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List of Abbreviations

2D : Two dimensional

4D : Four dimensional

AAPS : American Academy of Pediatrics, Surgical Section
ACE - Angiotensin-Converting Enzyme
AET - Atrial Ectopic Tachycardia

AF . Atrial Flutter/FIBRILLATION

AHA : American heart association

ANF - Atrial Natriuretic Factor

AO : Aorta

AS . Aortic Stenosis

ASD . Atrial Septal Defect

AV . Atrioventricular

AVB . Atrioventricular Block

AVM . Arteriovenous Malformations

AVRT . Atrioventricular Re-entry Tachycardia
AVSD - Atrioventricular Septal Defects

BAS : Balloon Atrial Septoplasty/septostomy
BNP : Brain or b-type Natriuretic Peptide
Bpm - Beats per minute

BT : Blalock—Taussig

CAVM - Cerebral Arteriovenous Malformation

CCAM : Congenital Cystic Adenomatoid Malformation




CCO
CDH
CHD
CHF
CHOP
CM
CMV
CO
COA
COP
CT
C-TDI
CVPS
DA
DCM
DILV
DM
DORV
DR
D-TGA
DV
EA
ECG
ECMO

: Combined Cardiac Output

: Congenital Diaphragmatic Hernia
- Congenital Heart Diseases

: Congestive Heart Failure

: Children’s Hospital Of Philadelphia
. Cardiomyopathy

: Cytomegalovirus

. Cardiac output

- Coarctation of the aorta

. Cardiac Output

. Cardiothoracic

: Color Tissue Doppler Imaging

: Cardiovascular Profile Score

: Ductus Arteriosus

: Dilated Cardiomyopathy

: Double Inlet Left Ventricle

: Diabetes mellitus

: Double Outlet Right Ventricle

: Delivery Room

- d-Transposition of Great Arteries
: Ductus Venosus

. Ebstein anomaly

: Electrocardiogram

. Extracorporeal Membrane Oxygenation




EDD : End Diastolic Dimensions

EDV : End-Diastolic VVolume

EF : Ejection Fraction

ELISA : Enzyme-Linked Immunosorbent Assay
ESD : End Systolic Dimensions

ESV : End-Systolic Volumes

ET : Ejection Time

FCI . Fetal Cardiac Intervention

FDA : Food and Drug Administration
FE . Fetal echocardiography

FECG : Fetal Electrocardiogram

FGR . Fetal Growth Retardation

FH : Family history

FHI . Fetal Hemodynamic Instability
FS - Fractional Shortening

G6PD : Glucose-6-Phosphate Dehydrogenase
GA : Gestational age

HBA1C : Hemoglobin Alc

HC : Head Circumference

HCM : Hypertrophic Cardiomyopathy
HLHS : Hypoplastic Left Heart Syndrome
HR : Heart Rate

IAS . Interatrial septum

ICT - Isovolumic Contraction Time
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IM - Intramuscular

IRT . Isovolumic Relaxation Time

IUGR . Intrauterine Growth Restriction

(AV4 . Intravenous

IvC . Inferior Venae Cava

IVF - In Vitro Fertilization

IVIG - Intravenous Immunoglobulin

IVS - Interventricular septum

IVSd . Interventricular septum in diastole
IVSs . Interventricular septum in systole
KFT - Kidney function test

LA . Left Atrium

LPA . Left pulmonary artery

LV . Left Ventricle

LVOT . Left ventricle outflow tract

LVPWd  : Left ventricle posterior wall in diastole
LVPWs  : Left ventricle posterior wall in systole
MCA : Middle Cerebral Artery

MCA-PSV : Middle cerebral artery peak systolic velocity
MCG : Magnetocardiography

mg : Milligram

Ml : Mechanical index

MoM : Multiples of the Median

MPA : Main pulmonary artery
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MPI
MR
MRI
MV
ng/dL
NSAIDs
NT
OBS US
PA
PA/IVS
PAC
PAP
PDA
PFO

Pl
PJRT
PR

PS

PV
PVC
PVD
PW
PW-TDE

: Myocardial Performance Index

: Mitral Regurgitation

: Magnetic Resonance Imaging

: Mitral Valve

: Nano gram per deciliter

: Nonsteroidal Anti-inflammatory Drugs
: Nuchal Translucency

- Obstetric ultrasound

: Pulmonary Artery

: Pulmonary Atresia with Intact Ventricular Septum
: Premature Atrial Contractions

: Pulmonary artery pressure

: Patent ductus arteriousus

. Patent Foramen Ovale

- Pulsatility Index

. Permanent Juncional Reciprocating Tachycardia
: Pulmonary regurgitation

: Pulmonary Stenosis

: Pulmonary Valve

: Premature Ventricular Contraction

: Pulmonary venous drainage

: Pulsed wave

: Pulsed-Wave Tissue Doppler
Echocardiography

Vi



RA
Rh
RI
RPA
RV
RVOT
SA
SCT
SGA
SLE
SSRIs
S-TDI
STIC
SV
SVvC
SVD
SVT
TA
TAPVC
TDI
TGA
Tl
TIV
TOF

: Right Atrium

: Rhesus

: Resistance Index

- Right pulmonary artery

: Right Ventricle

: Right Ventricle Outflow Tract

: Sinoatrial Node

: Sacrococcygeal Teratoma

: Small for Gestational Age

. Systemic Lupus Erythrematosus

: Selective Serotonin Reuptake Inhibitors
: Spectral Tissue Doppler Imaging
: Spatiotemporal Image Correlation
. Stroke Volume

