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Introduction
Chronic heart failure (CHF), according to na-

tional and international epidemiological studies,
occurs in 1.0–5.7 % of people over 18 years of age,
and the prevalence of this pathology increases
with age, exceeding 10 % in patients older than
65 years [1, 2]. The epidemiology of CHF in
Tunisia has not been adequately studied. Accor-
ding to O. Saidi, 30 % of Tunisians suffer from
cardiovascular diseases, while the death rate from
this class of diseases in the last 20 years has in-
creased by 10.8 % among men, and by 23.8 %
among women [3]. In Ukraine CHF occurs in 2 %
of the adult population, and occurs in 12–15 %
of cases in patients over 50 years of age. Accor-
ding to the data of Ukrainian authors, at the age
of 55, the risk of heart failure is 33 % for wo-
men, and 28 % for men [4]. Among patients with
CHF, the annual mortality varies from 7 % for
stable / ambulatory patients and up to 17 % for
inpatients, and hospital admissions up to 12
months after the previous hospitalization are 44
and 32 % respectively [5].

The dissynchrony of the contractile function
of the ventricles is an essential pathogenetic mo-
ment of development and progression of CHF
with a reduced systolic function and can not be
corrected by modern drug therapy [6–8]. ECG –
a sign of mechanical dissynchrony is the expan-
sion of the QRS complex ≥ 120 ms, which indi-
cates a violation of intraventricular conduction.
Echocardiographic markers of dissynchrony are
presystolic regurgitation of the mitral valve, inter-
ventricular mechanical delay ≥ 40 ms, delay in
activation of the posterolateral wall of the LV,
delay in movement from the aorta ≥ 140 ms. Pre-
valence of DS with age grows, which can serve
as an explanation for the severe course of CHF
in old age. Modern adequate drug therapy in ac-
cordance with the protocols of medical care for
patients with CHF does not eliminate the dissyn-
chrony [6, 9].

Patients with LV systolic dysfunction often
have an elongated QRS, in some cases a left
bundle branch block develops, aggravating elect-
rophysiological disorders [6, 7]. The use of biven-
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tricular pacing can significantly improve the pro-
gnosis and quality of life of patients with CHF,
reduce the number of hospitalizations. At the
same time, ECG criteria for mechanical disinhro-
nia are indirect, up to 30 % of patients with
prolonged QRS interval do not respond to cardio-
myostimulation [10]. Direct criteria of ventricular
desynchrony include echocardiography, CT and
MRI of the heart, PET [6]. It is also proposed to
use spatial criteria based on a 3D scan of the
vectorradiography [11]. However, ECG criteria
still remain one of the most important when
selecting candidate patients for the implantation
of an artificial pacemaker.

The study was aimed to assess the electrophy-
siological characteristics of candidate patients for
the implantation of a three-chamber pacemaker.

Material and methods
The study was performed on the basis of the

Regional Clinical Hospital (Odessa). 134 patients
with CHF were examined, including 71 (53.0 %)
men, and 63 (47.0 %) women. The age of patients
ranged from 47 to 77 years, an average of
(57.4±1.3) years.

The patients were examined according to the
requirements of the current clinical protocol,
regulated by the order of the Ministry of Health
of Ukraine dated 03.07.06, ¹ 436 «On approval
of the protocols for the provision of medical care
in the specialty “Cardiology”» [12].

All patients underwent an assessment of the
degree of circulatory failure in NYHA, assessed
exercise tolerance with a 6-minute walk test, and
assessed the ECG. ECG analysis was performed
at MAC 5500 (GE Healthcare, USA) [13].
Statistical processing was carried out with the
help of Statistica 10.0 software (StatSoft Inc.,
USA) [14].

Research  results
At the time of the beginning of the study, all

patients had manifestations of heart failure. Pati-
ents complained of shortness of breath during
physical exertion, swelling of the legs, general
weakness, lack of energy, a constant sense of fa-
tigue, sleep disturbances, decreased appetite, noc-
turia and pollakiuria memory impairment. Func-
tional class II of CHF was established in 35
(26.1 %) patients, class III of CHF – in 72 (53.7 %),
and class IV – in 47 (35.1 %).

Further analysis showed that a narrow QRS
interval (< 120 ms) occurs in 77 (57.5 %) patients,

and an elongated (> 120 ms) in 57 (42.5 %),
including 32 (23.9 % ) – due to LBBB. For pa-
tients with an extended QRS interval – on average
(141±7) ms, the changes in the amplitude of Q
and R waves in the leads V1, V2, V3R, and AVR
in the form of rSR’, rsR’, RsR’, RSR’, and rR’.
Paroxysms of reciprocal AV tachycardia were re-
gistered in 4 (3.0 %) patients. On average, heart
rate was in patients with an elongated QRS
interval of (92.3±1.1) bpm.

