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1,6302,718

Race

Total

TABLE If. THE ESTtM;\TED NUMBER OF DEATHS l.' THF REPUBLIC 1'1
I:-IFANTS WITH CON;JENITAL HEART DISEASE IN THE FIRST YEAR OF LfFE

ESTimated numher of
Nlltl1her (lUllfants illfanl.~ who succumh

born each year minl/al/y to conf!el1ital
eSTimafed to have heart di.~ease in The first

congenital heart defects year oflife
4~R. 280
456 274
I~ 86

1,650 990

extended. Inadequate diagnosis of congenital heart anoma
lies in the newborn is illustrated by comparison with those
extending to I year of age.

Race
There is no factual data to support a racial difference in

the frequency of congenital heart disease and until such
data are made available, and in view of the numerous
reports from other countries, it seems reasonable to
assume that there is in fact, no such difference. Schrire'·
points out that the Bantu population at risk is not known,
but there is no reason to believe that the Bantu population
at risk is any different from any other racial group.
Bradlow" is of the opinion that the incidence of congenital
heart disease is probably the same in all races in South
Africa. Stamler" has shown in an extensive and compre
hensive review that little difference exists in the incidence
of congenital heart defects between the Negro and the
Vv'hite.

Survival
From figures in Table II it is estimated that 1,630 infants

in the Republic will succumb annually with congenital
heart disease in the fi~st year of life. The survivors of all
infants born each year with congenital heart disease are
estimated to number 1,188. of which a further 271 will die
within the next 10 ) ears with congenital heart disease. At
the age of 10 years, the estimated number of survivo~s will
be 917 patients, i.e. of the total number of infants born
alive each year with congenital cardiovascular defects,
600

0 will die in the first year of life, a further IO°\' will die
within the next 10 years and 300~ will survive IO years of
age and will account for the number of cases of congenital
heart disease in the general South African population
group. viz. 2/1,000 survive from an initial 6/1,000. This
figure is in accordance with the findings of Miller and
others" who determined the prevalence rate of congenital
heart dise:lse in elementary school children to be 2·1/) 000
and supports the findings of Morton et al.H as well a3
Gardiner and Keith."

White
Coloured
Asiatic
Bantll

The numbe of survivors accounts for the estimated
30.000 individuals with congenital heart defects over the
age of 10 years in the Republic. Studies of congenital
heart disease in the period of life after infancy give
only an approximate incidence of the disease since the
greatest mortality during the earlier years of life leaves a
minority at later ages.

2,718452,739

77,900*
76.347*
23,790*

196,716*
78,686t

Race

Total

TABLE I. THE ESTIMATED NUMBER OF BABIES WITH CO 'GENITAL HEART
DISEASE BORN AN. 'UALLY IN THE REPUBLIC

Number of infants
Number ofhirths horn annual/v estimated

per annum to have congenital heart
disease

468
456
144

1,650

White
Coloured
A~iatic

Banlll

Incidence
Congenital cardiovascular defects are a major cause of

death among infants. Where I:ving standards are highest,
deaths from congenital malformations account for 15
20o~ of the total infant mortality.' Roughly half of all
deaths from congenital malformations are caused by
congenital malformations of the circulatory system.'
MacMahon and his colleagues' determined that 60')0 of
infants with congenital heart defects are dead by the end
of the first year of life and of these 35 0

0 are dead by the
first month of life. The incidence of congenital heart
defects among infants born alive has been recorded as
3·2/1,000 by MacMahon,' 68/1,000 by Ha~ris and Stein
berg: 6·0/1,000 by McIntosh and his co-workers,' 7·0/1,000
by Richards and her colleagues' and 64/1,000 by Carl
gren.' Keith and his co-authors' state that it may safely be
assumed that approximately 6 babies in 1,000 live births
are born with congenital heart defects and it is not
unreasonable to accept this figure. With an estimated
453,000 births in the South African population in one
year (1963)9 there are an estimated 2,718 infants born each
year in the Republic who have congenital cardiovascular
defects (Table I).

