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with the blood reentering the systemic circulation.
Cyanotic defects are those in which poorly oxygenate.d
blood mixes with the blood reentering the systemic
circulation.

Search the American Heart Association website for
congenital heart defects (go to http://www.heart.org).
About 40,000 babies in the United States are born with
congenital heart defects.

Acyanotic Defects

Acyanotic defects occur when the blood flows from the
left side of the heart to the right side of the heart due
to a hole in the interventricular septum. Acyanotic de-
fects do not normally interfere with the oxygen or blood
reaching the body’s tissues. The most common acyan-
otic defects include the following:

* Ventricular septal defect (VSD; ICD-10: Q21.0) is the
most commonly occurring congenital heart defect,
where there is an abnormal opening between the
wall, or septum, of the right and left ventricles
(Fig. 6.1). The extent of the opening may vary from
the size of a pin to a complete absence of the ven-
tricular septum, creating one common ventricle.
Blood from the left ventricle flows back into the

right ventricle, causing too much blood tobe
pumped to the lungs. This results in lung congestion.
"This defect typically accompanies other congenital
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FIGURE 6.1 Ventricular septal defect (VSD). In VSD, a hole in
the ventricular septum occurs, and blood from the left ventricle
flows back into the right ventricle, due to higher pressure in the
left ventricle. This backflow causes an extra volume of blood to

be pumped into the lungs by the right ventricle, creating lung
congestion,

anomalies, especially trisomy 21 (Dow’rllh S_Ynjl’m
renal defects, or other cardlgc defects. This defe,
occurs in 2% to 7% of live buBhsl.O' —_

« Atrial septal defect (ASD; 1CD- ( .ht an,d 1 ; -
abnormal opening between t.he rig . eft a
(Fig. 6.2). The size and location of the opening
det%;'n;ine the severity of the defect. If the hole
large, a fair amount of oxygen-rich blood lgaks -
to the right atria and is then Pumpcd back into
lungs, which are already rich in c.)xy%(:,jni ' |

« Coarctation of the aorta (ICD-10: Q2 e ) is a mgl.
formation in a portion of the aorta that cays.
narrowing of the aortal opening, or lumen, 2t 1,
point of the defect (Fig. 6.3)- Consequently, blo,
pressure is increased proxim'al to the de.fec:t and de.
creased distal to it. Congestive heart failure may ..
sult. This defect can range from mild to severe a1
may not be recognized until the patient becomes ;
adult. It usually occurs with other heart defects.

« Patent ductus arteriosus (PDA; ICD-10: Q25.0) s,
defect resulting from the failure of the ductus ar.
teriosus, a connection between the aorta and the
pulmonary artery in the fetus, to clpsc after birth
(Fig. 6.4). During the prenatal period, much of the
fetal circulation bypasses the lungs through this
blood vessel, which connects the pulmonary artery
to the aorta. When this fetal structure fails to cloge

Atrial septal defect (ASD)

Opening Mitral valve
between
atria Aortic valve
Tricuspid
valve
Pulmonary
valve
3 Oxygen-rich blood AO = Aorta
B Oxygen-poor blood PA = Pulmonary artery
[ Mixed blood LA = Left atrium

RA = Right atrium
LV = Left ventricle
RV = Right ventricle

FIGURE 6.2 Atrial septal defect (ASD). In ASD, there is an
abnormal opening between the two atria of the heart, causing 2"
abnormal blood flow through the heart. Some infants have N0
symptoms and aipear healthy. If the ASD is large and permits

Iaf e amount of blood to pass through the right side, symptoms
will be noted.
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rctation of the aorta (coarct). In this condi-
F.IGli}:tfagﬁa i(s:?lzrrowed or constricted, obstructing blood
v ethe lower part of the body and increasing blood pressure
i tothe constriction. Usually there are no symptoms at birth,
aboz:e can develop as early as the first week of life. If severe
burtn to{ns of high blood pressure and congestive heart failure
fj);,vgop, surgery may be considered.

after birth, blood from the aorta flows back into the
pulmonary artery. This defect is common in prema-
ture infants and puts a strain on the heart, causing
tachypnea, or fast breathing. A small patent duc-
tus arteriosus may not require treatment; however,
larger ones left untreated can cause weakening of
the heart muscle, in turn causing heart failure,

Cyanotic Defects

Cyanotic defects cause the oxygen-rich blood and the
oxygen-poor blood to mix, allowing less oxygen-rich
blood to reach the body tissues. Often a bluish tint to
the skin results. The most common cyanotic defects
follow:

* Tetralogy of Fallot (ICD-10: Q21.3) is a combina-
tion of four congenital heart defects: (1) pulmonary
stenosis, a narrowing of the opening into the pul-
monary artery from the right ventricle; (2) VSD, an
abnormal opening in the septum between the left
and right ventricles; (3) dextroposition of the aorta,
in which the opening of the aorta bridges the ven-
tricular septum, receiving blood from both the
left and right ventricles; and (4) right ventricular
hypertrophy, an increase in size or volume

(Fig. 6.5). Diagnosis of this defect most often
occurs in infancy.
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* Transposition of the great arteries (TGA;IC
. .. ; D— :
.CL20.3) 1s a condition in which the two major :ll(r)tcr-
ies of the heart are reversed, with the

the aorta arisin
from the right ventricle and the i~
from the left ventricle (Fig. 6. 6)P onary artery

ventricle . The result is two
noncommunicating circulatory systems—one circu-
lating blood in a closed

loop between the heart and
ll‘mgs and the other between the heart and systemic
circulation. Why this defect occurs is not known,

This is a rare defect found at bicth,

Tricuspid atresia (ICD-10: Q22.4) is a condition in
which the valve between the right atrium and the
right ventricle fails to develop (Fig. 6.7). This defect
may be combined with ASD, VSD, and transposi-
tion of the great arteries. This defect is found at
birth and is treated with surgery. The symptoms be-
come pronounced immediately after birth and are
characterized by cyanosis, fatigue, breathing diff-
culties, and slow growth rate.

