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abstract

Congenital cardiovascular defect (CCVD) is an abnormality in
cardio-circulatory structure or function that is present at birth or
diagnosed in adulthood. It is one of the most common congenital
malformations that accounts for half of all deaths from lethal
malformations in children. Almost one third to one half of CCVDs are

severe and lethal unless an intervention is done early.

The aim of the present study was to determine if pulse oximeter
coupled with accurate clinical examination are useful tools for the

early detection of congenital cardiovascular defects.

A systematic random sample was recruited from the nursery
unit of neonates born in Kasr el Aini Hospital, Cairo University, over
a period of one year starting from June 2006 till the end of May 2007.
The incidence of CCVD was 48/1,000 live births, denoting the
importance of the early detection of CCVD. Life-threatening or
critical CCVD was defined as those with lesions that without

intervention in the neonatal period would be fatal.

Our study was based on determination of preductal and

postductal saturations £95%. On adding PO to diastolic blood pressure



difference in the lower limb >10 mmHg lower than the right upper
limb improved the detection of CoA to 100% sensitivity, which may
be fatal if missed. Besides, PO augmented clinical examination in the
early detection of both cyanotic and critical cases. The sensitivity of
clinical examination alone was 53.3% that improved and the

specificity was high with PO cut off point £95%.

In conclusion, PO is an easily applied, non-invasive and
specific tool for the early detection of CCVD. Pulse oximeter does not
serve as a substitute, but it augments a careful clinical examination.
Therefore, the strategy of adding PO to clinical examination appears
to obtain better results in the early detection of CCVD in a timely
manner and can truly help save lives. Consequently, this screening
should become a part of the discharge sheet from the nursery care unit
for every newborn. Further studies are necessary to determine cost-

effectiveness.



contents

Page
Introduction and aim of the study 1
Review of literature
l. Heart
1. Embryology of the cardiovascular system 5
2. Fetal and neonatal circulation 16
3. Classification of congenital cardiovascular defects 21
4. Prevalence and Incidence 26
5. Etiology of congenital cardiovascular defects
O Inherited 33
0 Non-inherited 43
6. Diagnosis of congenital cardiovascular defects
o Clinical picture 65
0 Investigations 72
Il. Pulse Oximeter 78
I11. Echocardiography 113
IV. Treatment 147
V. Quality of life 158
Subjects and methods 176
Results 192
Discussion 228
Summary 247
Conclusions 251
Recommendations 254
References 258
Appendix 298

Arabic summary 300



list of tables

Table Page
1 Genes associated with CCVD in the young 37
2 FDA categories of risk for birth defects 49
3 Recommendations for physical activity in children with CCVD 167
4 Demographic characteristics of infants in the case group 192
5 Labor data of infants in the case group 193
6 Risky pregnancy exposures among mothers of infants in the case group 194
7 Apgar score and birth weight of infants in the case group 196
8 Vital signs of infants in the case group 196
9 Pulse oximeter of infants in the case group 198
10 Clinical examination of infants in the case group 199
11 Echocardiographic findings of infants in the case group 200
12 Types of congenital cardiovascular defects diagnosed by echocardiography 201
13 Management of infants in the case group 204
14 Detailed management of infants in the case group 205
15 Prognosis of infants in the case group 206

16 Demographic characteristics of infants in the case and the control groups 207
17 Labor data of infants in the case and the control groups 207

18 Risky pregnancy exposures among mothers of infants in the case and the

control groups 208
19 Apgar score of infants in the case and the control groups 209
20 Vital signs of infants in the case and the control groups 210
21 Pulse oximeter of infants in the case and the control groups 212
22 Clinical examination of infants in the case and the control groups 213

23 Relation between echo classification and infants and mothers’
characteristics in the case group 214
24 Relation between echo findings and infants’ Apgar score, vital signs

and Pulse oximeter in the case group 215



Table

25

26

27

28

29

30

31

32

33

34A

34B

Relation between echo findings and infants’ clinical examination in
the case group