- Superior Venae Cava

: Systemic venous drainage

: Supraventricular Tachycardia

- Tricuspid Atresia

: Total Anomalous Pulmonary Venous Connection
: Tissue Doppler Imaging

: Transposition of Great Arteries

: Thermal Index

- Total Isovolumetric Time

- Tetralogy of Fallot

VII



TR
TRAP
TTTS
TV
TVD
UA
uUsS
USA
uv
VA
VOCAL
VSD
VT
VTI
VVI
WPW

- Tricuspid Regurgitation

: Twin Reverse Arterial Perfusion
: Twin Transfusion Syndrome

- Tricuspid Valve

: Tricuspid Valve Dysplasia

: Umbilical Artery

- Ultrasound

- United States of America

: Umbilical Vein

: Ventriculoatrial

- Virtual Organ Computer-aided Analysis
- Ventricular Septal Defects

: Ventricular Tachycardia

: Velocity time integral

: Vector velocity imaging

: Wolf Parkinson White
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No Figure Page

1 | Schematic dissection of the embryonic heart 7
after looping.

2 | Diagram of the opened right atrium of the
mature heart to show embryonic derivation of 9
the septal structures.

3 | Diagrams to show the mechanism of 13
atrioventricular valve formation.

4 | Diagram to show development of the inlet

= : . i 17
portion of the right ventricle.

5 | Comparison between fetal and postnatal
circulations.  Numbers indicate  oxygen 27
saturation at different levels.

6 | Diagram describing patterns of progression of 33
severe AS and PS.

7 | Standardized transverse scanning planes for
fetal echocardiography include evaluation of 4- | 63
chamber view.

8 | Sagittal views of the superior and inferior vena 64
cava.

9 | Low and high short-axis views of the fetal 65
heart.

10 | A mid-sagittal section of a 12-week fetus 70
showing increased nuchal translucency.

11 | Technique of C:T area measurements. 82

12 | Distribution of the general. 84

13 | High-definition power flow Doppler showing
normal Doppler waveforms in the left hepatic 87

vein (LHV), inferior vena cava (IVC), ductus
venosus (DV) and umbilical vein (UV).
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14 | Doppler of ductus venosus (DV). DV is
examined in cross-sectional or coronal view of | 88
upper abdomen,

15 | Normal umbilical artery and vein Doppler. 89

16 | Umbilical artery and vein velocity waveforms
in growth-restricted fetus. Note the absence of 89
end-diastolic velocities in the artery and
pulsations in the vein.

17 | Flow velocity indices. 91

18 | Tricuspid (TR) and mitral (MR) valve
regurgitation on color Doppler after fetal 92
intervention for fetal aortic stenosis. LV, left
ventricle; RV, right ventricle.

19 | Spectral Doppler of tricuspid inflow. 94

20 | Spectral Doppler of E/A-wave in a 15-week 95
fetus.

21 | Measuring fetal Tei index. 99

22 | M-mode measurement of end systolic and end-
diastole dimensions of left ventricle. The M- 101
mode trace is enlarged to show detail. RV:
Right ventricle; LV: left ventricle.

23 | Apical four-chamber view of a normal fetal

= : 102
heart in systole.

24 | Spectral tissue Doppler in the right annulus. 107

25 | Color tissue Doppler measurement of Strain. 108

26 | Displacement of lateral and septal basal, mid-
ventricular, and apical points of LV endocardial
tracking line, relative to a user-defined | 111

reference point.
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Figure

Images obtained by multiplanar imaging of
STIC volume (3D Slice method) frozen in end-
diastole. RV outlines have been traced. The
figure demonstrates the complex geometric
shape of RV.

112

Ventricular volume calculated using VOCAL
combined with inversion mode. Inversion mode
helps to isolate the fluid-filled intracardiac
volume from the papillary muscles and the
ventricular walls and septum.

113

Ventricular volume measured with (VOCAL).
The application is opened and operator traces
ventricular borders at a preset number of planes
as the system rotates around a fixed axis.

114

(a) Using STIC, volume datasets were obtained
from 4-chamber view and interventricular
septum (IVS) (b) Measurements of cardiac
dimensions during enddiastole using M-mode
(cardio-STIC-M).

116

Fetal cardiac MRI showing Outflow vessels
and ductus arteriosus.

119

Fetal ECG report of a fetus 35 weeks gestation.

122

Magnetocardiogram obtained in a fetus with a
normal atrial rhythm. Both P and QRS waves
can be identified.

124

Fetal magnetocardiogram traces from Patient A
in a period of second degree AV block (a) and
complete AV block (b).

124

M-mode with  Simultaneous atrial and
ventricular recording.

