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Plan of the lecture

birth. _—
+ 2. Congenital heart diseases.

+ 3. Acyanotic defects of the heart.

+ 4, Cyanotic defects of the heart.

+ 5. Acquired heart disease.

+ 6. Tests commonly used to diagnosis congenital heart defects.
« 7. Preventing birth defects.
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Figure 14 - 46. Fetal circulation. The colors indicate the oxygen saturation of the blood, and the arrows show the course of the blood from
the placenta to the heart. The organs are not drawn to scale. Observe that three shunts permit most of the blood to bypass the liver and

lungs: (1) ductus venosus; (2) oval foramen; and (3) ductus arteriosus. The poorly oxygenated blood returns to the placenta for oxygen and
nutrients through the umbilical arteries.
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Figure 14 - 47. Neonatal circulation. The adult derivatives of the fetal vessels and structures that become nonfunctional at birth are

shown. The arrows indicate the course of the blood in the infant. The organs are not drawn to scale. After birth the three shunts that
short-circuited the blood during fetal life cease to function, and the pulmonary and systemic circulations become separated.




trunk to aorta

e Adult remnant is ligamentum arteriosum

3. Fetal ductus venosus shunts 50% of blood from umbilical vein to
inferior vena cava by passing liver

e Adult remnant is ligamentum venosum




Postnatal:

« Functional pulmonary respiration and gas exchange
 Loss of placental circulation
« Occlusion of right to left shunt in heart and fetal anastomoses



)

defects, environmental factors, viruses, toxins, alcohol, drugs

» Specific etiology unknown in many cases but most arise during
critical period of heart dev. 20-50 days after fertilization

e Well tolerated before birth because of fetal shunts

e Most produce symptoms postnatally
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6 months 130-135

1year 120-125
2 years 110
3 years 105

5 years

906-10C
6-7 years 90-35
10 years 78-85
12 years 70-75

The normal rate is not more then 10
% of average



OIFtn — 1 montn. 50 Mmng
+ 1 month - 1 year: 70 mmhg ——
# 1year - 10 year: 70 + (2 X age in years)
* >10 years : 90 mmhg
INormal systolic
+ 80 + (2 x age in years)
« or fiftieth percentile
_IDiastolic: 1/2-1/3 of systolic



patent ductus arteriousus
* pulmonary stenosis;
* coadrctation of aorta
 atrioventricular canal defect

Fallot’s tetralogy;

transposition of great arteries

tricuspid atresia

an atrial septal defect

total anomalous pulmonary venous return
hypoplastic left heart

pulmonary valve atresia

a patent ductus arteriosus

Ebstein’s anomaly.

* X X X XK X X * *



Atrial septal defect (sec
Patent ductus arteriosus
Coarctation of aorta
Tetralogy of Fallot
Pulmonary valve stenosis

Aortic valve stenosis

Transposition of great arteries
Hypoplastic left ventricle
Hypoplastic right ventricle

Truncus arteriosus

Total anomalous pulm venous return
Tricuspid atresia

Double-outlet right ventricle

Others

5-10



«* Since blood has been oxygenated in the lungs cy not

develop

“* These shunts in the atria, ventricles or great vessels cause volume or
pressure overloads, especially in right side of heart

< Symptom may be excessive fatigue on exertion
*** Volume overloads in the case of ASD, VSD and PDA

“* Pressure overloads in case of aortic stenosis, pulmonary stenosis and
coarctation of aorta.



ey can occurin el

in the membranous. i

v'30-50% of vsd close spontaneously during the first year of life.

v"Membranous vsd is caused by incomplete fusion of right truncoconal ridge, left
truncoconal ridge and endocardial cushion tissue. This fusion, plus the up growth of
the muscular IV septum closes the IV foramen.

v If this does not happen and the defect is large, there can be massive left-to-right
shunting of blood through the defect with increased and excessive pulmonary blood
flow (with hypertrophy of la and Iv and possibly slight rv hypertrophy because of
shunting), pulmonary hypertension, dyspnea, deficient systemic blood flow and
cardiac failure.
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FIGURE 17-31 Interventncular septal defect (membranous
portion). Mixing of artenal and venous blood occurs in both outflow
tracts but especially in the pulmonary artery.
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FIGURE41.9 Atrial septal defect.