The appearance of the cardiogram of the
patient with HF, and the prolongation of the QRS
interval is shown in the figure.

The observations showed, that in patients
with nonspecific elongation of the QRS integral,
a change in the QT / RR ratio occurs (in average
450±12). In addition, there was a change in echo-
cardiographic characteristics, including a delayed
achievement of the maximum systolic velocity
of the myocardium in comparison with the oppo-
site wall of the left ventricle by 80 ms and more
(by placing the sensor in the apical four-chamber
position or from the apical access along the long
axis) or by using the method of estimating the
lateral deformation due to deformation delay in
the direction from the anteroposterior to the
posterior wall – 120 ms or more when obtaining
an image of middle segments of the left ventricle
along a short axis.

Currently, DDD is a method of choice that
contributes to the survival of patients with heart
failure. In this regard, we are considering the
possibility of using endocardial biventricular pa-
cing as a more physiological method for treating
ventricular asynchrony.

Results of ECG analysis of a patient with heart
failure at the stage of selection of candidates
for the implantation of a three-chamber pacemaker
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Complex QRS ECG is the key time interval
in the work of the heart. Its shortening is evidence of
accelerated depolarization and transmural activa-
tion and can contribute to electrical instability
of the myocardium and the development of fatal
ventricular arrhythmias. The prolongation of the
QRS complex is associated with impaired depola-
rization and early repolarization of the ventricular
myocardium, which leads to intra- and interventri-
cular dyssynchrony, pathological myocardial remo-
deling, intracardiac hemodynamic disturbances,
decreased cardiac output, and may predispose to
the occurrence of fatal ventricular arrhythmias.

In our opinion, in patients with CHF when
combined with prolonged atrioventricular con-
duction and conducting on the right branch of
the bundle with an elongated ejection time in the
pulmonary artery and aorta there are indicated

to provide the implantation of a three-chamber
pacing.

Conclusions
1. Narrow QRS interval (< 120 ms) occurs in

77 (57.5 %) patients, and an elongated (> 120 ms)
in 57 (42.5 %), including 32 (23.9 % ) – due to
the LBBB.

2. Patients with an extended QRS interval,
on average (141±7) ms, have the changes in the
amplitude of the Q and R in the leads V1, V2,
V3R, and VRR in the form of rSR’, rsR’, RsR’,
RSR’, and rR’.

3. Combination of the prolonged atrioven-
tricular conduction and conducting on the right
branch of the bundle with an elongated ejection
time in the pulmonary artery and aorta could be
considered as indications for three-chamber
pacing in patients with CHF.

References

1. Thorvaldsen T., Claggett B.L., Shah A., Cheng S., Agarwal S.K., Wruck L.M. et al. (2017). Predicting
risk in patients hospitalized for acute decompensated heart failure and preserved ejection fraction: the
atherosclerosis risk in communities study heart failure community surveillance. Circ. Heart Fail., vol. 10
(12), pii: e003992.

2. Conrad N., Judge A., Tran J., Mohseni H., Hedgecott D., Crespillo A.P. et al. (2017). Temporal
trends and patterns in heart failure incidence: a population-based study of 4 million individuals. The
Lancet, pii: S0140-6736(17)32520-5. DOI: 10.1016/S0140-6736(17)32520-5.

3. Saidi O., Ben Mansour N., O’Flaherty M., Capewell S., Critchley J.A., Ben Romdhane H. (2013).
Analyzing recent coronary heart disease mortality trends in Tunisia between 1997 and 2009. PLoS One,
May 3, vol. 8 (5), e63202.

4. Khimion L.V., Yashchenko O.B., Danyliuk S.V., Vataha V.V. (2016). Khronichna sertseva
nedostatnist. Chastyna I (vyznachennia, klasyfikatsiia, diahnostyka) [Chronic heart failure. Part I
(definition, classification, diagnosis)]. Semeinaia meditsina – Family Medicine, ¹ 6, pp. 8–14 [in
Ukrainian].

5. Ghith N., Frolich A., Merlo J. (2017). The role of the clinical departments for understanding
patient heterogeneity in one-year mortality after a diagnosis of heart failure: A multilevel analysis of
individual heterogeneity for profiling provider outcomes. PLoS One, vol. 12 (12), e0189050.

