g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

@ ASUNET

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

T TR TS

AN A NN




g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

=
LL
Z
-
7
g
@

<
®
$

kadl ko gdal

Aty
g

df Gutnl gt

*

(el

sLlg

AN A NN

T TR TS




g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

okl

-

L L)

e o

e
g o
999 i

| Bl ol oustandf adily
gl 0k Lada

& 00

®)
.

i

&

19 (el ddl o guid]
f o G

e

@ ASUNET

Shid) i
.

i dull ¢
Rad

Bty
i | 52

o--)@(—.o--)@6‘0.—)@(_(o-—)@(-.:cp)@gc-c-—)@qo.—)@(qop)@@o,—)&m-—)@(qopqop)&‘c.—)’o

AN A NN

T TR TS



Assessment of Left Ventricular function
using two- and three-dimensional speckle
tracking Echocardiography among
healthy Egyptian pediatric-aged children

Ohesis

Submitted for Partial Fulfillment of Master Degree in
Cardiology

By
Hany Nazmy Taalab
M.B.,B.Ch,

Under Supervision of
Prof. Dr. Hebatalla Attia, MD

Assistant Professor of Cardiology
Faculty of medicine — Ain Shams University

Dr. Heba Mohamed Kamel, MD

Lecturer of Cardiology
Faculty of medicine — Ain Shams University

Dr. Aya Tarek El Sayegh, MD

Lecturer of Cardiology
Faculty of Medicine — Ain Shams University

Cardiology Department
Faculty of Medicine
Ain Shams University
2021






Acknowledgment

First and foremost, I feel always indebted to ALLAH,
the Most Kind and Most Merciful.

I'd like to express my respectful thanks and profound
gratitude to Prof. Dr. Foebatalla Attia, MNP, Assistant
Professor of Cardiology, Faculty of medicine — Ain Shams

University for her keen guidance, kind supervision, valuable
advice and continuous encouragement, which made possible the

completion of this work.

I am also delighted to express my deepest gratitude and
thanks to Pr. Toeba Mohamed Kamel, MP), Lecturer of
Cardiology, Faculty of medicine — Ain Shams University, for her

kind care, continuous supervision, valuable instructions,

constant help and great assistance throughout this work.

I am deeply thankful to Dr. Aya Tarelk Il Sayegh,
MD, Lecturer of Cardiology, Faculty of Medicine — Ain Shams

University, for her great help, active participation and guidance.

Hany Vazmy



Title Page No.
List of AbDreviations..........ccoceviiiiiiiiiiisieeeee s i
List of Tables ......cccoiiiiiiciece e ii
List of Figures ..o iv
INtroduction ... 1
Aim of the Study ... 3
Review of Literature
The Left Ventricle ........c.cccoooveiiiiiii e 4
LV Assessment by 2D Echocardiography and Speckle
TTACKING . ..c.oiviiiii e 16
LV Assessment by Three-Dimensional Echocardiography
and Speckled Tracking...........c.ccccovrviinrcncninieiiincneisesnnenn 41
Subjects and Methods. ..o 61
RESUILS . 78
DISCUSSION ..ot 103
CONCIUSION ... 116
SUIMIMATY ...ttt se e ne e 117
References ... 120

Arabic SUMMATY ....cccovviiiiiiee e —



List of Aldreviations

Full term

............. Two dimensional

............. Three dimensional

............. Aortic diameter

............. Body surface area

............. End diastolic diameter
............. End diastolic volume
............. Ejection fraction

............. End systolic diameter
............. End systolic volume

............. Fractional shortening
............. Global circumferential strain
............. Global longitudinal strain
............. Global radial strain

............. Left atrium

............. Long axis

............. Left ventricle

............. left ventricular posterior wall
............... Motion mode

............. Short axis

............. Tricuspid annular plane systolic excursion



Table No.
Table (1):

Table (2):
Table (3):

Table (4):
Table (5):

Table (6):

Table (7):
Table (8):

Table (9):

Table (10):

Table (11):

Table (12):

List of Gables

Title Page No.
Shows normal pediatric reference values
for diastolic function parameters. @5 .................... 67
Representing gender percentage..............ccccccoveurnnen 78

Demonstrating the study population
demographic data. BSA: body surface area............ 79

Showing our study population 2D Guided
M-mode echocardiographic parameters.................. 81

Showing our study population 2D speckle
tracking parameters...........ccccoeviiiinininn s 82

Showing mean of 2D speckle tracking
parameter in subjects of our study
categorized according to age group........c..cccoeervnene 83

Showing our study population 3D
echocardiographic parameters............cc.cccceoevrvinrnenn 86

Showing study population 3D speckle
tracking echocardiography parameters.................. 87

Showing mean of 3D speckle tracking
parameter in subjects of our study
categorized according to age group........c.c..ccoevrvnene 87

Showing r and p values of correlation
between 2D strain and age of our study
population. ..o 88

Showing r and p values of correlation
between 2D strain and age of our male
study population. .........ccccooviiiiiiici 91

Showing r and p values of correlation
between 2D strain and age of our female
study population. .........ccccvviiiiiiiie 93



Table No. Title Page No.

Table (13): Showed r and p values of correlation
between 3D strain and age of our study
population. ... 95

Table (14): Showed r and p values of correlation
between 3D strain and age of our male
study population. .........ccccoviiiiiii 97

Table (15): Showed r and p values of correlation
between 3D strain and age of our female
study population. .........c.ccocovviiiiiiicic 929

Table (16): Shows the r and p values of correlation
among our study population 2D and 3D
values of strain. ..........ccccoeee i 101

Table (17): Summarize different studies mean+SD of
2D strain values of healthy children..................... 108

Table (18): Summarize different studies 3D strain
values in healthy children. ..., 113



Fig. No.
Figure (1):

Figure (2):
Figure (3):

Figure (4):

Figure (5):
Figure (6):
Figure (7):

Figure (8):

Figure (9):

Figure (10):

Figure (11):
Figure (12):

Figure (13):

Title Page No.