Copyright € 2003 Lippincolt Williams & Wilkins. Jastrucior's Resource CD-ROM o Accompany Pilliiteri's Maternal and
Child Health Nursing: Care of the Childbearing and Childrearing Family, lourth edition.
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FIGURE 17-27 High (A) and low (B) atrial septal defects in the heart. Red denotes well-oxygenated arterial blood, blue
denotes poorly oxygenated venous blood, and purple denotes a mixture of arterial and venous blood.
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** Not a true atrial septal defem..

“* A few millimeters in diameter
“* Caused by failure of fusion of atrial septa by 6 mo.
* Usually clinically insignificant

< Although one way valve not sealed, it remains closed because left
atrial pressure is higher than right

« Significant only if other heart disease develops (with right -to-left
shunting, Pulmonary hypertension); implicated in strokes.



ibrosed in a few weeks. During fetal life,
maintained in response to relatively low levels of O2'in feta . This causes the
smooth muscle of the DA to remain relaxed and thus keeps the DA patent. After
birth, 02 tension rises because the lungs begin to function and PGE1 levels decline in
response to this causing the DA to constrict.

v Prostaglandins are not hormones, but autocrine or paracrine secretions, which are
locally acting messenger molecules. They differ from hormones in that they are not
produced at a discrete site but in many places throughout the body. Also, their target
cells are present in the immediate vicinity of the site of their excretion.




v'Bradykinin (a small peptide) is probably a
smooth muscle of the da to contract after birth. It is released by the
lungs during their initial inflation. O2 is the most important factor in
controlling closure of the DA in full term babies.

v" Pulmonary resistance drops postnatally as the lungs inflate and if the da
does not close, there is retrograde (reversed) flow in the da and blood
flows from the aorta to the pulmonary arteries instead. This [-to-r shunt
causes the pulmonary trunk, LA and LV to become volume overloaded.
This can lead to enlargement of the LA and LV and aorta.

v Clinical features depend on size of patency: dyspnea, fatigue, diminished
growth, eventual cardiac failure
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FIGURE 17-41 Patent ductus arteriosus showing the flow of blood from the aorta into the pulmonary circulation. Later in
life, pulmonary hypertension may result, causing the reversal of blood flow through the shunt and cyanosis.
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This defect probably has a'neural cre
asymmetrical septation of the outflow tract by the truncoconal ridges.

v'As is usually manifest by abnormal development of the aortic valve
(and 20% of the time is accompanied by coarctation of the aorta). The
aorta is also narrower than usual.

v'Symptoms include insufficiency in cerebral and coronary circulation,
dizziness, angina, fatigue, etc.

Normal semilunar valve Aortic valve stenosis




opening to be narrow and eccentric.
problem in infants, but as the cusps fibrose and calcify wit age in
adults, the stenosis becomes more pronounced.

v'Since the valvular orifice is narrowed, lv pressure must increase to
pump blood across the valve into the aorta. The LV hypertrophies in
response to this increased work and pressure load. The high velocity of
the blood impacting the aortic wall may cause dilation of the aorta
distal to the valve.
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FIGURE 17-35 Aortic stenosis. In severe cases the ductus arteriosus commonly remains patent. Right, Mixed arterial and
venous blood in the pulmonary artery is shown in purple. Initially, blood from the pulmonary trunk (purple) goes through the
ductus arteriosus into the aorta, often leading to cyanosis.
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* Postnataly these resultinright-
blood in the heart.

*Blood has not been oxygenated in the lungs, So
cyanosis develops.

* More serious.

+* These defects result from faulty rotation &/or
partitioning of the truncus arteriosus with respect
to the ventricles.

* Also considered neurocristopathies.