6. Okin P.M., Devereux R.B., Kjeldsen S.E., Edelman J.M., Dahlof B. (2009). Incidence of heart
failure in relation to QRS duration during antihypertensive therapy: the LIFE study. J. Hypertension,
vol. 27 (11), pp. 2271–2277.

7. Scherlag B.J., Papaila A. (2017). Permanent his bundle pacing to replace biventricular pacing for
cardiac resynchronization therapy. Med. Hypotheses., vol. 109, pp. 77–79.

8. Belkin M.N., Upadhyay G.A. (2017). Does cardiac resynchronization therapy benefit patients with
non-left bundle branch block prolonged QRS patterns? Curr. Cardiol. Rep., vol. 19 (12), pp. 125.

9. Jurak P., Halamek J., Meluzin J., Plesinger F., Postranecka T., Lipoldova J. (2017). Ventricular
dyssynchrony assessment using ultra-high frequency ECG technique. J. Interv. Card. Electrophysiol.,
vol. 49 (3), pp. 245–254.

10. Madhavan M., Mulpuru S.K., McLeod C.J., Cha Y.M., Friedman P.A. (2017). Advances and
future directions in cardiac pacemakers: part 2 of a 2-part series. J. Am. Coll. Cardiol., vol. 69 (2),
pp. 211–235.

/

КАРДІОХІРУРГІЯ



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2017. ¹ 2 (75)

37КАРДІОХІРУРГІЯ

11. Fournet M., Bernard A., Marechaux S., Galli E., Martins R., Mabo P. (2017). Pilot study using
3D-longitudinal strain computation in a multi-parametric approach for best selecting responders to cardiac
resynchronization therapy. Cardiovasc. Ultrasound., vol. 15 (1), pp. 15.

12. Nakaz MOZ Ukrainy vid 03.07.06 ¹ 436 «Pro zatverdzhennia protokoliv nadannia medychnoi
dopomohy za spetsialnistiu “Kardiolohiia”» [The order of the Ministry of Health of Ukraine dated 03.07.06
¹ 436 «About the deadlock of the protocol in the field of medical assistance for the specialty
«Cardiology»»]. (2006, 3 July). Retrieved from http://www.moz.gov.ua/ua/portal/dn_20060703_436.html
[in Ukrainian].

13. Orlov V.N. (2017). Rukovodstvo po elektrokardiohrafii [Guide to electrocardiography]. Ìoscow:
Medical News Agency, 528 p. [in Russian].

14. Khalafian A.A. (2008). Sovremennyie statisticheskiie metody meditsinskikh issledovanii [Modern
statistical methods of medical research]. Ìoscow: LKI, 320 p. [in Russian].

Ñïèñîê ë³òåðàòóðè

1. Predicting risk in patients hospitalized for acute decompensated heart failure and preserved ejec-
tion fraction: the atherosclerosis risk in communities study heart failure community surveillance /
T. Thorvaldsen, B. L. Claggett, A. Shah [et al.] // Circ. Heart Fail. – 2017. – Vol. 10 (12). – pii: e003992.

2. Temporal trends and patterns in heart failure incidence: a population-based study of 4 million
individuals / N. Conrad, A. Judge, J. Tran [et al.] // The Lancet. – 2017. – Nov. 21. – DOI: http://
dx.doi.org/10.1016/S0140-6736(17)32520-5.

3. Analyzing recent coronary heart disease mortality trends in Tunisia between 1997 and 2009 /
O. Saidi, N. Ben Mansour, M. O’Flaherty [et al.] // PLoS One. – 2013. – May 3. – Vol. 8 (5). – e63202.

4. Õðîí³÷íà ñåðöåâà íåäîñòàòí³ñòü. ×àñòèíà ² (âèçíà÷åííÿ, êëàñèô³êàö³ÿ, ä³àãíîñòèêà) /
Ë. Â. Õ³ì³îí, Î. Á. ßùåíêî, Ñ. Â. Äàíèëþê, Â. Â. Âàòàãà // Ñåìåéíàÿ ìåäèöèíà. – 2016. – ¹ 6. –
Ñ. 8–14.

5. Ghith N. The role of the clinical departments for understanding patient heterogeneity in one-year
mortality after a diagnosis of heart failure: a multilevel analysis of individual heterogeneity for profiling
provider outcomes / N. Ghith, A. Frolich, J. Merlo // PLoS One. – 2017. – Vol. 12 (12). – e0189050.

6. Incidence of heart failure in relation to QRS duration during antihypertensive therapy: the LIFE
study / P. M. Okin, R. B. Devereux, S. E. Kjeldsen [et al.] // J. Hypertens. – 2009. – Vol. 27 (11). –
P. 2271–2277.

