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ABSTRACT Four individuals of a family, spanning across three generations, showed primary amenorrhea.
Karyotyping of the proband and her two aunts revealed a normal 46, XY cell line in all cells. Hormonal profile of
al three individuals showed normal serum FSH, slightly elevated serum LH and testosterone levels in the normal
male range. Their clinical features, karyotypes and hormonal profiles indicate complete androgen insensitivity

syndrome. A case study hence is presented in a family.

INTRODUCTION

The genetic control of sex determination is
mediated by a number of genes, one of the most
important being the Sex determining Region on
Y chromosome (SRY). It initiates a cascade of
events that ultimately leads to testes formation
followed by maledifferentiation. Anti-Mullerian
Hormone (AMH) causes regression of the Mul-
lerian derivatives, while testosterone (T) leads
to differentiation of the Wolffian ducts. T isalso
metabolized to dihydrotestosterone (DHT), a
more potent androgen, responsible for the dif-
ferentiation of the prostate and devel opment of
the urogenital system and external genitalia.

The action of both T and DHT is mediated
by a single nuclear androgen receptor, the gene
for whichislocalized at Xp11-12 (Lubahn et al.
1988). Different typesof mutationsinthe AR gene
cause resistance of the target organs to andro-
gen action (Gottlieb 2004), leading to absent or
deficient virilization of thegenitaliainthe 46,XY
individuals, making them phenotypic females.
This type of end organ insensitivity to andro-
gens is designated as androgen insensitivity
syndrome (AlS). Mutations that severely affect
the AR protein structure which is of a current
research cause complete androgen insensitivity
syndrome (CAIS). These individuals usually
present for investigation with inguinal herniaat
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ayoung age or with primary amenorrhea |ater.
More subtle changes in the receptor function
lead to partial androgen insensitivity syndrome
(PAI1S) which manifests as mal e undermasculin-
ization. Here, we present acase of familial CAIS
wherethe affected individual s are spread across
three generations.

CASE REPORT

Figure 1 shows the pedigree of the proband,
al9year oldfemale(IV 6), referred for karyotyp-
ing withacomplaint of primary amenorrhea. She
was 5’5" tall, weighed 54 kgs and had an ab-
sence of secondary sex characteristics. Her ex-
ternal genitaliawere normal. Ultrasonography of
the proband showed ablind vaginawith absence
of ovaries and Mullerian structures like uterus
and fallopian tubes. Her family history revealed
three other females, on the maternal side, with
similar complaints. She had anormal brother. The
proband’s mother (111 12) had a delayed me-
narche at the age of 19 years while two of her
sisters, aged 50 (111 6) and 46 years (111 10), had
primary amenorrhea, normal breast development,
normal female external genitalia but absence of
axillary and pubic hair. They had never beenin-
vestigated and were leading anormal marriedlife.
The proband’s mother had amaternal aunt (11 3),
aged 86 yearswith similar complaints, who was
not available for study.

As shown in Table 1 the proband and her
two affected maternal aunts had highly elevated
serum testosterone levelswhich werein the nor-
mal rangefor males. Serum FSH wasnormal while
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Fig. 1. Pedigree of the proband, showing five generations, affected individuals and carriers.

serum LH was el evated compared to normal male
levels. Serum T levelsindicated presence of tes-
tes which were not detected sonographically in
the proband.

Table 1: Hormone levels in the proband and her
two affected maternal aunts.

Hormones Proband Maternal Maternal
(IV 6) Aunt (IIl 6) Aunt (111 10)

s.T (ng/ml) 8.76 4.00 5.45
(2.8 — 8.0)

s.FSH (mlU/ml)  4.15 8.86 16.12
(1.4 -15.4)

s.LH (mlU/ml) 18.29 15.55 22.73
(1.2-17.8)

Figures in parentheses indicate normal male range.

Cytogenetic study from the peripheral blood
lymphocytesrevealed a46,XY karyotypeinthe
three affected individual s analyzed. Presence of
Y chromosomewas confirmed by C- banding and
PCR analysis detected the presence of SRY.

DISCUSSION

Detailed information on genotype/pheno-
typerelationship in AlSisimportant for sex as-
signment, treatment of AlS patients, genetic
counseling of their familiesand insightsinto the
functional domains of the AR. The development
of Wolffian ducts is commonly accepted to be
dependant on fetal androgens. Hence, the
present family was studied using the phenotype,

genotype and hormonal profilefor correct diag-
nosis and counseling.

In the present family all affected individuals
had a46,XY karyotype, whichisknownto bethe
case with CAIS patients previously reported
(Brinkmann 2001). The pedigree indicates that
the defective gene has been transmitted through
the generations via carrier females. No pheno-
typic variation was observed between the affect-
ed members of thisfamily asalso noted by Boe-
hmer and collegues (2001) for familieswith CAIS.
Although mutation analysis has not been done
inour case, most cases of CAlS are dueto muta-
tionsinthe AR gene (Gottlieb 2004). A few cases
however, that failed to show any mutationin the
coding region of the AR gene, have been ex-
plained by defects in the coregulator proteins
(Adachi et al. 2000).

All the affected individuals had a near nor-
mal female phenotypewith anormal femal e habi-
tus. Even in absence of ovaries, breast develop-
ment is induced by aromatization of androgens
to estrogens and an unopposed inhibitory ac-
tion of androgens (Hughes 2000), as seenin the
present study. Mullerian duct regression starts
at 8 weeks of gestation in malesthrough the ac-
tion of AMH secreted by Sertoli cells (Allard et
al. 2000). The missing Mullerian duct deriva-
tives in the proband indicate presence of func-
tional Sertoli cells. Thenormal maleserum T lev-
elsin the affected individual s suggest presence
of functional Leydig cells. Malfunction of AR
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leads to regression of Wolffian ducts, as seen
by the absence of Wolffian structures despite
normal levels of T. Even though the testes were
not sonographically detected in the proband, the
hormonal profile and phenotypic characteristics
confirm presence of the same. Brinkmann (2001)
too has reported that the main phenotypic char-
acteristics of individuals with CAIS are female
external genitalia, a short, blind ending vagina,
absence of Wolffian duct derived structures,
absence of prostate and devel opment of gyneco-
mastia. It isfurther mentioned that usually T lev-
elsare elevated at time of puberty and also ele-
vated LH levels are found.

Gonadectomy is advisable in affected indi-
viduals as the undescended testes can undergo
neoplastic changes in almost 30% cases. Post
pubertal gonadectomy, after complete feminiza-
tion, should be preferred. Prepubertal gonadec-
tomy, if undertaken, should be followed by es-
trogen replacement therapy to initiate puberty,
maintain feminization and avoid osteoporosis
(Gottlieb et al. 2005). Accordingly, our casewas
counsel ed regarding the long term health impli-
cations and appropriate treatment options avail-
able.

Thus, the clinical, chromosomal, hormonal
featuresof CAIS provide ahuman model for un-
derstanding the role of androgen and its recep-
tor in the induction and maintenance of male sex
differentiation and function.
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