Shows a 22-day embryo with segments

of heart tube. ... 8
Showing embryology of cardiac valves. ............... 9
Showing stages of embryogenesis of heart

tube with development of cardiac chambers. ......... 10
Shows the internal features of the left

ventricle. ... 12
Shows structure of mitral apparatus................. 13
Shows structure of the aortic valve.................... 14

Shows cross section across right and left
VENTTICIES. ..o 15

Showing tracing of the endocardium at
the apical four and two champers view
for estimation of EF ...........ccccooiiii 18

Shows the measurements of LV (area-
length) at end diastole and peak systole

using biplane two-dimensional
echocardiographic methods..........c.ccccocvniiinnnnnn. 20
Assessment of rotation by two-dimensional
speckle tracking at the level of the base................. 32
Shows 3d echo area strain of an athlete. .......... 48

Parasternal short axis view at level of
papillary muscles from study subject NO
(25) with M-MODE across the LV
measuring IVS, PW, EDD, ESD, EF and FS........ 64

Parasternal short axis view in study
subject No (9), showing with M-MODE
along the aorta and left atrium showing
normal left atrial diameter and aortic
100t diameter.........cccocevviieiiccece e 65



Fig. No. Title Page No.

Figure (14): Apical four chambers view from subject
No (43) showing pulsed wave doppler
placed over mitral valve to measure
mitral inflow with measuring E/A ratio............ 68

Figure (15): Apical four chambers view from subject
No (115) with TDI along the medial
mitral annulus showing normal E/E’
ValUe. covivccc 68

Figure (16): Apical four chambers view from subject
No (35) with M-MODE across the lateral
wall of RV measuring TAPSE. ..........ccccoceiinennnn. 69

Figure (17): From subject No (50) showing tracing of
the endocardium at the apical long axis
view as a step for calculating
longitudinal strain ..o, 71

Figure (18): From subject No (50) showing tracing of
the endocardium at the apical four
chambers view as a step for calculating
longitudinal strain. ..........cccoeiiiiiiiiiicee, 72

Figure (19): From subject No (50) showing tracing of
the endocardium at the apical two
chambers view as a step for calculating
longitudinal strain. ..o, 72

Figure (20): From subject No (98) showing curves of
the longitudinal strain of LV at the
apical 4,3 and 2 chambers views with
estimation of the global longitudinal
strain and bull eye. ........cc.ccooviiiiiiii 73

Figure (21): From subject No (20) demonstrating LV
tracing at level of mitral valve for
estimating circumferential strain..................... 74



Fig. No.

Figure (22):

Figure (23):

Figure (24):

Figure (25):

Figure (26):
Figure (27):

Figure (28):
Figure (29):
Figure (30):

Figure (31):

Figure (32):

Figure (33):

Title Page No.
From subject No (107) demonstrating LV
tracing at level of mitral valve for
estimating radial strain..............cccocoeveiiininin. 74

From subject No (91) showing tracing of
the LV for estimating the longitudinal

SETAIN. vt 76
From subject No (91) showing tracing of
the LV for estimating the
circumferential strain. .............cccoooiiiiiiiinin. 77
From subject No (91) showing tracing of
the LV for estimating the radial strain............. 77
Representing gender percentage. ....................... 79

Showing diagram of subjects examined by
3D echocardiography. .........c.ccocevviiiiniieiiiiee 84

Showing our study population 2D GLS
speckle tracking in relation to age ..........c......... 89

Showing our study population 2D GCS
speckle tracking in relation to age. ................... 89

Showing our study population 2D GRS
speckle tracking in relation to age .................... 90

Showing 2D GLS speckle tracking of
male subjects of our study in relation to

Showing 2D GCS speckle tracking of
male subjects of our study in relation to

Showing 2D GRS speckle tracking of
male subjects of our study in relation to

Vi



Fig. No.

Figure (34):

Figure (35):

Figure (36):

Figure (37):
Figure (38):
Figure (39):

Figure (40):

Figure (41):

Figure (42):

Figure (43):

Figure (44):

Title Page No.

Showing 2D GLS speckle tracking of
female subjects of our study in relation
B0 AZE. i 93

Showing 2D GCS speckle tracking of
female subjects of our study in relation
B0 AZE. i 94

Showing 2D GRS speckle tracking of
female subjects of our study in relation
B0 AZE. i 94

Showing our study population 3D GLS
speckle tracking in relation to age. .................... 95

Showing our study population 3D GCS
speckle tracking in relation to age. ................... 96

Showing our study population 3D GRS
speckle tracking in relation to age. ................... 96

Showing 3D GLS speckle tracking of
male subjects of our study in relation to

Showing 3D GCS speckle tracking of
male subjects of our study in relation to

Showing 3D GRS speckle tracking of
male subjects of our study in relation to

Showing 3D GLS speckle tracking of
female subjects of our study in relation
B0 AGE. i 99

Showing 3D GCS speckle tracking of
female subjects of our study in relation
B0 AGE. oo 100

vii



Fig. No.

Figure (45):

Figure (46):
Figure (47):

Figure (48):

Title Page No.

Showing 3D GRS speckle tracking of
female subjects of our study in relation

£0 AZE. oo 100
Showing linear correlation between 2D
and 3D GLS. ... 101
Showing linear correlation between 2D
and 3D GCS. ... 102
Showing linear correlation between 2D
and 3D GRS. ... 102

viii