7. Scherlag B. J. Permanent his bundle pacing to replace biventricular pacing for cardiac resyn-
chronization therapy / B. J. Scherlag, A. Papaila // Med. Hypotheses. – 2017. – Vol. 109. – P. 77–79.

8. Belkin M. N. Does cardiac resynchronization therapy benefit patients with non-left bundle branch
block prolonged QRS patterns? / M. N. Belkin, G. A. Upadhyay // Curr. Cardiol. Rep. – 2017. – Vol. 19
(12). – P. 125.

9. Ventricular dyssynchrony assessment using ultra-high frequency ECG technique / Jurak P., Hala-
mek J., Meluzin J. [et al.] // J. Interv. Card. Electrophysiol. – 2017. – Vol. 49 (3). – P. 245–254.

10. Advances and future directions in cardiac pacemakers: part 2 of a 2-part series / M. Madhavan,
S. K. Mulpuru, C. J. McLeod [et al.] // J. Am. Coll. Cardiol. – 2017. – Jan. 17. – Vol. 69 (2). – P. 211–235.

11. Pilot study using 3D-longitudinal strain computation in a multi-parametric approach for best
selecting responders to cardiac resynchronization therapy / M. Fournet, A. Bernard, S. Marechaux [et al.]
// Cardiovasc. Ultrasound. – 2017. – Vol. 15 (1). – P. 15.

12. Íàêàç ÌÎÇ Óêðà¿íè â³ä 03.07.06 ¹ 436 «Ïðî çàòâåðäæåííÿ ïðîòîêîë³â íàäàííÿ ìåäè÷íî¿
äîïîìîãè çà ñïåö³àëüí³ñòþ “Êàðä³îëîã³ÿ”». – Ðåæèì äîñòóïó :

http://www.moz.gov.ua/ua/portal/dn_20060703_436.html.
13. Îðëîâ Â. Í. Ðóêîâîäñòâî ïî ýëåêòðîêàðäèîãðàôèè / Â. Í. Îðëîâ. – Ì. : Ìåäèöèíñêîå

èíôîðìàöèîííîå àãåíòñòâî, 2017. – 528 ñ.
14. Õàëàôÿí À. À. Ñîâðåìåííûå ñòàòèñòè÷åñêèå ìåòîäû ìåäèöèíñêèõ èññëåäîâàíèé / À. À. Õà-

ëàôÿí. – Ì. : ËÊÈ, 2008. – 320 ñ.

/



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2017. ¹ 2 (75)

38

Þ.². Êàðïåíêî, Ìîõàìåä Õàíàô³
ÅËÅÊÒÐÎÔ²Ç²ÎËÎÃ²×Í² ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ÏÀÖ²ªÍÒ²Â – ÊÀÍÄÈÄÀÒ²Â ÍÀ ²ÌÏËÀÍÒÀÖ²Þ
ÒÐÈÊÀÌÅÐÍÎÃÎ ÊÀÐÄ²ÎÑÒÈÌÓËßÒÎÐÀ

Îö³íþâàëè åëåêòðîô³ç³îëîã³÷í³ õàðàêòåðèñòèêè ïàö³ºíò³â – êàíäèäàò³â íà ³ìïëàíòàö³þ òðèêà-
ìåðíîãî êàðä³îñòèìóëÿòîðà. Ïîêàçàíî, ùî âóçüêèé QRS-³íòåðâàë (< 120 ìñ) ñïîñòåð³ãàºòüñÿ ó 77
(57,5 %) ïàö³ºíò³â, à ïîäîâæåíèé (> 120 ìñ) – ó 57 (42,5 %), ó òîìó ÷èñë³ ó 32 (23,9 %) – ÷åðåç
áëîêàäó ë³âî¿ í³æêè ïó÷êà Ã³ñà. Ïàö³ºíòè ç ðîçøèðåíèì ³íòåðâàëîì QRS, ó ñåðåäíüîìó (141±7) ìñ,
ìàþòü çì³íè àìïë³òóäè çóáö³â Q ³ R ó â³äâåäåííÿõ V1, V2, V3R òà VRR ó âèãëÿä³ rSR’, rsR’, RsR’,
RSR’ òà rR’. Êîìá³íàö³ÿ òðèâàëî¿ àòð³îâåíòðèêóëÿðíî¿ ïðîâ³äíîñò³ òà âïîâ³ëüíåíî¿ ïðîâ³äíîñò³ ó
ïðàâèõ â³ää³ëàõ ñåðöÿ ç ïîäîâæåíèì ÷àñîì âèêèäó â ëåãåíåâ³é àðòåð³¿ é àîðò³ ìîæå ðîçãëÿäàòèñü ÿê
ïîêàçàííÿ äî ³ìïëàíòàö³¿ òðèêàìåðíîãî êàðä³îñòèìóëÿòîðà ó ïàö³ºíò³â ç õðîí³÷íîþ ñåðöåâîþ
íåäîñòàòí³ñòþ.

