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SUMMARY 

This study was performed to assess left atrial 

remodeling in patients with systolic and diastolic HF. 

Heart failure is one of the most important 

morbidities affecting populations all over the world 

particularly in elderly. 

The current study was conducted on 40 patients 

presented to Ain Shams university echocardiography 

laboratory in comparison with 20 control subjects in 

the period from January 2009 to October 2010. 

Patients were subjected to full medical history, 

clinical examination, and laboratory investigation. 

Twelve lead E.C.G. were done to detect any 

abnormality and to exclude patients with atrial 

fibrillation.   

The selected patients subdivided into 2 groups: 

Group I: It included 20 patients presented with 

diastolic heart failure with normal systolic 

function. 

Group II: It included 20 patients presented with 

systolic heart failure with normal diastolic 



 

 

 
All praise be to Allah and all thanks. He has 

guided and enabled me by His mercy to fulfill this 
thesis, which I hope to be beneficial for people. 

I would like to express my deepest gratitude and 

sincere appreciation to Prof. Dr. Maiy Hamdy El-

Sayed, Professor of Cardiology, Faculty of Medicine, 

Ain Shams University for her continuous 
encouragement, her kind support and appreciated 
suggestions that guided me to accomplish this work. 

I am also grateful to Prof. Dr. Ghada Samir 

El-Shahed, Professor of Cardiology, Faculty of 

Medicine, Ain Shams University who freely gave her 
time, effort and experience along with continuous 
guidance through out this work. 

Special thanks are extended to Dr. Walaa Adel 

Abdel Halim, Assistant Professor of Cardiology, 

Faculty of Medicine, Ain Shams University for her 
constant encouragement and advice whenever needed. 

Acknowledgement 



 

 

Contents 

Page 

Introduction ............................................................  1 

Aim of the Work .....................................................  3 

Review of Literature ..............................................  4 

Patients and methods ............................................  46 

Results ....................................................................  57 

Discussion ...............................................................  76 

Study limitations ....................................................  82 

Summary ................................................................  83 

Conclusion ..............................................................  85 

Recommendations ..................................................  86 

References ...............................................................  87 

Arabic summary .....................................................   



 

 

List of Tables 

Table   Title           Page 

  No. 

1 Distribution of general characteristics 

between studied groups ...........................  59 

2 LV and LA echocardiographic 

measurements in patients and control 

groups .......................................................  60 

3 Correlation between LV mass index 

and LA volume in patients group ...........  60 

4 LV and LA echocardiographic 

measurements in diastolic (group 1) 

and systolic heart failure (group 2) ........  64 



 

 

List of Figures 

Figure       Title         Page 
  No. 

1 Dissection showing the interior of the 

left side of the heart ................................  5 

2 Measurement of left atrial (LA) volume 

from biplane method of disks (modified 

Simpson’s rule) using apical 4-chamber 

(A4C) and apical 2-chamber (A2C) 

views at ventricular end systole 

(maximum LA size) .................................  11 

3 Real-time automatic boundary 

detection of the left atrium (LA) .............  14 

4 Waveforms of left atrial volume and 

simultaneous left atrial pressure ...........  17 

5 The left atrial pressure-volume relation-

ship is composed of two loops ....................  18 

6 Mechanisms for generalized sympa-

thetic activation and parasympathetic 

withdrawal in heart failure .....................  25 

7 Two-dimensional guided M-mode 

echocardiogram of the left ventricle 

(LV) at the papillary muscle level ..........  27 



 

 

List of Figures (Cont'd..) 

Figure       Title         Page 
  No. 

8 Measurement of ventricular dimensions ...  28 

9 LV end-diastolic dimension (EDD) (A) 

and end-systolic dimension (ESD) (B) 

are measured at the level of the mitral 

leaflet tips (at one-third the distance 

along the length of the long axis) from 

the parasternal long-axis view ................  29 

10 Two-dimensional measurements for 

volume calculations using biplane 

method of disks (modified Simpson’s 

rule) in apical 4-chamber (A4C) and 

apical 2-chamber (A2C) views at end 

diastole (LV EDD) and at end systole 

(LV ESD) ..................................................  31 

11 Demonstration of pulmonary vein 

waves ........................................................  40 

12 Patterns of mitral annulus velocity as 

recorded by Doppler tissue imaging, 

with sampling of the septal side of the 

mitral annulus from the apical view ......  42 



 

 

List of Figures (Cont'd..) 

Figure       Title         Page 
  No. 

13 Comparison between three groups 

according to distribution of gender .........  58 

14 Distribution of general characteristics 

between studied groups ...........................  59 

15 Comparison between patient and 

control groups as regard LA maximal 

volume ......................................................  61 

16 Comparison between patient and control 

groups as regards LA minimum volume..........  61 

17 Comparison between patient and 

control groups as regard VP ....................  62 

18 Comparison between patient and 

control groups as regards LA active 

emptying fraction ....................................  63 

19 Comparison between the 2 groups as 

regards EF ...............................................  65 

20 Comparison between the 2 groups as 

regards LVEDD .......................................  65 



 

 

List of Figures (Cont'd..) 