Etiology

The etiology of congenital heart defects is mos}ly un-
known, but there may be a genetic link. Prefilsposlmg fac-
tors may include maternal infections, use of certain drugs
during gestation, diabetes, alcoholism, and poor maternal
nutrition. In roughly 85% of cases, however, there is no
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Tetralogy of fallot (TOF or “Tet")
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FIGURE 6.5 Tetralogy of Fallot. This condition is characterize
by four defects: (1) Angzbnormal opening or ven_trncular hse;;t?:
defect allows blood to pass from the right ventricle to the er
ventricle without going through the lungs. (2) A narr:o;lmr& oks
stenosis at or just beneath the pulmonary valve partially bloc
the flow of blood from the right side of the heart to the lungs.
(3) The right ventricle is more muscular than normal. (4) The i
aorta lies directly over the ventricular septal defect. Tetralogy of
Fallot results in cyanosis due to lack of oxygen.

one identifiable cause of a congenital heart defect. The
abnormalities are thought to be multifactorial—both ge-
netic and environmental. Clinical features vary with age
and seriousness of the defect.

Signs and Symptoms of Acyanotic Defects

* VSD: 'The classic clinical feature is a loud, early sys-
tolic murmur heard during auscultation, or listen-
ing for sounds produced by the internal organs. The
typical murmur is described as blowing or rumbling.
There may be signs of rapid, heavy breathing; poor
feeding; poor weight gain; and sweating.

* ASD: 'There are very few symptoms of ASD. The

classic clinical feature is a crescendo-decrescendo

type of systolic ejection murmur, A large hole can
cause arrhythmias and congestive heart failure in
middle age.

Coarctation of the aorta: The clinical features vary

with age. A murmur may or may not be present.

An infant may exhibit dyspnea, pulmonary edema,

tachycardia (an abnormally rapid heartbeat), and

failure to thrive. Symptoms appearing after ado-
lescence may include dyspnea, claudication
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.6 Transposition of the great arteries. With this
E:)gglirlfi:albdgfect, the? positions of the Pt:llmonary artery and the
aorta are reversed. Thus, the aorta originates from the right ven.
tricle, so most of the blood returning to the heart from the body
is pumped back out without first going to the lungs, and the pul-
monary artery originates from the left ventricle, so that most of
the blood returning from the lungs goes back to the lungs again.
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FIGURE 6.7 Tricuspid atresia. In tricuspid atresia, there is no
tricuspid valve; therefore, no blood flows from the right atrium
to the right ventricle. Tricuspid atresia defect is characterized by
a small right ventricle, a large left ventricle, diminished pulmonary
circulation, and cyanosis. A surgical shunting procedure is often
necessary to increase the blood flow to the lungs.
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Diagnostic Procedures ' ‘ .
Signs and symptoms often point to a dlagpoms, but a
history and physical examination are essential and may
be all that are necessary to d'iagnos(? some congenital
heart abnormalities. Other diagnostic procedures may
include an echocardiogram, chest x-rays, an electrocar-
diogram (ECG), magnetic resonance imaging (MRI),
pulse oximetry, and heart cathetcnz'atlon. Laboratory
studies may be ordered to determine the degree of
cyanosis and to detect possible acidosis.

Treatment

Some congenital heart defects require no treatment be-
cause there is spontaneous closure of the defects, or
some medications may be effective in closing defects. If
surgery is necessary, it usually is done during the first
year of life. Surgery may include closing holes in the
heart with patches or stitches, repairing or replacing
heart valves, or widening arteries or openings to heart
valves. When the defect is complex, however, more than
one surgical procedure may be required. Some surgical
procedures may be delayed until the child is old enough
to better withstand the surgery. Heart catheterizations
are also used in treatment. A needle puncture is made
in the skin to insert a catheter into a vein or artery to
fepair some defects. Because this procedure is much
casier than surgery on an individual with a birth defect,
itis the preferred treatment when possible.
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* Confirm immunity to rubel].

* Take a dail multivitam; i ;

* Avoid use g’f all recreartrilgrll:lh gf-uc Sl

* Avoid viral infections, es &
ratory tract,

* Avoid alcohol.

i o g s
acne and seizures,

(Note: Women with diabetes or seizure difficulties
are advised to consult their primary care provider
(PCP) before pregnancy to minimize risk to the
fetus while maintaining proper management of
their health issues.)

* Avoid x-rays, strong chemicals, and solvents.

* Consider genetic counseling if another child or a
relative has a congenital heart defect.

() | REALITY EPISODE

Expectant parents were shocked when they learned from
their ultrasound at 30 weeks’ gestation that their baby had
a heart defect—tetralogy of Fallot. Fortunately, they had
some time to prepare. They knew there wou.ld be a long
hospital stay, transfer to a children’s hospital 3 hours
away, and surgery to correct the defect. Thex named thcu:
unborn child Rachael. Rachael was born just 3 weeks

later.

pecially of the upper respi-

1. Describe events or circumstances that Rachael’s parents

might not have expected or anticipated.
2, Is their location a consideration?
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