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Background and Introduction

• To screen for CHDs, the major specialty organizations recommend the 
4-chamber (4CV), the left ventricular outflow tract (LVOT), the right 
ventricular outflow tract (RVOT) and the 3 vessel trachea (3 VT) views. 
The aim of the screening exam is to define normality. 

• While many of the congenital heart defects are complex with either 
other cardiac malformations or extra-cardiac malformations present, 
a careful appraisal of the findings on the fetal heart screening exam 
may point to certain malformations. Since some CHDs are rare, a 
method to summarize key findings may be useful to define deviations 
from normal.



Material and Method

• A review of the literature was undertaken and the key imaging 
characteristics were determined for 13 CHDs. Using this information 
charts were created for each of the 4 critical heart views. Imaging 
characteristics and a number of visual examples were tabulated as 
they relate to the following CHDs: 3 types of ventricular septal defects 
(VSDs), hypoplastic left heart syndrome (HLHS), atrioventricular septal 
defect (AVSD), Ebstein anomaly, Tetralogy of Fallot (TOF), Valvular
aortic stenosis (AS), coarctation of the aorta (COA). dextro-
transposition of the great arteries (D-TGA), congenitally corrected 
transposition of the great arteries (CC-TGA), persistent truncus 
arteriosus (TA), and double outlet right ventricle (DORV).



Obtaining the critical heart views

1. Right. Obtain transverse 
view of abdomen and 
sweep towards fetal head; 
4 chamber view (4-CV) is 
obtained.

Transverse of
abdomen

4-Chamber 
View 

2. Right. Obtain 4 
Chamber view, sweep 
transducer towards the 
fetal head and the left
ventricular outflow 
tract (LVOT) is 
obtained.

Left ventricular outflow 
tract (LVOT)

3. Right. In sequence 
sweep transducer from 
4-CV and LVOT view to 
the right ventricular 
outflow tract (RVOT).

Above. RVOT

4. Right. In sequence 
sweep transducer 
from RVOT view 
towards the fetal 
head to obtain the 3 
vessel view (3-VV).

Above. 3 vessel view (3-VV)

5. Right. In sequence
sweep transducer from
3- VV view towards 
the fetal head to obtain
the 3 vessel tracheal
view (3-VT).

Above. 3 vessel tracheal view



Cephalic (vertex) 
presentation, spine or 
back down

4-Chamber view (4-CV)
Left ventricular outflow 
(LVOT)
Right ventricular outflow
(RVOT)
3 Vessel tracheal view
(3-VT)

Normal cardiac views



Defect 4-Chamber (4-
CV)

LVOT RVOT 3-VT

Inlet VSD and Peri-
membraneous (PM-VSD), 
4-CV: VSD can be seen if 
size > 2 to 3 mm.; 
LVOT: in-plane view is  
best;
RVOT, 3-VT: pulmonary 
artery same size
or slightly larger than 
aorta

Muscular VSD, 4-CV: can 
be seen depending on size;
LVOT: Best seen on lateral 
perpendicular view
of ventricular septum 
with color; RVOT, 3-VT: 
aorta and PA of similar size

Ventricular septal defect VSD

PA=pulmonary artery, LV=left ventricle, RV=right ventricle, LA=left atrium, AA=ascending aorta, IVS=interventricular septum



Defect 4-Chamber LVOT RVOT 3-VT

)

Hypoplastic Left 
Heart Syndrome 
(HLHS)

HLHS, 4-CV: Small left 
Ventricle*; the endo-
cardium in the left ventricle 
might be echogenic 
(endocardial fibroelastosis); 
LVOT: possible small aortic 
valve and ascending aorta; 
RVOT and 3-VT: pulmonary
artery may be larger than 
aorta

*Other forms include globular, 
dysfunctional left ventricle 

PA=pulmonary artery
ASD=atrial septal defect
MV=mitral valve
TV=tricuspid valve
SVC=superior vena cava

)

LV



Defect 4-Chamber LVOT RVOT 3-VT

Type equation here.

Atrioventricular 
septal
defect (AVSD)

AVSD, 4-CV: AV valves 
show linear insertion; in 
diastole crux of heart is 
absent.
LVOT: possible long narrow
aorta; RVOT, 3-VT: PA may
be larger than aorta

Unbalanced AVSD: one 
ventricle larger than 
another.

RV=right ventricle
PA=pulmonary artery
ASD=atrial septal defect
SVC=superior vena cava



Defect 4-Chamber LVOT RVOT 3-VT
Ebstein Anomaly 
and Tetralogy of 
Fallot (TOF)

Ebstein, 4-CV: large right 
atrium, inferior displacement 
tricuspid valve leaflets; large 
heart, abnormal cardiac axis 
RVOT, 3-VT: PA may be 
smaller than aorta 

TOF, 4CV: possible VSD 
seen; LVOT: aorta* over-
rides misaligned VSD; 
RVOT, 3VT: PA usually 
smaller than ascending 
aorta

Aorta parallel to IVS.

RV=right ventricle, LV=left ventricle, LA= left 
atrium. RA=right atrium, ARV=atrailized right 
ventricle, FRV= functional right ventricle, 
PA=pulmonary artery. OA=overriding aorta.
IVS-interventricular septum



Defect 4-Chamber LVOT RVOT 3-VTValvular aortic sten-
osis (AS), 
Coarctation of aorta 
(COA)

AS, 4-CV: varies from 
mild to severe; LV 
globular echogenic if 
severe; LVOT: abnormal 
AV valve, post stenotic
dilatation ascending 
aorta; RVOT, 3-VT: 
Ascending aorta larger 
than pulmonary artery

COA, 4-CV: findings depend
on severity; LV more 
narrow than RV. Sagittal 
view: aortic arch may be 
narrow; RVOT, 3-VT: PA 
larger than aorta; 
transverse aortic arch 
narrow

RV=right ventricle, LV=left ventricle, RA=right atrium, EFE=endocardial fibroelastosis, PS=post 
stenotic dilatation of the aorta, CA=coarctation or narrowing of aorta, DA=descending aorta, 
LSA=left subclavian artery, LCC=left common carotid artery, PA=pulmonary artery. 

