SIGNAL-AVERAGED ELECTROCARDIOGRAM
IN ADVANCED STAGES OF NONISCHEMIC
HEART FAILURE

Thesis
Submitted in partial fullfilment of the Master Degree
in Cardiology

416124 >
" . A walid Abdel Azim El-Hammady
M.B.. B.Ch.

Facuity of Medicine 5 U
Ain Shams University Zt

\\ n ‘.\ ."--«) A

Under Supervision of

Prof. Dr. HASSAN EZZ EL-DIN ATIA T’/mwm ¢

Professor of Cardiology
Faculty of Medicine, Ain Shams University

Dr. AHMED ABDEL RAHMAN SHARAF EL-DIN
Lecturer of Cardiology
Faculty of Medicine, Ain Shams University

Department of Cardiology
H%f*“JJ.-h Faculty of Medicine
Ain Shams University
1998

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



SIGNAL-AVERAGED ELECTROCARDIOGRAM
IN ADVANCED STAGES OF NONISCHEMIC
HEART FAILURE

Thesis

Submitted in partial fullfilment of the Master Degree
in Cardiology

By

Walid Abdel Azim El-Hammady
M.B., B.Ch.
Faculty of Medicine
Ain Shams University

Under Supervision of

Prof. Dr. HASSAN EZZ EL-DIN ATIA
Professor of Cardiology
Facuity of Medicine, Ain Shams University

Dr. AHMED ABDEL RAHMAN SHARAF EL-DIN
Lecturer o° Cardiology
Faculty of Medicine, Ain Shams University

Department of Cardiology
Faculty of Medicine
Ain Shams University
1998

Central Library - Ain Shams University



Central Library - Ain Shams University



A AT A O A0, A A ST SB AL B SR A D A A A A R AR
r o T T T T AT TR T T A P T R TR T e 4

4 [ %%)@

T

a@

Jl”!IIllllllllllﬁlilHlilllﬂliHliliililiilllﬂlHll|l|||||l|ﬂllﬂlﬂ|ﬂl“lilll[iﬁ“liilllllil
N\ ul 4///
2
==
=
—
N

. |¢hlﬂﬂl‘m\l‘m‘§m-ﬁl .b-.-'ﬁ\-ﬁl:&'ﬂ.f&-.&y@u@.@umc. dl". ..-‘ﬂ p

.\
<
-~
‘_.I
- —
Y&
&

Gy ug.ua' s

hs "" <
‘.LJWLUI.JL_,
8 “TT o 24
9 ) W u‘-d-?.‘

ST Tt e e L T g u:mnnnuuuumulmmHr

bt X W N N WY

15 i]!rllHIflnm[HHHf!IIJ!HIIHIIIHIIIIIIltllliHHIfIIiHIiH!lllulmm;lnii

A R St b e

3 sm-“w-%---mw"www\nr--w--.m P

e s A L L 1

- 3. Y

#W“‘ﬂ'“ﬂ“ﬂ' RO L R A Ul L R Ll

Central Library - Ain Shams University

ﬁ _-ﬂLli|[il|fl'l[l|ll]l1|lllﬂlflﬂlIH



Central Library - Ain Shams University



ACKNOWLEDGMENT

! would like to express my sincere gratitude to Prof. Dr.
Hassan Ezz El-Din Atia, Professor of Cardiology, Ain Shams
University, for his great Support and stimulating view points.
His active guidance and over whelming kindness have been
of great psychological support through this work. | am most
appreciative of his close supervision.

A special tribute and cordial thanks are paid to Dr.
Ahmed Abdel Rahman Sharaf, Lecturer of Cardiology, Ain
Shams  University, for his meticulous supervision, and
uninterrupted care and advice, his continuous
encouragement pushed me tc get a good valuable work

I would like to record my thanks to Prof. Dr. Salah
Mostafa, Professor of Preventive Medicine and Epidemiology
and Head of Medical Studies Department, Institute of
Postgraduate Childhood Studies, Ain Shams University, for

his scientific assisstance in the statistical analysis of this
study.

At the end, !can not forget the help of the medical staff
and nurses in both Ain Shams University and Ain Shams
University Specialized Hospitals for their cooperation in the
practical part of this work.

Central Library - Ain Shams University




Central Library - Ain Shams University



DEDICATION

The present work is dedicated to my
parents, my wife and my son, for their great

support and encouragement.

Central Library - Ain Shams University



Central Library - Ain Shams University



CONTENTS

Page No
Listof Tables. . . . .. ... . . . . i
Listof Figures. . . . . . ... . .. . iv
List of Abreviations. . . . . . .. .. . . Vil
Introduction. . . . . . ... . 1
Amofthework. . . . . ... . . . 3
Review of literature. . . . . . . . . 4
Chapter | : Signal averaged ECG. . . . . . . 4
Chapter ii : Ventricular arrhythmia in congestive
heart failure. . . . . . . .. . 33
Subjects and methods. . . . . ... 68
Results. . . .. ... . ... ... . . 78
Discussion. . . . . .. .. . . . 124
Summary and Conclusion. . . . . . . . . 132
References. . . . . .. . . .. . 134

Appendix.

Arabic Summary.

Central Library - Ain Shams University



Central Library - Ain Shams University



LIST OF TABLES
Page No.

Table (1) SAECG parameters with different filters. 19
Table (2) SAECG parameters in conduction defects. 20

Table (3) Prevalence of ventricular arrhythmia in
patients with congestive heart failure. 36

Table (4) Myerburg classification of ventricular
arrhythmias. 38

Table (6) Bigger's clinical classification of ventricular
arrhythmias. 41

Table (6) Prevalence of ventricular arrhythmias in
nonischemic cardiomyopathy during Holter
monitoring. 58

Table (7) Role of electrophysiologic testing in
determining risk of sudden cardiac death
in patients with cardiomyopathy and
nonsustained VT. 61

Table (8) Relationship of ventricular ectopic activity
to  subsequent occurrence of sudden
unexpected death in patients with
congestive heart failure. 64

Table (9) Relationship of age among different study
groups. 78

Central Library - Ain Shams University



Table (10}

Table (11)

Table (12)

Table (13)

Table (14)

Table (15)

Table (16}

Tabie (17)

Table (18)

Page No.

Relationship of gender among different
sludy groups,

Relationship of symptoms (palpitation,
presyncope, syncope, NYHA class)
among different study groups.

Relationship of echocardiographic data in
different study groups.

Characteristics of patients with left
ventricular ejection fraction below or
above 35 % among patients with DCM.

Relationship  of ambulatory 24-hours
Holter monitoring findings among different
study groups.

Relationship  of ambulatory 24-hours
Holter monitoring findings and symptoms
(palpitation, presyncope, syncope, NYHA
class) among patients with DCM.

Relationship  of ambulatory 24-hours
Holter monitoring findings to echocardio-
graphic data among patients with DCM.

Relationship of SAECG findings among
different study groups.

Relationship of SAECG parameters
amaong study groups.

Central Library - Ain Shams University

80

81

85

88

81

100

103

106

107