The chief sources of error in determining the incidence
of congenital heart disease are unevenness and variation in
statistical coverage, lack of ce~tified and qualified
personnel, uncertainty of diagnosis in the newborn and
young infant, inadequate studies during life, lack of
adequate follow-up examinations, failure to recognize or
note defects at autopsy and differences in death certifica
tion. Furthermore, the frequency of other causes of death
in infancy, particularly infections which may be associated
with or unrelated to heart disease, probably accounts
for much of this error. Precision and standardization of
terminology, diagnostic and recording procedures are the
only means whereby comparisons can be made on a
national and international level. The incidence of con
genital abnormalities in general increases as diagnostic
facilities and observation periods following birth are
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e. Metabolic

d. TraumaticThe importance of the problem of congenital heart
disease is such that proper recognition of its role as a
cause of neonatal and infantile morbidity and mortality is
necessary. Furthermore, in addition to the magnitude of
the problem, it is imperative that a correct approach be
formulated in the diagnosis, management and treatment
of such abnormalities in the young and that the very high
prevalence rate of congenital heart disease in infants and
children, as compared to that of older school children and
adults, be made more generally known.

The advent of cardiac surgery and the introduction of
catheterization and cardiac cine-angiographic techniques
into clinical medicine has led to the specialized qualification
of individuals possessing special skills in the handling of
the infant and who are trained at special centres where
the standards of training have been developed.'" The
recent establishment of the American Board of Pediatric
Cardiology as well as the creation of an increasing
number of Chairs in Pediatric Cardiology in the United
States and also in Europe point to the growing impor
tance of this field. The forthcoming International Sympo
sium on the Heart and Circulation in the Newborn and
Infant to be held in Chicago firmly establishes this new
aspect of medicine on firm ground.

Since the greatest incidence of, and mortality from,
congenital heart disease occurs in the first year of life and
because cyanosis owing to heart disease constitutes one
of the major presenting features, this report attempts to
formulate an approach to the infant with cyanosis from
heart disease.

Cyanosis
Cyanosis is a sign uf emergency, and congenital heart

disease is an important cause of this sign in the infant. It
is true that every infant who has cyanosis does not
necessarily have heart disease. The causes of cyanosis in
the newborn are listed in Table Ill. Extensive or micro
scopic neuronal damage may cause episodic transient or
permanent cyanosis. With cerebral damage, neurologic
signs are seldom present in the first 48 hours of life
except as manifested by periods of apnoea and Cheyne
Stokes episodes. A history of traumatic delivery, foetal
distress and a poor Apgar rating may help in differentia
tion. The infant with cerebral cyanosis is furthermore
likely to have depressed gasping respirations, whereas the
infant with respiratory or cardiac cyanosis is likely to
breathe normally or, more usually, faster than normal.
The presence of congenital heart disease may be suspected
when those signs and symptoms listed in Table IV A and
8 develop, or when there are other anomalies or syndromes
whose association with cardiac malformations is well
recognized." Typical examples (but by no means all) are
mongolism, Turner's syndrome, Ellis-Van Creveld syn
drome, the rubella syndrome and in infants with cleft
palate. hypertelorism, and poly- or syndactyly.

TABLE Ill. THE CAUSES OF CYANOSIS IN THE NEWBORN

I. Disorders of The cenTral nervOllS system

I.e. intercranial and intracerebral hae
morrhage and oedema

I.e. hypoxia, drug-induced depression,
inborn metabolic errors and tet
"ny

2. Disorders of The respiratory sysTem
a. Intrinsic or extrinsic airways obstruction at the follow

ing levels:
(I) Oro-pharynx, (2) Larynx, (3) Trachea, (4)
Bronchi.

