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Congenital adrenal hyperplasia is a rare cause of
vomiting in infancy. In 1940 Wilkins, Fleischman and
Howard l published the first report of this condition, in
a male child. Despite the paucity of reported cases, it is
commoner than is generally realized. Probably many
cases are incorrectly diagnosed on account of the
confusing clinical picture.

The adrenal cortex produces 3 types of hormone,
and hyperadrenocorticism may result in over-production
of anyone of them. As a result, 3 distinct clinical syn
dromes may be· attributed to adrenocortical over
activity:

1. The adrenogenital syndrome is due primarily to
hypersecretion of the androgenic hormones and may be
either congenital or acquired. The congenital variety
is almost invariably the result of adrenal hyperplasia.
When it occurs in the female it leads to varying degrees
of pseudo-hermaphrodism (female intersexuality) with
progressive virilization. In the male it leads to macro
genitosomia praecox. The condition is characterized
by an excessive secretion of 17-ketosteroids and, in a
considerable percentage of cases, this is accompanied
by a deficient secretion of glucocorticoids and mineralo
corticoids. When the hyperplasia arises postnatally,
virilism results in the female and precocious sexual
development in the male.

2. Cushing's syndrome is due to an excess of the
glucocorticoids and is characterized by obesity of the
'buffalo' type, plethora and purple cutaneous striae,
hypertension, hyperglycaemia, and occasionally osteo
porosis.

3. Primary aldosteronism or Conn's syndrome has
recently been recognized and is attributed to an excess
of adrenal Inineralocorticoids. It is characterized by
intermittent muscular pains, cramps, weakness, paralyses
and hypertension. Renal dysfunction occurs and tetany
may be a feature. The blood shows hypokalaemia,
hypematraeInia and alkalosis.

THE CLINICAL PICTURE IN CONGENITAL ADRE TAL
HYPERPLASIA

The clinical picture is due to an excessive secretion of
androgens, modified in many cases by associated gluco
corticoid and Inineralocorticoid deficiency.

Effects of Excessive Androgen Secretion

In the female infant genital abnormality is recognizable
from birth. There is usually enlargement of the clitoris.
In severe forms the masculinization is more marked,
with labio-scrotal folds and the persistence of a
urogenital sinus which receives both urethra and vagina.
Thus, in an infant with equivocal sex, congenital adrenal
hyperplasia must be considered. Precocious development
takes place in a male direction.
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In the male excessive genital development may be
present at birth, but is usually not noticeable till after
I year of age. Sexual development progresses rapidly
and the penis and prostate may attain adult size at an
early age. Erections are frequent, sexual hair and acne
appear prematurely, and the voice becomes deep. In
spite of the marked development of secondary sexual
characteristics, it is noteworthy that the testes usually
remain small and immature and spermatogenesis does
not occur. The patients, unless they succumb during
crises, grow rapidly and become exceedingly muscular.
Bone growth is accelerated and epiphyseal fusion occurs
early. Thus growth stops prematurely and the child
may present the picture of an 'infant Hercules'.

Effects ofGlucocorticoid and Mineralocorticoid Deficiency
In many cases (Russel12 reports 68 % in a series of

38 males with congenital adrenal hyperplasia) evidence
of mineralocorticoid and glucocorticoid deficiency of
the type seen in Addison's disease becomes manifest
within the first few weeks of life. The predominant
symptom is vomiting, which may be projectile and may
closely simulate that seen in pyloric stenosis. Dehydration
soon follows, but death may occur before this becomes
marked. Other features are diarrhoea, rapid breathing,
and episodes of collapse with pallor or cyanosis.
Frequently dehydration is out of keeping with the extent
of vomiting or diarrhoea. A craving for salt may be a
notable feature. The severity of these symptoms is
variable. The severest forms simulate 'Addisonian crises'
and, unless correctly treated, these crises may soon
result in death.

The early recognition of this disease is important, for
these patients can lead fairly normal lives if they receive
adequate treatment.

Biochemical changes may not be present until the
third week or may be found only during periods of crisis.
The levels of serum sodium, chloride and bicarbonate
fall, while that of serum potassium rises-a chemical
picture like that seen in Addison's disease. The diagnosis
may be confirmed by demonstration of the excessive
urinary excretion of 17-ketosteroids and pregnanediol.

The family history may help in the diagnosis in that
siblings are commonly affected or may have exhibited
intersexuality.