’
*VSD

“*Dextroposition of the aorta
“*Hypertrophy of right ventricle
v"Most common cyanotic defect in young children

v" Caused by asymmetrical fusion of truncoconal ridges resulting in
misalignment of the ventricular outflow tract and the aortic and
pulmonary valves

v If untreated, only 50% survival rate past age 2.5 years



obstruction.
’

v'The increased resistance by the pulmonary stenosis causes
deoxygenated blood blood returning from the systemic veins to be
diverted from the rv, through the vsd, to the lv, and into the systemic
circulation through the aorta resulting in systemic hypoxemia and
Ccyanosis.

v'T of Fis a serious heart problem because it obstructs blood from
reaching the lungs. Because of the pulmonary stenosis and wider than
normal and more right located aortic opening, some poorly oxygenated
right ventricular blood leaves via the enlarged aorta. In some babies, the
obstruction is severe causing significant cyanosis and very low oxygen
levels soon after birth. There is also digital clubbing.



vAlthough some children are not cyanotic in the first years of
life, most babies with T of F become cyanotic at 3-6 months

v'Babies with the most severe pulmonary stenosis may

become extremely cyanotic within the first few days after
birth.

v'The degree of patency of the da after birth (the more the
better) probably determines the severity of the cyanosis.

v'Surgery to correct t of f involves closing vsd & opening
narrowed pulmonary trunk.

v'T of fis often associated with other cardiac defects.
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v'Pulse — good on the hand, nonin the legs.

v’ Aortic constriction

v'Systolical murmur left side parasternal , on the back under the
scapulae.

v'/Abp examined on both hands (differences during coa+ anomalia
of subclavicullar veins).

v'ECG hypertrophy of left venricle.
v'Echocardioscopy




LOCALIZED
“Preductal’”” Coarctaton

ISTHMIC
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# Clinic of heart insufficiency — from first mon ;

+ Clinical features —septic state , hypotension, soft pulse, pale
color of the skin; systolic murmur- Il intercostal space right
side, Il intercostal space left side, irradiation on the neck,
galop rytm

* Tahypnoe, dyspnea;

* Eho-CG- anatomy of aortic valves.

x

x

Ecg — hypertrophy of right ventricules;
X-ray — cardiomegaly
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» Truncoconal ridges fail to spiral as they divide the o
» Two circulations thru heart operate independently

» Compatible with life only if atrial and ventricular septal defects and a patent
DA are present

> It is only the truncus arteriosus region of the aorta and pulmonary arteries
that is undivided because the portions of the vessels distal to the truncus have
different origins — the aorta is formed from the 4th left aortic arch and the
pulmonary arteries from the 6th L and R aortic arches.

» The persistent TA usually overrides the VSD. Since blood in the aortais a
mixture of that from both ventricles, cyanosis is inevitable.

» Usually only one set of semilunar valves.
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e

v'Caused by lack of partitioning of the outflow tract by the truncoconal
ridges

v Single outflow vessel leaves ventricles

v Membranous iv septum frequently lacking because it is also formed in
part by t-c ridges

v"W/o treatment, 60-70% mortality by 6 months
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* Congestive Heart Failure
* Tachycardia, tachypnea
# Right sided: increased venous pressure, hepatomegaly

« Left sided: dyspnea, crackles (rales), cyanosis, and, eventually,
ride sided failure

* Therapeutic management: Reduce workload of the heart using
diuretics, inotropics, and vasodilators
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Assessment 41-2 Assessing the Child With Hearnt Failure

Copynight € 2003 Lippencott Williams & Wilkins Iaseraacsor’'s Resoserce COD-RONM o Accowpany
Pidliczerss Matcrnal and Child MHealih Naursing @ Care of the Childbearing and Childrearing Famuly, fourth odition
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* Blood and urine tests

# ECG (Electrocardiogram)
* Echocardiogram

# Cardiac magnetic resonance imaging (MRI)
* Stress tests

* Chest X Ray

* Pulse Oximetry

# Cardiac Catheterization




“*Stop smoking \
“*Avoid drinking alcohol while pregnant
“*Take a daily vitamin containing folic acid

“*Check with your doctor to make sure any
medication (over-the-counter or prescription) is
safe to take during pregnancy

“*Stop use of any illegal or "street" drugs
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Key documents WHO

A systematic review of the effectiveness of shortening Integrated Management of Childhood lliness guidelines training (2018)
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