Examples. Choanal atresia, macroglossia, mandibular
hypoplasia, thyroglossal cysts or goitre, laryngeal oede
ma, stenosis, spasm, webs, cysts or paralysis, tracheal
stenosis or absence of tracheal rings, vascular rings,
papillomata, haemangiomata, hygromata, fibromata and
other tumours, etc.

b. Primary non-expansion of the lungs
Examples. Atelectasis, hypoplasia or agenesis of the
lungs, pneumonia, haemorrhage or hyaline membrane
disease

c. Secondary non-expansion of the lungs
Examples. Air, fluid or blood in the pleural cavity or
mediastinum; diaphragmatic herniae, paralysis or even
tration; lobar emphysema; lung or thoracic cage cysts;
tracheo-oesophageal fistulae, tumours, etc.

3. Disorders of the cardiovascular SySTem
a. Peripheral circulatory insufficiency, physiologic or

pathologic, the latter being associated with shock-pro
ducing syndromes.

b. Congenital malformations of the heart.
c. Inflammatory conditions of the heart, e.g. myocarditis/

endocardial fibroelastosis.
d. Functional cardiac derangements resulting from arrhyth

mias, heart block or secondary to anaemias or arterio
venous fistulae.

e. Metabolic disorders such as glycogen storage disease.

4. Biochemical and metabolic disorders
a. Drug-induced (secondary or acquired) methaemoglobi

naemia due to nitrites and aniline dyes
b. Congenital methaemoglobinaemia or sulfhaemoglobi

naemia
c. Congenital haemoglobinopathy M.
d. Polycythaemia neonatorum

TABLE IVA. SYMPTOMS AND SIGNS SUGGESTING A CARDIAC
DISORDER IN THE NEWBORN

I. Cyanosis
2. Increasing respiratory rate
3. Retractions of the thoracic cage or xiphoid
4. Easy fatiguability when feeding
5. Stridor or choking spells
6. Vomiting
7. Increase or irregularity 111 the heart rate
8. Profuse sweating
9. A heart murmur

IQ. Failure to gain weight
11. Increasing polycythaemia
12. A large cardiac shadow on X-ray

Numbers 1 - 11 all demand a chest X-ray

TABLE IYB. SIGNS AND SYMPTOMS OF HEART FAILURE

(In addition to some of the above)

I. Rapid respi rations 'I
2. Enlargement of the heart J Early
3. Engorgement of the liver
4. Rales in the lungs 'I
5. Pitting oedema ~ Late
6. Sudden weight increase )

a. Developmental
b. Congenital
c. lnfl"mmatory

I.e. prematurity
I.e. various malformations
I.e. due to bacteria, viruses, fungi and

protozoa

A baby with cyanosis from congenital heart disease has
a markedly abnormal cardiac anatomy and this is the
reason that he manifests cyanosis at such an early age.
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Generally speaking, the earlier the cyanosis, the worse the
anomaly or the more incompatible the anatomy with
normal (extra-uterine) life. Some of the cardiac malfor
mations producing cyanosis may produce a murmur
directing attention to the heart, but it must be
emphasized that there are some of these same cardiac
malformations producing cyanosis in which no heart
murmur or an insignificant heart murmur may be heard,
e.g. in transposition of the great vessels and in pulmonic
atresia complex. One should therefore not be misled by
the absence of a murmur in the cyanotic infant who might
well have serious heart disease. Furthermore, every cyano
tic infant with a heart murmur does not necessarily have
heart disease and other causes of cyanosis must be
considered.

It should be remembered that in addition to develop
mental cardiac anomalies, there are other important cardiac
causes for cyanosis in the infant. Congestive heart failure
is such a cause and the basis mayor may not be a con
genital heart defect. Other causes may be infection, i.e.
myocarditis, to which the neonate is particularly suscept
ible, and arrhythmias, i.e. paroxysmal tachycardia. Of the
non-cardiac causes of congestive heart failure, anaemia
from various causes and arteriovenous communications
elsewhe:-e may contribute to the cause of cyanosis. If
congestive heart failure is present, this should never be
accepted as a final diagnosis. A cause must be sought and
found if possible while (or after) active measures are
undertaken to treat the heart failure. Often the condition
of the infant will improve and, if so, the physician's hand
in undertaking active investigatory measures can be
delayed for a brief period of time. Generally speaking, the
earlier the onset of cardiac failure, the worse the prognosis
for the same reasons as when cyanosis is observed early.
A single episode of heart failure is probably sufficient
indication for the immediate establishment of a definitive
diagnosis.