THE lTh'DERLYING METABOLIC DEFECT A ID ITS
BIOLOGICAL EFFECT

In the normal individual the adrenal cortex is under the
control of the anterior pituitary via its ACTH secretion.
ACTH stimulates the adrenal cortex to secrete hydro
cortisone and androgens. (The role of the pituitary gland
in the control of aldosterone production has not been
clearly elucidated.) Circulating hydrocortisone has an

I

I

I

I

I

I

I

I

,I
I

I

I

I

I

I

I

I

I

I



DI L v L

c

I ._



1>IM;SOSlS



1244 S. A. MED I C A L J 0 U R A L 29 December 1956

2. Hiaius hernia was excluded by the type of vomiting,
the absence of haemateme is, and the barium swallow.

3. Renal abnormaliiy. There were no urinary symp
toms; and the ab ence of a renal mass, the normal
composition of the urine, and the relatively low blood
urea (50 mg. %in the presence of dehydration), argued
against a renal abnormality as the cau e of the acidosis
and hyperkalaemia.

DISCUSSION OF TREATME T

Treatment aims at suppres ing excessive production of
androgen, replacing the hormonal deficiencies, and
maintaining normal electrolyte balance.

In 1950 it was shown by Wilkins ei al.6 that cortisone
in congenital adrenal hyperplasia suppresses the excessive
secretion of urinary 17-keto teroids and biologically
active androgens. It prevents the virilizing effects of the
androgens and the accelerated growth and premature
fusion of the epiphyses. It also has a slight sodium
retaining effect and thus also helps in correcting the
disturbed electrolyte state. The dual action of cortisone,
(I) as a replacement measure and (2) as a 'brake' on
excessive production of ACTH by the anterior pituitary,
is diagrammatically shown in Fig. le. Initial suppression
of androgen is effected by intramuscular cortisone in a
dosage, for infants, of25 mg. daily. After 5-10 days this
dosage may need readjustment. Oral dosage is usually
2-3 times as high.7 Adequacy of dosage is gauged by
maintenance of l7-ketosteroid excretions at levels
roughly appropriate to the age of the child, and by
radiological evidence that bone growth is proceeding
at the normal rate. The requirement of cortisone may
diminish after a while and it may be possible to decrease
the frequency of administration. In some patients it may
be advisable to give weekly injections of slightly larger
doses of cortisone.s

Cortisone alone will not control the loss of sodium
in all patients. When it does not, additional salt up to
7 g. daily is given. If balance is still not maintained
DCA is added. .

During infections the amounts of salt and DCA must
be increased, and in some cases increased dosage of
cortisone may also become necessary.

Compound B (corticosterone) has marked sodium
retaining properties, and this may well be the ideal
corticoid to use in the patient who shows a marked
tendency to lose salt.

Management during Crisis

Replenishment of the sodium deficit is accomplished
by the intravenous route.

Before intravenous cortisone became available reliance
was placed on aqueous extracts of adrenal gland, up to
20 m\. a day being given in the infusion. Intramuscular
cortisone was started at the same time. The use of the
recently available intravenous preparation of hydro
cortisone may prove life saving.

In our patient the diagnosis was first made during a
period of crisis. The serum-sodil!m levels, however,
did not drop low enough to warrant the intravenous

use of aqueous glandular extracts, with the attendant
danger of pulmonary oedema.

Other Measures

The very high potas ium levels may require more
rapid lowering than is effected by cortisone. Immediate
treatment of hyperkalaemia consists of the intravenous
injection of 5 % calcium gluconate (between O' 5 and
3·0 ml per lb. body-weight and of 10 %dextrose (20 ml.
per lb.), and the subcutaneous injection of 5 units of
insulin. Insulin and dextrose, by stimulating glyco
genesis, accelerate the migration of potassium from the
plasma into the cells. Calcium antagonizes the toxic
effect of potassium on the myocardium. The cation
exchange resins may prove a useful adjunct to
potassium-lowering measures. These act by extracting
'unwanted' ions and replacing them by ions contained
within the structure of the exchange substance. 'Rezo
nium A' has sodium occupying the exchange site and
the K + ion is withdrawn from the blood and replaced
by a + when Resonium is used in states of hyper
kalaemia. It is suspended in a mucilage and given by
gastric tube. The suggested dose for an infant is 600
mg. per lb. per day, given in 3 divided doses. It may
also be used as a retention enema. Regular biochemical
control is essential when these measures are employed.

SUMMARY

A case is described of congenital adrenal hyperplasia in
a 3-weeks-old male infant presenting with 'Addisonian'
crises.

The characteristic combination was present of
vomiting, hyperkalaemia, hyponatraemia, dehydration,
acidosis and excessive androgen-production.

The severe metabolic disturbance was corrected by
the use of cortisone and long-acting DCA.

An interesting feature was the craving for salt shown
by the patient during periods of crisis.

The pathogenesis of the condition and the mode of
action of cortisone in controlling its features are
discussed.

I am indebted to Dr. C. Smallwood of the Birmingham Children's
Hospital for permission to publish this article, and to Dr. R.
Hoffenberg, of Groote Schuur Hospital, Cape Town, for his help
in its preparation.
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