(may lead to HLHS and 
endocardial fibroelastosis)

Transverse aortic arch 
narrow

LVOT: aortic root may be
normal or narrow



Defect 4 Chamber LVOT RVOT 3-VT

left t

Transposition of the
great arteries (TOGA)

Dextro-TOGA, 4CV: normal;
LVOT: PA arises from left
ventricle and branches. 

RVOT: parallel arrangement 
of great vessels; 3-VT: large 
ascending aorta, and SVC.

CC-TOGA, 4-CV: right 
ventricle is on the left; LVOT: 
PA arises from the LV and 
branches; RVOT: aorta arises 
from the RV

RV=right ventricle, LV=left ventricle, LPA=left pulmonary, RPA=right pulmonary artery, SVC=superior vena cava, RA=right atrium,  
MV=mitral valve, VSD=ventricular-septal defect, TV=tricuspid valve, MV=mitral valve; LA=left atrium; AO=aorta, AV=aortic valve



Defect 4 Chamber LVOT RVOT 3-VT

Truncus arteriosus (TA), Double outlet right Ventricle (DORV)

TA, 4-CV: may be 
normal, descending 
aorta may be to right of 
spine. Depending on 
size, VSD present; 
LVOT: Single great 
vessel overrides a 
misaligned VSD; RVOT: 
common arterial trunk 
may bifurcate to AO 
and PA; 3-VT: large 
aorta, smaller PA

DORV, 4-CV: Normal 1st

and 2nd trimester; 
LVOT: Both great 
arteries arise from the 
right ventricle; RVOT: 
parallel outflow tracts; 
3-VT: PA and AA 
variable size DA=descending aorta, GV=Great vessel, VSD=ventricular-septal defect, RV=right ventricle, PA=pulmonary artery, AO=aorta 

AA=ascending aorta 



Defect     4-Chamber LVOT RVOT 3-VT Key Images

VSD Visible if > 2 to 
3 mm.

Optimum view PA and AO of 
similar size or 
PA slightly > AO

PA may be 
slightly > AO

HLHS Small LV or LV 
may be glob-
ular

Hypoplastic AV, 
Small AA

PA may be > A0 PA may be > AO

AVSD Linear inser-
tion of AV 
valves, absent 
crux

Possible long 
narrow AO

PA may be > AO PA may be > AO

Ebstein
anomaly

Large RA, large 
heart

AO from LV PA from RV may 
be small if PS 
present

PA smaller than 
AO

TOF Normal unless 
large VSD

AO overrides a 
misaligned VSD

PA usually < AA Aorta larger 
MPA

Summary of key findings

PA=pulmonary artery, 
AO=aorta, LV =left
ventricle, RV=right 
ventricle,  AA=ascending 
aorta, RA=right atrium, PS= 
pulmonary stenosis, 
MPA=main pulmonary 
artery

VSD=ventricular-
septal defect,
HLHS=hypoplastic
left heart 
syndrome,  
AVSD=atrio-
ventricular septal 
defect,
TOF=Tetralogy of
Fallot



Defect 4-Chamber LVOT RVOT 3-VT Key Images

Valvular AS LV varies from 
normal to 
globular

Possible post-
stenotic
dilatation of AO

AA larger than 
MPA

AA larger than 
MPA

COA LV more narrow 
than RV; 
Sagittal: narrow 
aortic arch

Aortic root may 
be normal or 
narrow

PA larger than 
AO 

Transverse 
aortic arch 
narrow

Dextro-
TOGA

Normal. RV and 
LV are in their 
normal 
anatomic 
location

PA arises from 
LV and 
branches

Parallel 
orientation of 
GV

Large single 
vessel,
transverse 
ascending aorta 
with SVC

CC-TOGA Morphologic RV 
is on the fetal 
left side 
(transposed)

PA arises from 
LV and 
branches

AO arises from 
the RV

Vessel size may 
vary

TA (Truncus 
arteriosus)
or CAT*

May be normal; 
DA may be to 
right of spine

Large GV 
overrides 
misaligned VSD

Common 
arterial trunk*
bifurcates into 
PA and AO

Large AO and 
small PA

DORV May be normal 
or less obvious 
1st and 2nd

trimester

Both GV arise 
from RV

Parallel outflow 
tracts

PA and AA of 
variable size

Summary of key findings (continued)

LV =left ventricle, AO=aorta, 
AA=ascending aorta, 
MPA=main pulmonary artery, 
RV=right ventricle, 
PA=pulmonary artery, GV=great 
vessel, SVC=superior vena cava, 
VSD=ventricular-septal defect, 
aorta PA=pulmonary artery, 
RV=right ventricle, RA=right 
atrium, PS= pulmonary 
stenosis, MPA=main pulmonary 
artery

AS= aortic stenosis, 
COA=coarctation of 
the aorta, Dextro-
TOGA=Dextro-
transposition of the 
great arteries,
CC-TOGA=
congenitally 
corrected 
transposition of the 
great arteries,
DORV=double 
outlet right 
ventricle

References available upon request, 
obimages.net@gmail.com