Diagnosis
The diagnosis of heart failure in the infant is not an

extremely difficult one. Progressive enlargement of the liver
in a baby is more important than palpating a liver 2 cm.
below the costal margin. In such patients, auscultation of
the heart yields little information regarding the diagnosis
of heart failure per se but auscultation of the chest may
yield valuable information regarding the presence or ab
sence of pulmonary oedema. The management of the
infant with heart failure has recently been described in
detail",19 and will not be discussed in this paper. For a
baby with a congenital heart defect to have gone into
heart failure at an early age, digitalis alone will rarely
ensure prolonged survival. The physician should not delay
steps to make a diagnosis nor delay the time when further
investigations should be undertaken, following successful
digitalization and other measures to treat the heart failure.
An important feature requiring emphasis is the frequent
liability of cyanotic infants to become acidotic. Rapid
deep respirations may be the presenting feature of a
lowered pH or low CO, and the possibility of acidosis
should be considered and confirmed before instituting
therapy. Cyanosis from heart disease is a grave sign and
the mortality is high, particularly in infancy. The physician
should not be deceived by the apparent well-being of the

infant at anyone time, for many of these may die during
or after investigative, diagnostic and surgical procedures
but may be just the ones to be saved by correct diagnosis
and treatment.

One factor in determining the survival of the infant with
cyanosis due to congenital heart disease is the time of
diagnosis of the heart lesion; early and accurate diagnosis
having been proven to improve the salvage rate. It is
wrong to think that the steps necessary to make a diagno
sis will jeopardize the infant's life, for it should be realized
that his life is already jeopardized. The safety and efficacy
that has been developed in the past few years has resulted
in a mortality rate associated with cardiac catheterization
of 0.200 in children and adult patients in good clinical
condition. Even in the ill cyanotic newborn, the mortality
rate of cardiac catheterization and angiocardiography is as
low as 5°0-this figure being related to the clinical condi
tion of infants requiring such procedures.'· Cardiac
catheterization in the cyanotic infant with congenital heart
disease is nevertheless justified and imperative in view of
the generally poor prognosis. Persistence of cardiac failure
is not a contraindication to further study and if the baby's
course seems to be one of deterioration in spite of
adequate medical measures, urgent study is required to
establish a diagnosis and su:-gery is necessary as soon as a
definitive diagnosis has been established. umerous centres
in the United States have developed units where cardiac
catheterization is undertaken at any time of the day or
night, which reflects the urgency of the problem, particu
larly in the young infant.

It has been held that a specific and accurate diagnosis
cannot be made in the first 4 weeks of life. Today, it is
possible to obtain a great deal of information by clinical
examination and it is possible to make a reliable and
reasonably accurate diagnosis (without special investigative
procedures) at a few hours of age. Evaluation of data may
at times be extremely difficult and there will be an occa
sional case in which a definite and exact clinical diagnosis
will be in question. The management and handling of an
ill cyanotic infant requires the exacting skill of a team
trained in the management of such patients and who are
continually being confronted by problems in this age
group. Such management differs markedly from the man
agement of patients with heart disease at any other age and
such infants require expert knowledge in the approach to
heart disease and the specialized techniques and care
which are necessary to establish a diagnosis at so young
an age.

A cyanotic 'spell" with sudden increasing cyanosis and
laboured breathing or loss of consciousness in a cyanotic
baby demands immediate treatment in the form of mor
phine and oxygen. Although the mechanisms for such
attacks are still controversial"'" their development indicates
a severe form of obstruction to the pulmonary blood
flow. The first such spell constitutes a clear warning
which, if unheeded. may lead to early and sudden death.
Such infants should receive priority for immediate study
and surgical treatment. It is important to recognize such
attacks as well as milder forms of a similar nature which
may resemble the various epilepsies.