Relation between echo findings and infants’ prognosis in the case
group

Relation between echo findings and infants and mothers’
characteristics in the case group

Relation between echo findings and infants” Apgar score, vital
signs, and Pulse oximeter in the case group

Relation between echo findings and infants’ clinical examination
in the case group

Relation between echo findings and infants’ prognosis in the

case group

Page

216

216

217

218

219

219

Validity of clinical examination and pulse oximeter in the diagnosis

of cyanotic and acyanotic congenital cardiovascular defects

221

Validity of clinical examination and pulse oximeter in the diagnosis

of critical and non-critical congenital cardiovascular defects
Sensitivity and specificity of clinical examination and pulse
oximeter in diagnosis of cyanotic and acyanotic congenital
cardiovascular defects and coarctation of aorta

Sensitivity of clinical examination versus pulse oximeter in
diagnosis of critical and non-critical congenital cardiovascular
defects

Sensitivity of clinical examination versus pulse oximeter in
diagnosis of critical and non-critical congenital cardiovascular

defects

223

225

225

226



list of figures

Figure Page
1 Successive stages in the development of the atrial septum 8
2 Fetal circulation 17
3 Models of Pulse Oximeter 84
4 Haemoglobin-oxygen dissociation curve 86
5 The principle of PO technology 88
6 Sources of absorption in a tissue bed during the use of pulse oximeter 89
7 Diagram of a M-mode sweep from apex to base in a normal heart

(parasternal view) 120
8 Recommended criteria for M-mode measurement of cardiac dimensions 121
9 ABC Some standard views of 2D echocardiography 126
10 Diastolic frames of the 3D reconstruction of the mitral valve orifice 130
11 Parasternal long-axis echocardiogram recorded with superimposed color

Doppler tissue imaging 133
12 A A commercially available, 64-element phased-array TEE probe,

a gastroscope-like device 136
12 B  Close-up of a multi-plane 64-element phased-array TEE probe 136
13 Four chamber view in a fetus at 22 weeks of gestation 142
14 Four chamber view in a fetus at 20 weeks of gestation 143
15 Diagram depicting the four echocardiographic windows used to view

the cardiac structures 181
16 Parasternal location and tilting the plane of sound from right to left 182
17 Parasternal short axis views that can be generated by tilting the transducer

from the base of the heart superiorly to the cardiac apex inferiorly 182
18 Apical four chamber view obtained by applying the transducer to the

cardiac apex and tilting the plane of sound from anterior to posterior 183
19 Subcostal coronal or four chamber view obtained by applying the

transducer to the subcostal region tilting the plane of sound from

posterior to anterior 183



Figure Page

20 Subcostal short axis or sagittal view obtained by applying the

transducer 90° from the subcostal coronal view and tilting the

plane of sound from right to left 184
21 Suprasternal short axis view obtained by applying the transducer

in a frontal body plane in the suprasternal notch and tilting the plane

of sound from anterior to posterior 184
22 Suprasternal long axis view obtained by tilting the plane slightly leftward

to visualize more of the descending aorta and left pulmonary artery 185
23 A suprasternal view demonstrating CoA in the patient number 76 188
24 A four-chamber view showing CAVC in case number 80 188
25 A parasternal long-axis view showing DORYV in case number 65 189
26 A apical view demonstrating SV in case number 38 189
27 A Long-axis view demonstrating ToF in case number 30 190
28 A subcostal view demonstrating TGA in case number 1 190
29 History of consanguinity among mothers of infants in the case group 195
30 Incidence of pulse oximeter abnormalities (£95%) in the study population 199
31 Incidence of echocardiography anomalies among newborns with pulse

oximeter abnormalities 204
32 Prognosis of infants in the case group 206
33 Prognosis of critical (n=60) and non-critical (n=28) cases 220
34 Correlation between clinical examination and pulse oximeter 227