126

Color M-mode Doppler evaluation of normal
sinus rhythm. The inset shows measurements of
mechanical cardiac intervals.

127
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37 | A: M-mode during atrial flutter. The green
markers correspond to atrial systole, yellow
correspond to ventricular systole. B: Color M- | 128
mode with blue signal corresponding to atrial
systole.

38 | Normal sinus rhythm. 129

39 | Transverse color Doppler image of fetal liver. 130

40 | TVI curves obtained simultaneously from 4 132
regions of interest.

41 | Normal fetal PW-TDE with insonation of right
AVvalve annulus from the base of the heart, 133
where systolic wall movements appear below
the baseline.

42 | Fetal PW-TDE in SVT. Heart rate 205 bpm
with 1: 1 association of atrial (below baseline) | 133
and ventricular (above baseline) activations.

43 | PW-TDE of TV annulus in fetus with second- 133
degree AVB, type Wenckebach.

44 | PW-TDE of complete fetal AVB. The filled
white arrows denote ventricular contractions
(above baseline) and open arrows with a thin | 134
white border indicate atrial contractions (below
baseline).

45 | Ventricular extrasystole, M-Mode method. 135

46 |PWD in pulmonary vessels demonstrating 137
blocked atrial ectopic (AE) registered.

47 | Conducted premature atrial beat. 138

48 | Blocked premature atrial beats, M-Mode 138
method.

49 | Fetal tachycardia. 142
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50 | Long V-A tachycardia. 142
51 | M-mode echocardiography of a SVT with a
. 143
long VA interval.

52 | M-mode echocardiography of AF. 144

53 | Fetal M-mode during ventricular tachycardia 146
with atrioventricular dissociation.

54 | Algorithm for evaluation of mechanism of
tachyarrhythmia based on Doppler and | 147
relationship of atrial and ventricular events.

95 | A systematic approach to fetal bradycardia
primarily based on the chronology of atrial (A) | 148
and ventricular (V) depolarizations.

56 | M-mode in L-TGA with sinus bradycardia. 149

97 | Pulsed Doppler flow with simultaneous
recording of ascending aorta (V) and SVC (A) 149
showing sinus bradycardia with normal 1:1
atrioventricular conduction.

58 |Long QT syndrome. Two-lead fetal
magnetocardiogram  shows a  markedly
prolonged QT interval (lines). The P waves are | 151
noted by the arrows. This fetus had second-
degree AVB.

99 | Fetal M-mode echocardiogram with
simultaneous recording of both ventricles,
demonstrating  the  transition  between | 152
intermittent  ventricular  tachycardia and
bradycardia.

60 | M-mode echocardiography at 20 weeks
showing fetal bradycardia (V-V: 67 beats/min) | 153
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61 | Doppler recording of pulmonary vein and
artery showing blocked atrial bigeminy, with a 153
shorter time interval between the conducted
(a*) and following blocked ectopic (a’) beats

62 | Doppler flow velocity recordings from a fetus 155
with first-degree (AVB).

63 | Fetal first-degree (AVB). 156

64 | Fetus with Mobitz type | second-degree AVB 157
at 18weeks of gestation.

65 | Fetal 2:1 second-degree AVB owing to long 157
QT syndrome.

66 | Complete AV block in an SSA-exposed fetus. 158

67 | Recordings from fetuses with CAVB
demonstrating regular slow ventricular rhythm 160
(v) and faster atrial rhythm (a) without constant
relationship.

68 | Biparietal diameter of a fetus at 24w4d 166
gestation in patient number 6.

69 | Confirming the abdominal situs in patient

— 167
number 3.

70 | 2D echo of the four chamber view in the apical 168
projection in patient number 27,

71 | 2D echo of the four chamber view in patient 168
number 57.

72 | 2D echo of the four chamber view in patient 169
number 17.

73 | 2D echo of the four chamber view showing the
MV and TV (more apically displaced) in| 169

patient number 27.
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74 | 2D echo 4 chamber view showing foramen
. . 170
ovale measurement in patient number 8.
75 | 2D Echo and color flow Doppler of Bicaval
- : 171
view in patient number 12.

16 | 2D Echo of Left ventricular outflow tract view
: : 172
in patient number 87.

77 | 2D echo showing the pulmonary annulus in 173
RVOT view in patient number 6.

18 |2D Echo of low short axis view for the
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ventricles in patient number 10.

79 | 2D Echo of Right ventricular outflow tract
from the low short axis view in patient number | 174
87.

80 | 2D echo showing the 3 vessel view in patient

175
number 5.
81 | 2D echo showing Aortic arch view in a patient
175
number 22.
82 | 2D echo showing ductul arch view in a patient
176
number 91.
83 | 2D echo showing rim of pericardial effusion
: . i 176
measuring 2mm in patient number 69.

84 | M. mode echocardiography showing the
diameter of ventricular walls and cavities in | 177
patient number 39.

85 | M. mode echocardiography showing the
diameter of ventricular walls and cavities in | 178
patient number 2.

86 | 2D echo showing the aortic annulus in LVOT 178

view in patient number 28.
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