Anaemia. An important concept in infants with heart
disease is that the lower the haemoglobin in a cyanotic
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baby the lower the reduced haemoglobin and therefore,
the -l~ss evident the cyanosis. Since anaemia as a physiolo
gical (as well as a pathological) entity is frequent in
infancy and is aggravated by a cyanotic infant who feeds
poorly and has a low intake of iron-containing solids,
correction of the anaemia and elevation of the haemo
globin will result in an increase in the quantity of reduced
haemoglobin. The necessary correction of the anaemia is
frequently effective in alleviating symptoms resulting from
anoxaemia and although beneficial to the infant's imme
diate condition, will rarely obviate the need for surgical
intervention, but may delay it for a short while until the
operative risk may be less.

Radiological evaluation of cardiac chamber hypertrophy
and dilatation as well as pulmonary blood flow in the
infant by conventional X-ray methods, though important,
can be misleading. Some ill infants with heart abnormali
ties have chest radiographs within the normal range. Many
malformations causing cyanosis in the infant do have
characteristic patterns, and in some conditions the anato
mic arrangement may be suggestive, whereas in other
cases of the same malformation, such clues may be
absent or minimal and can be missed or misinterpreted.
Overpenetration results in normal lungs appearing avascu
lar, whereas underpenetration suggests pulmonary vascular
engorgement. All too often, technically poor films, inade
quately centred films and films taken at the wrong phase
of respiration produce a picture of an artificially enlarged
heart in the infant. The frequency with which the thymic
shadow obscures important features or adds to the con
tour of the cardiac silhouette, suggesting the presence of
cardiomegaly, are important features that need emphasis.

ECG. Much has been written about the electrocardio
gram in the normal neonate and infant and it has been
established that there are changes at this stage of life
that reflect metabolic changes, haemodynamic adaptations
and maturation."'" Such changes are not present in the
electrocardiogram of the older child and adult and an
awareness of such differences are of considerable impor
tance in the assessment of this tool in the younger age
group.

GENERAL CONSIDERATIONS

Optimal Time for Investigations
The time to study an infant with cyanosis due to heart

disease is when serious heart disease is suspected, when it
should be considered necessary to undertake surgical treat
ment immediately. Investigative measures should not be
postponed until the infant is older, when, it is believed, it
will be safer to undertake catheterization, angiocardiogra
phic and surgical procedures. It must be conceded that an
attempt to improve the infant's condition should be made
with all possible measures but, failing this, further post
ponement will increase the mortality. The type of baby
who is cyanosed early is a poor-risk baby and simple
living is dangerous for him. Many of such babies are so
ill they cannot feed, have to be fed with a naso-gastric
tube. require constant and continuous oxygen and careful
handling. The survival rate in such infants is tremendously
increased by cardiac investigation followed by surgery and
the dangers are not greatly increased when the operation is
performed by a careful trained manipulator.

Major Cardiac Anomalies
An infant may have one of many entities and one has

to consider the whole field of congenital heart disease."
The range of cardiac malformations in the neonate and
infant is much wider than that of the older infant and
child or adult because the range of the many anomalies
causing cyanosis are incompatible with prolonged survival
without surgery. The serious congenital heart defects
which may present in the newborn period are listed in
Table V. Reference to Table V shows that such anomalies
are divided into 5 major groups. Careful judgement is
required in the differential diagnosis of these conditions
and in the selection of cases for surgery. It is the
clinician's responsibility to furnish the surgeon with as
much detailed information as is possible, for there is
little doubt that more infants can be saved and salvaged
by making a more accurate and definitive diagnosis. It is
today not in the best interest of the patient nor sufficient
to establish a diagnosis by grouping of a clinical entity.
It has only recently been appreciated that subtle but
important distinctions alone separate one condition from
another. The specific size and situation of chambers and
vessels and the presence or absence of associated anomalies
are all important factors in determining the ultimate
prognosis, and the surgical mortality rate is directly related
to the proper selection of patients for operation.

