CASE REPORT

A Child with Ambiguous Genitalia: An Atypical Presentation
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ABSTRACT
Lipoid congenital adrenal hyperplasia (LCAH) (OMIM No. 201710) is the most severe type of congenital adrenal
hyperplasia (CAH). Its clinical presentation includes lethal disturbance of adrenal and gonadal steroid synthesis due to
impairment in the conversion of cholesterol to pregnenolone. Infants with this disorder experience salt loss, and
glucocorticoid and mineralocorticoid deficiencies. Replacement therapy has enabled long-term survival. Classic LCAH is
relatively common in Japan and Korea but extremely rare in Caucasian populations. An XY male 5-year-old child presented
at Endocrine Clinic of Armed Forces Institute of Pathology with ambiguous genitalia and hyperpigmentation. He had family
history of CAH. His laboratory investigations revealed normal serum cortisol and 17 Hydroxy (17 OH) progesterone levels
with high plasma ACTH and renin levels. He had low aldosterone with inadequate response with hCG stimulation test.
This is the first case of non-classic LCAH reported in the Pakistani population. Steroidogenic acute regulatory protein
(StAR) gene mutations result in LCAH and the condition should be considered in the differential diagnosis of an XY child
with primary adrenal insufficiency.
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INTRODUCTION
Lipoid congenital adrenal hyperplasia (LCAH) is an autosomal recessive disorder, and one of the lethal types of
congenital adrenal hyperplasia (CAH). It is characterised
by impairment in gonadal and adrenal steroid hormones
synthesis.1 Basic defect is mutation in steroidogenic
acute regulatory (StAR) gene, which leads to defective
StAR protein. Physiologically, StAR protein is expressed
in gonads and adrenal glands. Mutation in StAR gene
leads to defects in the movement of cholesterol through
the mitochondrial membrane. In this way, cholesterol is
not available for conversion into pregnenolone by
desmolase (side chain cleavage) enzyme (P450scc),
the first step in steroid hormones synthesis inside mitochondria. As a result, there is defect in the conversion of
cholesterol to pregnenolone, which is precursor of
mineralocorticoids, glucocorticoids, and sex steroids.2
Severe deficiency or insufficiency of adrenocortical
hormones can lead to Addisonian crisis, an entity with
salt loss. Defect in sex hormone synthesis can lead to
impairment of sex development.
LCAH typically presents with ambiguous genitalia and
Addison disease. Other conditions like deficiencies of 17
alpha hydroxylase (17OHD), 3b-hydroxysteroid dehydrogenase (3b-HSD), and cytochrome P450 oxidoreductase
(PORD), should be considered in the differential diagnosis.3
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Herein, we report a boy with non-classic LCAH presenting
to Endocrine Clinic of Armed Forces Institute of Pathology.

CASE REPORT
A 5-year boy, resident of Taxila, presented with
complaints of ambiguous genitalia since birth and
progressive weakness for 2 years. A few days after birth,
parents brought him to local doctor who told that child
was alright. Three years later, child started developing
hyperpigmentation all over the body, more so on hands
and face. At the age of 4 years, he started having
vomiting and dehydration. One of his sisters died at
6 months of age due to CAH and one brother is a known
case of CAH.
The child was delivered by Caesarian-section with an
APGAR score of 8/10. His height and weight were more
than 70th percentile. Genital examination revealed a
small phallus, poorly formed scrotum, bilateral undescended testes and bilateral inguinal hernia. Systemic
examination was unremarkable.
His baseline laboratory investigations revealed decreased
hemoglobin level with normal total leucocyte count and
normal renal function tests, liver function tests and
electrolytes, except for mild hyponatremia. Low normal
level of serum dehydroepiandrosterone (DHEAS)
and serum 17 OHP ruled out 3 beta hydroxysteroid
dehydrogenase deficiency. hCG stimulation test was
performed, which showed inadequate response ruling
out AIS and 5 alpha reductase deficiency. Serum TSH
was within normal limits, whereas serum cortisol was at
lower normal limit. Aldosterone was low with raised
plasma ACTH and plasma renin. Karyotype was 46 XY.
Ultrasonography revealed testes in inguinal area
bilaterally and there was no evidence of female genital
tract remnants. All these findings were consistent with
LCAH.
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The child was started on treatment with Tab hydrocortisone, 20 mg, ½ twice a day and Tab florinef, 0.1 mg
once a day. The consultant endocrinologist advised to
raise him as a girl. But parents insisted to raise him as a
boy and bilateral orchidopexy was performed.

DISCUSSION
In this case report, we presented the complete medical
history, examination, and management of a child who
was diagnosed as LCAH. This child presented with
atypical clinical features of adrenal insufficiency, such as
mild hyponatremia and mild hyperpigmentation, and had
ambiguous genitalia despite male karyotype.4
LCAH can easily be differentiated from CAH due to 21hydroxylase deficiency. In 21-hydroxylase deficiency
CAH, karyotype XX child presents with ambiguous
genitalia while XY presents with normal male type
genitalia. However, in LCAH, XX child presents with
normal genitalia but XY presents with ambiguous or
female like genitalia.5
LCAH can be differentiated from other types of CAH by
analysing the level of various serum steroid metabolites.
Raised level of various steroid metabolites can be found
in different forms of CAH, but are not found in LCAH, e.g.
patients with 21-hydroxylase deficiency CAH present
with excessively high levels of 17-hydroxyprogesterone
(17 OHP) and DHEA, while 17-delta-5-hydroxy-pregnenolone are found in 3-beta hydroxy steroid dehydrogenase (3b-HSD) deficiency.6
In spite of its rarity, it is now well established that StAR
gene mutations lead to LCAH. About 40 StAR gene
mutations have been identified; and 190 patients
diagnosed with LCAH have been described in literature
worldwide. In literature, the reported cases were siblings
of patients with LCAH, or they were born from parents
with consanguineous marriages. In spite of its very low
prevalence, majority of cases of LCAH have been reported
in Japanese, Korean, and Palestinian populations, but
are rarely reported elsewhere.7-9
Although Huang et al. first described LCAH and StAR
mutations in 10 Chinese children, there are no statistics
on prevalence and incidence among Chinese population
in literature.10 Physiologically, StAR protein is characterised by a highly specified amino acid sequence (from
amino acids 67 to 280), which serves as a transporting
module by binding cholesterol, called StAR-related lipid
transfer domain. Mutations in StAR gene lead to
impaired function of this StAR protein, leading to
severely disturbed steroid synthesis. In the study that
included 10 Chinese children diagnosed as LCAH, this
variant gene accounted for 15% of the total mutant
alleles with one parent being a carrier.10

In this patient, there was evidence of inherited mutation
and parental consanguinity, leading to possibility of StAR
gene heterozygous mutations. Prevalence of StAR gene
mutations is more in some areas, but not restricted to
those geographical regions. Karyotype 46 XY with
phenotype of female external genitalia is more likely to
be diagnosis because of lack of Mullerian ducts, as
documented by pelvic ultrasonography. Karyotype 46XX
females have the same prevalence of this autosomal
recessive disease. Even today, based on the absence of
disorder of sex development (DSD), karyotypically
females are not analysed for defects involving gonadal
and adrenal gland steroid hormones synthesis and they
may be considered as idiopathic adrenal insufficiency.
In conclusion, StAR gene mutations leading to classic
LCAH should be considered in the differential diagnosis
with XY karyotype presenting with ambiguous genitalia
in children.
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