Figure       Title         Page 
  No. 

21 Comparison between the 2 groups as 

regards LVESD ........................................  66 

22 Comparison between the 2 groups as 

regards LVMI ..........................................  66 

23 Comparison between the 2 groups as 

regards LA minimum volume .................  67 

24 Comparison between the 2 groups as 

regards LA maximum volume ................  67 

25 Comparison between the 2 groups as 

regards VP ...............................................  68 

26 Comparison between the 2 groups as 

regards LA AEV .......................................  68 

27 Comparison between the 2 groups as 

regards LA AEF .......................................  69 

28 Comparison between the 2 groups as 

regards LAEF ..........................................  69 

29 Comparison between the 2 groups as 

regards E/A ratio .....................................  70 



 

 

List of Figures (Cont'd..) 

Figure       Title         Page 
  No. 

30 Comparison between the 2 groups as 

regards DT ...............................................  70 

31 Comparison between the 2 groups as 

regards E'/A' ratio ....................................  71 

32 Pulsed wave Doppler at tips of mitral 

valve leaflets showing reversed  E/A 

ratio  (patient No. 14) ..............................  72 

33 LA Vmin from apical 4 chamber view 

(patient No. 7) ..........................................  72 

34 LA Vmax from apical 4 chamber view 

(patient No. 12) ........................................  73 

35 LA VP at peak of P wave of recorded 

ECG from apical 4 chamber view 

(patient No. 9) ..........................................  73 

36 Assessment of MV by tissue Doppler 

(patient No. 18) ........................................  74 

37 LA Vmax from apical 4 chamber view 

(patient No. 10) ........................................  74 



 

 

List of Figures (Cont'd..) 

Figure       Title         Page 
  No. 

38 Pulsed wave Doppler at tips of Mitral 

valve leaflets showing normal   E/A 

ratio (patient No. 11) ...............................  75 

39 LA Vmax from apical 4 chamber view 

(patient No. 5) ..........................................  75 



 

 

List of Abbreviations 

ABD Automatic border detection 

2D Two dimensional 

AEF Active Emptying Fraction 

AEV Active Emptying Volume 

AF Atrial fibrialtion 

AR Atrial reversal 

CHF Congestive heart failure 

DD Diastolic dysfunction 

DHF 

SHF 

Diastolic heart failure 

Systolic heart failure 

DM Diabetes Mellitus 

DT Deceleration time 

ECG Electrocardiogram 

EDP End diastolic pressure 

EF Ejection fraction 

ESD End systolic dimension 

EDD End diastolic dimension 

FS Fractional shortening 

HF Heart failure 

HTN Hypertension 

IHD Ischaemic heart disease 

IVRT Isovolumetric relaxation time 

LA Left atrium/atrial 

LA V-max Left atrial  maximum volume 

LA V-min Left atrial minimum volume 

LA Vp Left atrial volume at peak of ECG P-wave  



 

 

LAEF Left atrial Ejection Force 

LV Left ventricle/ventricular 

LVEF Left ventricular ejection fraction 

LVH Left ventricular hypertrophy 

LVMI Left ventricular mass index 

MI Myocardial infarction 

MM M-mode 

MRI Magnetic resonance imaging 

MV Mitral valve 

PEF Passive emptying fraction 

PEV Passive emptying volume 

RWT Relative wall thickness 

TDE Tissue Doppler echocardiography 

TEE Transoesophageal echocardiography 

TEF Total emptying Fraction 

TEV Total emptying Volume 

TTE Transthoracic echocardiography 



Introduction  

 
1 

INTRODUCTION 

Chronic heart failure (HF) has been attributed 

to left ventricular (LV) systolic dysfunction with 

decreased LV ejection fraction (LVEF) leading to an 

increase in LV filling pressures and volumes (systolic 

HF) (Goldsmith et al., 1993). 

However, some studies suggest that in 

approximately 40-60% of cases with HF, LVEF is 

preserved (Senni et al., 2001). 

Although abnormalities of LV systolic function 

are often present in this setting (Yip et al., 2002) the 

predominant underlying pathophysiology seems to be 

an abnormality of LV active relaxation and passive 

stiffness (diastolic HF) (Zile et al., 2004). 

Diastolic abnormalities are frequently associated 

with other pathological conditions such as arterial 

hypertension, LV hypertrophy and coronary artery 

disease. In addition to these factors, diastolic dysfunction 

was related to obesity and diabetes mellitus (Fischer et 

al., 2002). 

However the most common abnormalities are an 

elevated end diastolic pressure (EDP) and altered 