TABLE V. SERIOUS HEART LESIONS IN EARLY INFANCY

I. Left-sided lesions
a. Hypoplastic left heart syndrome

(i) Mitral and/or aortic atresia
(ii) Mitral and/or aortic stenosis

b. Coarctation of the aorta
c. Other

2. Transposition of the great vessel complexes

3. Large left to right shunts
a. Ventricular septal defect
b. Atrio-ventricular canal defects
c. Patent ductus arteriosus
d. Atrial septal defect
e. Combinations of the above
f. Anomalous puLmonary venous drainage

4. Obstructive right-sided lesions
a. Pulmonic steno5is with or without intact septum
b. Pulmonic atresia with or without intact septum
c. Tricuspid atresia and/or stenosis
d. Other

5. Primary myocardial diseases
a. Myocarditis
b. Endocardial fibroelastosis
c. Other

It has been the belief that even if the diagnosis is made
and the lesion is operable, the surgical mortality is pro
hibitive. Not too infrequently, with delays in establishing
a diagnosis, the surgeon is called in when the condition of
the infant has deteriorated, thus adding to the risk. In
expert hands (i.e. experienced surgeons having had inten
sive training in the treatment of such cases) the mortality
rate of cardiac surgery in the infant compares favourably
with other types of surgery in this age group. Cooley and
Rallman" report that of 450 infants with cardiovascular
abnormalities in the first year of life, no less than 59°~

(233 cases) were operated at below 3 months of age; many
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of these being operated on within a few days of birth. The
survival rate of the 450 infants undergoing surgery was
72%. The present availability of corrective surgical tech
niques for the majority of the cardiovascular abnormalities
causing early death (available only at very few South
African centres at present) suggests that ample opportunity
exists for lessening this toll of death. The feasibility of
undertaking open-heart surgery in small infants has been
developed by Sloan el al." and Cooley and Hallmann'· and
has recently been commented on by Baffes and his
colieagues."

Risk of Mortality
It should not be assumed that the infant who dies

generally has a bizarre kind of malformation, intractable
and incurable by surgery. The infant who dies or is
allcwed to die very frequently does not have an incurable
lesion although there is a very small group for whom
nothing can be done at present. It must be emphasized
that 50 - 70% of neonates with heart lesions causing cyano
sis today have correctable (partially or completely) defects,
and soon a greater percentage may have correctable
defects. All causes for cyanosis are as important as each
other, no matter how complex the anomaly may seem or
may actually b·e. Once immediate steps have been taken
to establish a diagnosis, and if it is impossible to control
heart failure by medical measures, immediate operative
treatment should be considered for a total or partial
correction. Failure to carry out such a procedure is
almost certain to lead to the infant's death, bearing con
stantly in mind that operation in infants with congenital
heart defects has everything to offer the patient, with a
marked reduction in mortality rate as compared to the
very high mortality rate without operation.

Sixty per cent of babies with complete transposition of
the great vessels who do not have surgical treatment are
dead by the end of the third month. Survival beyond
birth is not possible in those cases without some form of
communication between the systemic and pulmonary cir
culation. Even those babies with some form of commu
nication between the two circulations have a poor progno
sis and by 6 months, 85% will have died. By one year of
age, 92% of such patients will have died.'" The need for
surgical treatment is obvious and various types of proce
dures have been developed which have increased the
chances for survival tremendously (Table VI). Today,
with surgical treatment. the survival rate can be nearly as
high as 70%.

Resulls with Surgical Treatmenr
In tricuspid atresia, the median age of death in 119

cases reviewed by Fontana and Edwards30 was 6·5 months.
Approximately 60% of patients born with this defect die
within the first year of life. Three types of surgical proce
dure have been developed by Glenn, by B1alock and by
Potts-all devised to shunt blood, thereby increasing
pulmonary blood flow. With such procedures, the mortality
rate can be reduced to 20% (Table VI).

In tetralogy of Fallot, the most dangerous years are the
first 2 years of life. In analysis of cases seen at autopsy'
55% of patients with this anomaly were dead before their
first birthday. With surgical treatment, it is possible to
reduce this mortality rate considerably.