Êëþ÷îâ³ ñëîâà: õðîí³÷íà ñåðöåâà íåäîñòàòí³ñòü, äèññèíõðîí³çàö³ÿ øëóíî÷ê³â, åëåêòðîêàð-
ä³îãðàô³ÿ.

Þ.È. Êàðïåíêî, Ìîõàìåä Õàíàôè
ÝËÅÊÒÐÎÔÈÇÈÎËÎÃÈ×ÅÑÊÈÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ÏÀÖÈÅÍÒÎÂ – ÊÀÍÄÈÄÀÒÎÂ ÍÀ ÈÌÏËÀÍ-
ÒÀÖÈÞ ÒÐÅÕÊÀÌÅÐÍÎÃÎ ÊÀÐÄÈÎÑÒÈÌÓËßÒÎÐÀ

Îöåíèâàëè ýëåêòðîôèçèîëîãè÷åñêèå õàðàêòåðèñòèêè ïàöèåíòîâ – êàíäèäàòîâ íà èìïëàíòàöèþ
òðåõêàìåðíîãî êàðäèîñòèìóëÿòîðà. Ïîêàçàíî, ÷òî óçêèé QRS-èíòåðâàë (< 120 ìñ) íàáëþäàåòñÿ ó
77 (57,5 %) ïàöèåíòîâ, à óäëèíåííûé (> 120 ìñ) – ó 57 (42,5 %), â òîì ÷èñëå ó 32 (23,9 %) – èç-çà
áëîêàäû ëåâîé íîæêè ïó÷êà Ãèñà. Ïàöèåíòû ñ ðàñøèðåííûì èíòåðâàëîì QRS, â ñðåäíåì (141±7) ìñ,
èìåþò èçìåíåíèÿ àìïëèòóäû çóáöîâ Q è R â îòâåäåíèÿõ V1, V2, V3R è VRR â âèäå rSR’ rsR’, RsR’,
RSR’ è rR’. Êîìáèíàöèÿ äëèòåëüíîé àòðèîâåíòðèêóëÿðíîé ïðîâîäèìîñòè è çàìåäëåííîé ïðî-
âîäèìîñòè â ïðàâûõ îòäåëàõ ñåðäöà ñ óäëèíåííûì âðåìåíåì âûáðîñà â ëåãî÷íîé àðòåðèè è àîðòå
ìîæåò ðàññìàòðèâàòüñÿ êàê ïîêàçàíèå ê èìïëàíòàöèè òðåõêàìåðíîãî êàðäèîñòèìóëÿòîðà ó ïà-
öèåíòîâ ñ õðîíè÷åñêîé ñåðäå÷íîé íåäîñòàòî÷íîñòüþ.

Êëþ÷åâûå ñëîâà: õðîíè÷åñêàÿ ñåðäå÷íàÿ íåäîñòàòî÷íîñòü, äèññèíõðîíèçàöèÿ æåëóäî÷êîâ,
ýëåêòðîêàðäèîãðàôèÿ.

Íàä³éøëà 07.06.17

Â³äîìîñò³ ïðî àâòîð³â

Êàðïåíêî Þð³é ²âàíîâè÷ – äîêòîð ìåäè÷íèõ íàóê, ïðîôåñîð, êåð³âíèê ðåã³îíàëüíîãî öåíòðó
êàðä³îõ³ðóðã³¿ íà áàç³ Îäåñüêî¿ îáëàñíî¿ êë³í³÷íî¿ ë³êàðí³, çàâ³äóâà÷ êàôåäðè âíóòð³øíüî¿
ìåäèöèíè ¹ 1 ³ ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿ Îäåñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó.

Ìîõàìåä Õàíàô³ – àñï³ðàíò êàôåäðè âíóòð³øíüî¿ ìåäèöèíè ¹ 1 ³ ñåðöåâî-ñóäèííî¿ ïàòîëîã³¿
Îäåñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó.

Àäðåñà: Óêðà¿íà, 65082, ì. Îäåñà, ïðîâ. Âàë³õîâñüêèé, 2.
Teë.: +38(093)648-70-61.
E-mail: mohamedhanafi22@yahoo.com.
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