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Brief Overview

Why Is it Important to learn how
to examine the normal fetal
heart on prenatal ultrasound?
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Congenital Heart Disease

A leading cause of infant mortality

Between 1950-1994, 42% of infant deaths
reported to the World Health Organization
(WHO) were attributable to cardiac defects

Cuneo BF, et al. J Perinatol 2004; 24:674-678

Meberg A ,et al. Acta Paediatr 2000; 89:1344-1351

Ferencz C, et al. Am J Epidemiol 1985; 121:31-36

Yeo and Romero Rosano A, et al. J Epidemiol Community Health 2000; 54:6606666



Congenital Heart Disease

Structural cardiac anomalies are among the
most freqguently missed malformations
during prenatal ultrasonography

Important cause of medico-legal liablility

Crane JP, et al. Am J Obstet Gynecol 1994; 171:392-399
Yeo and Romero Abu-Harb M, et al. Arch Dis Child 1994; 718-7



Congenital Heart Disease

Prenatal detection of congenital heart disease
may improve the pregnancy outcome of fetuses
with specific types of cardiac lesions;

Transposition of great vessels
Hypoplastic left heart syndrome
Coarctation of aorta

Aortic stenosis

Bonnet D, et al. Circulation 1999; 99:916-918

Tworetzky W, et al. Circulation 2001; 103:1269-1273

Franklin O, et al. Heart 2002; 87:67-69

Yeo and Romero Tworetzky W, et al. Circulation 2004; 110:212524'31



Important Reasons to Identify
Cardiac Defects In Utero

Prenatal counseling

Invasive testing to detect aneuploidy
Pregnancy options
Delivery at an appropriate facility

Optimal obstetric and neonatal care

Yeo and Romero



General Considerations

Ultrasound is optimally performed at 18-22
weeks

Some cardiac lesions are detected later In
gestation
Coarctation aorta, valvular stenosis, etc

Use the highest transducer frequency
available (5-8 MHz)

Magnify the image

Yeo and Romero



General Considerations

Use the cine loop feature of ultrasound
machines

Satisfactory visualization may depend on
the orientation of fetal cardiac structures

Suspected heart anomalies will require
more comprehensive evaluation by a
targeted scan (fetal echocardiography)

Yeo and Romero



Four-Chamber View
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Four-Chamber View

There are 4 normal cardiac chambers:
Right and left atrium (RA and LA)
Right and left ventricle (RV and LV)

Yeo and Romero QAIUM



Establish Heart Axis and Position

Normal orientation is called levocardia

Heart size occupies one-third of fetal
thorax

Cardiac apex points to left, and the
majority of the heart occupies the left
side of the chest

Yeo and Romero



Normal Heart Size
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Establish Heart Axis and Position

Angle of fetal heart relative to midline
should be 45 +20

Left atrium Is closest to the fetal spine

Right ventricle Is closest to the anterior
chest wall

Yeo and Romero



Normal Heart Axis and Position
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Normal Heart Axis and Position

Posterior
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Cardiac Malposition

Abnormal cardiac axis

Often associated with intrinsic _ complex
cardiac defects and dysrhythmias

Abnormal cardiac position
Due to extracardiac defect

Yeo and Romero



Cardiac Malposition

Dextrocardia

Heart located in right side of the chest; apex points
to the right

Mesocardia
Heart located in midchest; apex points to the

midline
Dextroposition

Pathologic displacement of heart into the right
thorax, apex points to the left

Extracardiac malformations (eg, diaphragmatic
hernia)

Yeo and Romero



Dextroposition

Heart
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Establishing Situs

Establish fetal position
Vertex, breech, transverse

Determine If the left side of the fetus
IS up or down

ldentify the stomach and heart to be
on the left side

Yeo and Romero



Establishing Situs
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Abdominal Situs

Situs solitus (normal)
Liver on right
Stomach, apex heart, aortic arch on left

Situs 1T nversus (Amirr ol
Liver on left
Stomach on right

In either situs solitus or inversus, the
cardiac apex may point to the left
(levocardia), or point to the right
(dextrocardia)

Yeo and Romero



Situs Solitus or Inversus

Situs Solitus Situs Inversus

Yeo and Romero http://health.howstuffworks.com/reversal-of-organ.htm/printable ©AIUM



Situs Ambiguous

Neither situs solitus or inversus
(indeterminate situs)

Also known as cardiosplenic syndromes
or heterotaxy

Two most common forms are
Polysplenia or asplenia syndromes

Some organs are on the correct side,
while others are on the opposite of the
expected side

Yeo and Romero
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Normal Cardiac Structures
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Four -Chamber Apical View

Apex of heart points directly towards / away from the transducer
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Four -Chamber Apical View

Moderator band in RV
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Four -Chamber Apical View

Left Right

Apex of heart points directly towards / away from the transducer
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Cardiac Atria
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Cardiac Atria
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Atrial Septum