The infant with pulmonic stenosis, an intact ventricular
septum and a right-to-Ieft shunt at the atrial level, may
die in a matter of hours after birth. Pulmonary valvotomy,
a relatively simple procedure, can dramatically and in-

TABLE VI. MORTALITY AND SURVIVAL RATES FROM CONGENITAL HEART
DISEASE IN THE FIRST YEAR OF LIFE"' 2.

Morralily rare MorralilY rate Survival rale
lViTholll surgery lVilh surgery in Wilh surgery in

Cardiac anomalv in lhe firsl year lhe firsl year of lhe firST year of
oflife life life

Complete transpo-
sition of the great
vessels 95% 33% 67%

Tricuspid atresia 60% 20% 80%
Tetralogy of Fallot 55% 16% 84%
Pulmonic stenosis 10% 90%
Pulmonic atresia 95% 60% 40%
Total anomalous
pulmonary
venous drainage 78% 52% 48%

stantaneously turn a moribund infant in extremis into a
pink healthy infant. Although 50% of patients with this
anomaly survive into adult life, the other 50% die during
infancy and early childhood. Surgery offers such infants
(particularly those with severe obstruction to the pulmo
nary blood flow) the only chance of survival.

In a review of pulmonary atresia, Fontana and
Edwards30 state that 95% of infants with this anomaly have
died within I year of birth if they do not have surgical
treatment. With operation, the mortality can be reduced
to 60% with 40% surviving.

While increasing numbers of cases of total anomalous
pulmonary venous drainage are being recognized in adults,
it must be realized that in the majority of cases death
occurs in infancy. Almost 78% of patients with this
anomaly die within I year of birth.

The above few examples of the more common cardiac
anomalies causing cyanosis in the infant have been briefly
presented, with details of the high mortality rate asso
ciated with these conditions in infancy. Early diagnosis
and surgery offer these babies the only chance of survival.

SUMMARY

The significantly greater incidence of congenital heart disease
in the neonatal and infancy period is presented. The manage
ment of the baby with heart disease and cyanosis is empha
sized.

The high mortality rate of congenital heart disease in
infancy is mentioned, reflecting the height of the present
challenge. Cardiac surgery can be successfully performed on
infants in the first weeks of life.

Exact diagnosis in early infancy adequately facilitated by
investigations and early surgery has been shown to reduce the
mortality rate of congenital cardiovascular defects consider
ably.

Today, infants with serious congenital heart defects may
grow up toward productive adulthood, who would have been
hopelessly doomed before present diagnostic and corrective
procedures were developed.
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TORSION OF THE FALLOPIAN TUBE
J. J. EISENBERG, M.B., CH.B. (CAPE TOWN), M.R.C.O.G., Visiling Gynaeco!ogisl, Somerset Hospital, Cape Town

'On looking at the tube and its mesentery it is hardly
conceivable that the tube itself should undergo torsion ...
with its broad pedicle one would not think it would twist
sufficiently to cause symptoms."

Although there have been numerous case reports and
reviews of tubal torsion, the condition is nevertheless quite
uncommon and has persistently eluded pre-operative diag
nosis in the great majority of reported cases. The following
case report indicates some of the difficulties which may be
encountered.

CASE REPORT

A Coloured female aged 30, a domestic worker at the Somerset
Hospital, was first seen on 21 October 1964 by the casualty
officer because of pain in the right side of the abdomen and
shortness of breath for one day. Nausea was present but no
vomiting. On examination her temperature was 98·6°F, pulse
84 beats per minute, and respiration 20 per minute. On
auscultation of the chest occasional rhonchi were present in
the right lung. On abdominal examination an appendicectomy
scar was noted. Tenderness was present in the right iliac fossa
and the caecum was palpable. A diagnosis of bronchitis and
incipient gastroenteritis was made, and treatment consisted of
the administration of Madribon, Buscopan and Codis tabs.

The following day the patient still complained of pain in
the right iliac fossa, and the diagnosis of pelvic infection was
considered. A course of tetracycline was now commenced. She
returned a day later (23 October) slating that her abdominal
pain was more severe. She had been constipated for 3 days
and dysuria and frequency of micturition were also present.
Her last menstrual period started on 5 October 1964. A
vaginal examination indicated marked tenderness in the right
fornix.

