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TREBIRTH of a child
with ambiguous geni-
talia is a social emer-
gency. The emotional

one e~tablished by health care
)rofessional in conveying this
nessage r can have a lasting
nfluence on how the parents
:onceptualize the abnormal
~enital development.

Therefore, a positive atmosphere is
~ssential for parents to begin their
'elationshipwith their child. The deci-
:ion as to the appropriate sex of the
'earing of a ba1JYbornwith ambiguous
~enitaIiais based on a number of con-
aderations that have an impact on the
nfant'sfuture.

Congenital adrenal, hyperplasia
:CAB)due to 21'hydroxylase deficien-
;y is the' most common cause of
nnbiguous genitalia in the newborn
female. As affected females have the
:apacity for an entire female sex role
includingchild bearing, it is important
to recogilize this disorder in the new-
born with ambiguousgenitalia, so that
the girls are, raised as females,. an
appropriate treatment plan is devel-
oped, prognostic information shared
and accurate risk counselling commu-
nicated. In most other intersex condi-
tions the potential for fertility is either
reduced or absent.

CAB is an inherited disorder due to
an enzyme deficiency in the adrenal
glands, located on top of the kidneys,
in the back near the waistline. The
defect leads to an inability to make
hormones (cortisol and/or aldos-
terone), necessary to maintain life.
Cortisol is responsible for maintaining
body's energy supply, blood glucose;
and control of body's reaction to stress.
Aldosterone is the salt-retaining hor-
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mal balance of salt and water in the
body;

Instead of making cortisol, the hor~
monal raw materials are shifted to
make other hormones, specifically
male sex hormones (androgens). As a
result more androgens are produced
than required. The excess of andro-
gens smnulates the growth of genitalia
before birth. It does not create any
problem when the child is male.
However, excess androgen in a female
with this disorder causes the child's
genitalia to have the appearance of a
mqle although the internal genitalia
are normal female. This is called mas-
culinization of the female genitalia.

Three main forms of CAB exist: salt
wasting (SW) and simple virilizing
~SV) form ,presenting within the first
few days, of life, and a milder form of
nonclassical CAB" which presents in
adult.

Analysis, of CAB incidence data
from almost 6.5 nilllions newborns
screened in the general population
worldwide has demonstrated an over-
all inciden£e of between 1 in 10,000
and 1 in 15;000 live, births for the claS'
sic form of"CAB. The disease frequen-
cy of noncIassic CAB (adult form) in
the general population of New York
City is 1 in 100, and 1 in 7 is a carrier.

An infant with the SW form may
h,aye vomiting, poor weight, poor fe:ed-
ing, drowsiness, diarrhoea and dehy-
dration. Blood tests would reveal a
lower than normal level of salt in the
blood. The infant may go into shock
and without proper treatment this
infant may die. Male newborns with
the SW form of CAB will have no out-
ward physical sign except possible
increased pigmentation around the
genitalia. So their diagnosis can be eas-
ily missed. Female newborns with the
SW form of CAB have ambiguous gen-
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appear partially or very much like a
male. The clitoris of a female newborn
with the SW form is enlarged and the
labial folds may be somewhat joined
and wrinkled to look like a scrotum. It
does not generally cause illness in the
newborns.

'The extet)1.a:t genitalia of females
with the SV form of CAB are also
ambiguous, having an enlarged clitoris

not common.
Production of enzymes is con

by genes, which are areas on cI
somes with specific function. Th,
mosomal composition of an in<
in turn comes from the pareD
contributing one half. This
makeup determines the child'
tures before birth. The gene j
hydroxylase can also be evalua;

CAR is an inherited disorder due
an enzyme deficiency in the adrel
glands, located on top of the kid-
neys. The defect leads to an inabi
ty to make hormones, necessary tj

maintain life. Cortisol is responsi1
for maintaining the body's energ
supply, blood glucose, and contro
of the body's reaction to stress

with or without joining the labial folds.
The degree to which the clitoris is
enlarged and the labia are grown
together will reflect how much the
infant appears male. Other symptoms
of the SV form of CAB develop with
age in both males and females, includ.
ing rapid growth in early ,childhood
and seemingly early sexual develop-
ment with pubic hair growth.

A milder form of CAB may appear
anytinJe between early childhood and
puberty; In early childhood, the mild
form causes rapid growth and early
pubic growth, acne, menstrual irregu-
larity, and sometimes infertility.
Infertility may also occur in males with
.h;~ m;lrlpr form of CAB. althoulili it is

DNA analysis, which det~
whether the gene is present O
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or if the DNA makeup is ch
the patient. CAB results when
inherits two defective genes f
nal enzymes production, one fr
parent. .

The parents usually do not hJ
disorder because they are only I

of this disorder, that is they ha~
ited one normal gene and one 1
gene for the enzyme from th,
ents. The normal gene is domid

blocks the expression of the dj

gene. JWhen one carrier marries
carrier, there is a 25 per cenJ
their child will inherit both th!
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appear partially or. very much like a
male. The clitoris of a female newborn
with the SW form is enlarged and the
labial folds may be somewhat joined
and wrinkled to look like a scrotum. It
does not generally cause illness in the
newborns.