Septum secundum

T/
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Atrial Septum

Atrial septum

Yeo and Romero QAIUM



Foramen Ovale

Umbilical venous blood entering the IVC
preferentially streams toward the left side of the
heart, through the foramen ovale

Left atrial blood enters the left ventricle and
then the ascending aorta

Most of this blood supplies the head and upper
extremities of the fetus (via vessels from aortic
arch)

The rest of the blood continues down the
descending aorta

Yeo and Romero



Foramen Ovale

Located in middle one-third of atrial septum
Flap is located in the left atrium
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Cardiac Ventricles

Two ventricles are approximately equal in size

In late pregnancy, the RV is slightly larger than
the LV

Right ventricle
Coarse trabeculation

Moderator band at apex (| oc

Left ventricle
Smooth contours
Conical shape
Apex -forming
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Cardiac Ventricles

Moderator band

Moderator band
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Moderator Band

Muscular band of heart
tissue found In the
apex of right ventricle

May vary in
prominence, and can
mimic:
Hypoplastic or small RV
Cardiac tumor
Thickened heart wall Moderator band in RV

Yeo and Romero



Interventricular Septum

Membranous
septum

Pagpillary

Muscular
septum

Anterior papillary muscle

Thickest at apex
Narrows to become thinnest at level of atrioventricular valves

Yeo and Romero http://en.wikipedia.org/wiki/File:Gray498.png  eauw



Interventricular Septum

Should be intact from the apex of the
heart to the crux

Muscular septum (mostly)

Membranous septum (thin, near
atrioventricular valves)

Yeo and Romero



Interventricular Septum

Ventricular septum
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Ventricular Septal Defects

lar

Yeo and Romero http://www.med.yale.edu/intmed/cardio/chd/e_vsd/index.htm|  eauu



Ventricular Septal Defects
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Atrioventricular Valves

Two distinct valves (versus one common
valve)

Mitral, tricuspid valves

Always follow the respective ventricles

Both valves open separately and move freely

Two sets of ndAclappi ng hanc

Both valves should be same size

Yeo and Romero



Atrioventricular Valves
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Complete Atrioventricular Canal

Fetus B
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Atrioventricular Valves

Mitral, tricuspid valves

Septal leaflet of tricuspid valve inserts on
ventricular septum closer to cardiac apex ( more
Napi oal tyhan mitral valve

Valves should never be at the same level
nSegul | wingo appear sei)ce (|
Mitral valve has 2 leaflets

Tricuspid valve has 3 leaflets

Yeo and Romero http://poetrydispatch.wordpress.com/2008/01/14/franz-wright-ps/ ©AIUM
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Partial Atrioventricular Canal Defect

Tricuspid and mitral valves appear to be at the same level (not offset)

Yeo and Romero QAIUM



Chordae Tendinae

Cord -like tendons (fibrous tissue) which
connect papillary muscles to edges of the
tricuspid and mitral valves

Prevent the valve flaps from being everted
Into the atria during systole

Yeo and Romero



Chordae Tendinae
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Chordae Tendinae
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Outflow Tracts:

Aorta and Pulmonary Artery

Yeo and Romero




Why Is Evaluation of Outflow Tracts

Important?

Some cardiac abnormalities may not be
detectable on the 4-chamber view alone

Examples: transposition great vessels, tetralogy of
Fallot, truncus arteriosus

Evaluation of the outflow tracts can increase the
detection rate for major cardiac defects

Bromley B, et al. Am J Obstet Gynecol 1992; 166:147-1481

Yeo and Romero Yoo SJ, et al. Ultrasound Obstet Gynecol 1997; 9:173-182 cauwm



Aorta

(€9) Patrick J.Lynch, 2006

Aorta arises from the left ventricle.

http://commons.wikimedia.org/wiki/File:Heart_left_ventricular_outflow_track.jpg
http://commons.wikimedia.org/wiki/File:Heart_inferior_Iv_wall_dysfunction.jpg
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Long Axis View of Aorta

Aorta is identified by head vessels arising from the
aortic arch

Continuity anterior wall aorta with ventricular
septum

Continuity posterior wall aorta with mitral valve

Aortic valve should move freely and is not
thickened

Aortic root is 9% smaller than pulmonary root
(14-42 weeks)

Yeo and Romero Cartier MS, et al. AJR 1987; 149:1003-1007



Long Axis View of Aorta
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Long Axis View of Aorta
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Overriding Aorta

Tetralogy of Fallot

Yeo and Romero



Long Axis View of Pulmonary Artery

Pulmonary artery arises from the right ventricle

Pulmonary artery should cross the aorta and is anterior to
the aorta

Pulmonic valve should move freely and is not thickened

Can measure pulmonic annulus
I Slightly larger than the aortic root in fetal life

Yeo and Romero QAIUM



Long Axis View of Pulmonary Artery
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Long Axis View of Pulmonary Artery

Pulmonary artery

LV
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