (p <0,05).
The number of patients with stage 2 hyperten-
sion was prevailing in group 2 (p <0,05). The

Series «Mediciney. Issue 25

proportion of the patients with CHF and AF
was lower in group 1, but the differences were
not significant (p > 0,05). The patients with
type 1 diabetes have not been identified. The
distribution of patients with type 2 diabetes in
both groups was uniform (p > 0,05).

The significance levels of heart rate, systo-
lic and diastolic blood pressure, as well as
echocardiographic parameters in patients with
pacemakers are presented in Table 2.

Table 2

Functional performance in patients with pacemakers

Functional value QRS complex duration
Under 120 mc More than 120 mc

5P, (M- 50, ) ooF 10 s
. Spontaneous 54 +13 50+ 11

HR, (M £ sd, beats/min) Stimulated 69+ 6 69+ 9
EF (M + sd, %) 53+13 50 +10

ESV (M £ sd, ml) 82 + 56 85+ 47
EDV (M + sd,ml) 152 + 64 151 + 46

IVS, (M + sd, cm) 1.15+0.2 12+0.1
LA (M + sd, cm) 45+0.7 43+0.6
RA (M + sd, cm) 43+0.7 44+0,6
RV (M £m sd, cm) 29+06 32+06

Comment:
* P <0,05 — the level of significance of differences

Functional characteristics of patients in
groups did not vary significantly (p > 0,05).

QRS complex duration is estimated as a
useful indicator of ventricular function, in pa-
tients with own rhythm [3] and those with pa-
cemakers [4, 7].

QRS complex widening in patients with
pacemakers, as well as with their own rhythm, is
associated with the higher prevalence of comor-
bid conditions. CHF severity and consequent
increase in the frequency of hospitalizations
were showed by Shukla [2]. In our study, CHF
also proved to be more serious in patients in
QRS complex duration with more than 120 mc.
The high rate of occurrence of permanent atrial
fibrillation in patients with widened QRS comp-
lex [9, 10] is reflected in our work.

The relationship between QRS complex du-
ration and the changes in the functional para-
meters in patients with pacemakers has been
studied to a much lesser extent. The decrease
in SBP in QRS complex widening patients
with pacemakers was showed by Young J. H.
et al. Sumiyoshi et al. associated the lower
LVEF and LV EDV in patients with pace-
makers with QRS complex widening, which is
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confirmed by other studies. Our research has
found no significant differences in terms of
echocardiography in patients with pacemakers
in different rates of QRS complex duration.

The fact that there is no statistically signifi-
cant differences in most clinical parameters in
patients with pacemakers in different rates of
QRS complex duration is positive. The higher
prevalence of postinfarction cardiosclerosis,
CHF FC, AF in patients with QRS duration
with more than 120 mc and their sex dif-
ferences should be taken into account in the
course of therapeutic management after the pa-
cemaker installation.

CONCLUSIONS

1. QRS complex duration is associated
with clinical features of patients with perma-
nent pacemakers. Among the patients with
QRS complex duration with more than 120 mc
vs that under 120 mc, predominant are males
and patients with postinfarction cardiosclero-
sis, heavier functional class of chronic heart
failure and atrial fibrillation.

2. Patients with QRS duration more than
120 mc require thorough therapeutic management.
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It seems appropriate to undertake a further ~ permanent pacemakers, taking into account

clinical insight into features of patients with QRS complex duration.

REFERENCES

1.

2.

9.

Clinical guidelines of the electrophysiological studies of catheter ablation and the use of antiarrhythmic
implantable devices, GFCF and VNOA // New edition. — 2011. — P. 17—109.

Shukla H. H. Heart failure hospitalization is more common in pacemaker patients with sinus node
dysfunction and a prolonged paced QRS duration / H. H. Shukla, A. S. Hellkamp, E. A James, G. C. [et
al.] // Heart Rhythm. — 2005. — Vol. 2 (3). — P. 245—251.

Bode-Schnurbus L. QRS duration: a simple marker for predicting cardiac mortality in ICD patients with
heart failure / L. Bode-Schnurbus, D. Bocker, M. Block [et al.] // Heart. — 2003. — Vol. 89. — P. 1157—
1162.

Chen S. Paced QRS duration as a predictor for clinical heart failure events during right ventricular apical
pacing in patients with idiopathic complete atrioventricular block: results from an observational cohort
study (PREDICT-HF) / S. Chen, Y.Yin[et al.] // European Journal of Heart Failure. — 2013. —
Vol. 15 (3). — P. 352—3509.

Recommendations on diagnostics and treatment of chronic heart failure // Association of Cardiology of
Ukraine. — 2012. — P. 1—52.

Diagnostics and treatment of atrial fibrillation. Recommendations of the working group on heart rhythm
disorders // Association of Cardiology of Ukraine. — 2011. — P. 1—160.

Su Y. Relationships between paced QRS duration and left cardiac structures and func-
tion /Y. Su, W.Pan, X. Gong [et al.] // Acta Cardiologica. — 2009. — Vol. 64 (2). — P. 231—238.
Leclercq C. InSync Study Group. Comparative effects of ventricular resynchronization therapy in heart
failure patients with or without coronary artery disease / C. Leclercq, D. Gras, A. Tang [et al.] / Annals of
the Cardiology and Angiology. — 2004. — Vol. 53 (4). — P. 171—176.

Daubert J. C. Atrial fibrillation and heart failure: a mutually noxious association / J. C. Daubert // Euro-
pace. — 2004. — Vol. 5. — P. 1—4.

10.Lin Y. J. Incremental changes in QRS duration predict mortality in patients with atrial fibrilla-

tion /Y. J. Lin, Y. B. Liu, C. C. Chu // Pacing Clinical Electrophysiology. — 2009. — Vol. 32 (11). —
P. 88—94.

46


https://docviewer.yandex.ru/r.xml?sk=y9fe6c9eb357715651cce628b510fb288&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%3Fterm%3DShuklaHH%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D15851312
https://docviewer.yandex.ru/r.xml?sk=y9fe6c9eb357715651cce628b510fb288&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%3Fterm%3DHellkampAS%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D15851312
https://docviewer.yandex.ru/r.xml?sk=y9fe6c9eb357715651cce628b510fb288&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%3Fterm%3DJamesEA%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D15851312
https://docviewer.yandex.ru/r.xml?sk=y9fe6c9eb357715651cce628b510fb288&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F15851312
https://docviewer.yandex.ru/r.xml?sk=y9fe6c9eb357715651cce628b510fb288&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%3Fterm%3DChenS%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D23275473
https://docviewer.yandex.ru/r.xml?sk=y9fe6c9eb357715651cce628b510fb288&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F23275473
https://docviewer.yandex.ru/r.xml?sk=y9fe6c9eb357715651cce628b510fb288&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%3Fterm%3DSuY%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D19476117
https://docviewer.yandex.ru/r.xml?sk=y9fe6c9eb357715651cce628b510fb288&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%3Fterm%3DPanW%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D19476117