-The external, genitalia of females
with the SV form of CAR are also
ambiguous, having an enlarged clitoris

not common. t:i
Production of enzymes is controlled 0

by genes, which are areas on chroma- t!
somes with specific function. The chra- g
mosomal composition of an individual t'
in turn comes from the parents, each :I-
contributing one half. This genetic t
makeup determines the child's -fea- E
tures before birth. The gene for 21-
hydroxylase can also be evaluated by (

CAH is an inherited disorder due to
an enzyme deficiency in the adrenal
glands, located on top of the kid-
neys. The defect leads to an inabili-
ty to make hormones, necessary to
maintain life. Cortisol is responsible
for maintaining the body's energy'
supply, blood glucose, and control
of the body's reaction to stress

with or without joining the labial folds.
The degree to which the clitoris is
enlarged and the labia are grown
together will reflect how much the
infant appears male. Other symptoms
of the SV form of CAR develop with
age in both males and females, includ-
ing rapid growth in early .childhood
and seemingly early sexual develop-

; ment with pubic hair growth.
l A milder form of CAR may appear
. anytime between early childhood and
! puberty. In early childhood, the mild
! form causes rapid growth and early
- pubic growth, acne, menstrual irregu-
~ larity, and sometimes infertility.
- Infertility may also occur in males with
t this milder form of CAR, although it is

DNA analysis, which determines
whether the gene is present or absent,
or if the DNA makeup is changed in
the patient. CAR results when a child
inherits two defective genes for adre-
nal enzymes production, one from each
parent. ~

The parents usually do not have this
disorder because they are only carriers
of this disorder, that is they have inher-
ited one normal gene and one affected
gene for the enzyme from their par-
ents. The normal gene is dominant and
bloclcs the expression of the defective
gene.

When one carrier marries another
carrier, there is a 25 per cent chance
their child will inherit both the defec-
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ive genes and therefore have the dis-
>rder. There is an equal chance that
:heir child will inherit both nonnal
~enes and not have this disorder, and
there is a 50 per cent chance the child
will inherit one nonnal and one defec-
tiYe gene and will therefore be a carri-
er of geLetic trait. .

A retrospective analysis in our group
of patients of CAH has shown that con-
sanguinity in the parents is present in
52.4 per cent of the cases, though none
of the parents suffered from the dis-
ease. Also 30.2 per cent of the cases
had similar featuPCs in the siblings.
The other findings noted were history
of death in neonatal period and infan-
cy in the fimrily .dn1l history of still
births and abortions in mother. In
another preliminary study on genetic
analysis of CAH patients, we demon-
strated a change in the DNA,'which is
also reported for other populations as
the xnost commonly identified muta-
tion. All our cases were appropriately
assigned to paternal "Ormaternal chro-
mosomes.

When there is a fann..:v history of
CAB, it is possible to diagnose a child

, before birth through t~Sf:i;l!Ierfortned
during pregnancy. Rejj.'!irdless of
whether the newborn is-. male or
female, early diagnosis and medical
treatment of CAH is crucial. Without
treatment a newborn with i:1ie'i!}Nfonn
of CAH is in a life threatening position.
Generally, in the SV fonn of CAB, only
cortisol replacement is necessary. In
the SW form, replacement of both cor-
tisol and the salt retaining honnone
and extra salt are necessary. Since the

. body cannot produce enough cortisol
l in the SW fonn, synthetic cortisol
~ (hydrocortisone) and synthetic salt

retaining honnone (florinef) are given
r to supplement those that the body can-
~ not produce.

The aim of treatment is to provide
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the body ~th the ability to maintain a
nonnal energy level, and balance of
salt and water in the body, nonnal
growth and sexual maturation at
puberty, and fertility in later life.
Therefore, treatment of CAH is ongo-
ing, involving periodic evaluations and
monitoring for possible dose adjust-
ment.

The masculinization of female's gen-
italia will require corrective surgery as
an infant and possibly again later in
life. However, treatment started early
in. the pregnancy may also reduce the
degree of masculinization and may
also reduce the risk or need for surgery
later.

Children with CAH are being
brouiht to medical attention much too
late even now. In one of our studies,
only 35 cases out of 62 were diagnosed
in the newborn period. Wrong gender
assignment to genotypic females were
noted and in some of them male sex
was maintained due to late presenta-
tion and development of male gender
identity at diagnosis. A lot of this is due
to lack of awareness, lack of proper
diagnosis, false social beliefs, religious
dogmas, pressure from relatives and
society, etc. The primary need is to
develop expertise for early case detec-
tion. A rational and judicious choice of
sex assignment is a. critical aspect of
treatment, since the decision of sex
assignment has obvious life long impli- I
cations.

The issue of gender ambiguity has
never been seriously addressed in
Pakistan. Detenninations of genetic
sex by chromosomal analysis and
accurate diagnosis are essential using
a patient's potential.-for future sexual
activity. Because of the high rate of
consanguinity in our population it is
important to establish the true inci-
dence of the defect in our
population.. ~