A weekend intervened before she was seen at the gynaeco
logy OPD. Her presenting complaint, pain in the right iliac
fossa, had now been present for 6 days and was not quite as
severe as it had been. It was intermittent and cramp-like in
nature, though now a suprapubic ache was also present. Radia
tion of the pain from the right iliac fossa was towards the
pubis and then to the umbilicus. There was no history of
vaginal blood loss or of fainting. Her last period on 5 October
had been normal and she had a regular cycle of 2 - 3/28 days.
First-day dysmenorrhoea was present. A white vaginal dis
charge was present.

Obstetric history: One child, normal delivery, aged 2 years.
She had a miscarriage at 4 months in March 1964.

The only previous operation was an appendicectomy in
1962. On questioning she stated that apart from nausea her
appetite was poor since the onset of her illness, but she had
not lost weight. Constipation had been present for 6 days.

On examination her temperature was 97°F, but rose to
99°F shortly after admission. There was no pallor, cyanosis
or jaundice. The breasts were normal. Cardiovascular system
pulse 84 beats per minute, blood pressure 120/70 mm.Hg,

Hb. 15·0 G/1OO ml. Heart sounds were normal and a soft
systolic murmur was present at all areas. The chest was clear.
On abdominal examination marked tenderness and guarding
was present over the whole of the right iliac fossa as well as
rebound tenderness. No masses were felt.

On vaginal examination a white discharge was seen and
several nabothian follicles were present on the cervix. The
uterus was slightly bulky and retroverted, and its movement
was restricted by a very tender, long, oval, firm mass, pro
jecting anteriorly in the right fornix and lying very close to
the uterus. This mass was easily palpable and slightly mobile.
Movement of the cervix was painful and there was some
tenderness in the left fornix but lOO mass.

The diagnosis was uncertain. The degree of tenderness
following a course of antibiotics as well as the absence of
induration, and a white-cell count of only 5,000 cells/cu.mm.
were not in keeping with an adnexal infection. The absence
of any period of amenorrhoea and the discrete nature of the
swelling as well as its size were pointers against an ectopic
pregnancy, though the degree of tenderness was such that it
could not be excluded. Torsion of an ovarian cyst was con
sidered, but, since the mass was neither cystic nor rounded, it
was felt that the more likely diagnosis was acute on chronic
pelvic infection.

A Gravindex test was negative and a catheter specimen of
urine showed no abnormality. A broad-spectrum antibiotic was
continued. A low-grade temperature persisted for a few days,
but the patient was feeling much better. As the tenderness in
the right iliac fossa had diminished, it was assumed that this
was a slowly resolving pelvic infection. However, on reassess
ment 5 days after admission, some rebound tenderness and
guarding persisted in the right iliac fossa, and on vaginal
examination the right adnexal swelling was still markedly
tender, firm, and unaltered in size. Arrangements for laparo
tomy were therefore made.

At operation there was a little sero-sanguinous fluid in the
pouch of Douglas. A distended sausage-shaped reddish-blue
organ presented in the lower part of the wound. This proved
to be the right fallopian tube which had undergone torsion
through two full circles at a point about a third of its length
from the cornu of the uterus (Fig. 1). Gangrene and haematosal
pirL'<: of the tube distal to the torsion were evident. The fimbrial
end was sealed and smoothed out, and the distal third of the
tube was finely adherent to the mesentery and wall of the
lower ileum. There was no band at the site of torsion, but
proximal to this the tube appeared oedematous and was
adherent to the mesovarium which, together with the right
ovary, was drawn up against the tube. The mesovarium and
ovary had, however, not undergone torsion. This ovary was
firm, paler than the opposite ovary, and was enlarged 10 form
a s~mi-rectangular swelling 3t cm. in width (Fig. I). Several
small cysts were present on its surface. The left ovary had a
few small cysts and the left tube was normal with a single
hydatid of Morgagni (which was excised). After freeing the
right tube from the terminal ileum a right salpingo-oophorec
tomy was performed.




