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Introduction
The complete androgen insensitivity syndrome, for-

merly called testicular feminization syndrome [1], is a 
rare genetic disease in which an individual with a male 
XY karyotype expresses a female phenotype. They pres-
ent apparently normal female external genitalia, although 
they have a blind vagina or short vagina with variable 
length, and they do not have uterus and fallopian tubes. 
There are testes in the abdomen or inguinal canal. Their 
function is normal, with testosterone secretion in nor-
mal amounts that is metabolized to estrogens and they 
are responsible for breast development.

Although the testes secrete androgens normally, there 
is no response to them in the organs due to an absence 
of androgen receptors in the cytoplasm of the target cells 
[2]. The mutation ranges from a deletion of the androgen 
receptor gene of the X chromosome to point mutations 
in the androgen binding domain or the DNA binding 
domain of the androgen receptor protein.

Leydig cells from the fetal testicles produce andro-
gens that stimulate the mesonephric (or Wolf's) ducts 
to form the male genital ducts. Sertoli cells produce a 
hormone, the Müllerian Inhibitory Substance, which in-
hibits the formation of the paramesonephric or Müller 
ducts, which give rise to the fallopian tubes, uterus and 
upper third of the vagina. The lower two-thirds of the va-
gina and hymen originate in the urogenital sinus, The in-
sensitivity to androgens together with the presence of the 
Müllerian Inhibitory Substance in these patients justifies 
its phenotype [3]. Makiyan proposes a new theory of 
uterovaginal embryogenesis [4]. In this new hypothesis 
the mesonephral ducts in female embryos form Fallopi-
an tubes and vagina. The uterus derives in cross-section 
between mesonephral ducts with gonadal ridges. The 
paramesonephral ducts are absent.

Clinical Cases
We present the case of an 18-year-old patient (case A), 

who comes to our office for primary amenorrhea. As a 
family history of interest, she has two maternal aunts and a 
16-year-old sister with primary amenorrhea. To the explo-
ration, it is a woman of normal stature with mammary de-
velopment and of external normal genitalia, although with 
little pubic hair (Tanner Stage 2), and a 2 cm blind vagina. 
In the ultrasound there is absence of uterus and ovarian tis-
sue, with a bilateral nodule formation of 3 cm compatible 
with gonads.

She is referred in consultation to her 16-year-old sis-
ter (patient B), who has similar examination, except for a 
5 cm vagina. A hormonal analysis and a karyotype of the 
sisters are requested, with the results shown in Table 1.

The karyotype was the same, 46XY, with R54OX mu-
tation in hemizygous located at exon 5 of the gene of the 
androgen receptor of the X chromosome.

Table 1: Hormonal analysis and a karyotype of the sisters.

Case A Case B
FSH 5.21 mUI/ml 8.51 mUI/ml
LH 18.10 mUI/ml 28.09 mUI/ml
Testosterone 12.17 ng/ml 4.22 ng/ml
Estradiol 36 ng/ml 38 ng/ml
Karyotype 46XY R54OX hemyzigous
Mutation 46XY R54OX hemyzigous
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who are infertile habitually). More than 500 mutations of 
the androgen receptor gene have been described (from a 
complete deletion of the androgen receptor gene of the X 
chromosome to point mutations in the androgen bind-
ing domain or the DNA binding domain of the androgen 
receptor protein [2], indicating the great genetic hetero-
geneity of this syndrome [8]. Most of the mutations are 
situated in the conserved splice sites close to the exon-in-
tron junctions [6]. An intronic mutation was identified 
in one study [9] and it severely disrupts the normal splic-
ing through pseudo-exon activation, a mechanism that is 
increasingly being recognized as a cause of human disor-
ders, but, in our knowledge, has not been earlier demon-
strated in AIS. Currently, there are approximately 750 
known AR mutations resulting in various diseases in-
cluding complete androgen insensitivity syndrome, par-
tial androgen insensitivity syndrome, minimal androgen 
insensitivity syndrome, and spinal and bulbar muscular 
atrophy (Kennedy’s disease) [6].

Although testes secrete testosterone in a normal way, 
there is no response to them in the organs due to an ab-
sence of androgen receptors in the cytoplasm of the tar-
get cells. The receptor protein, encoded by an X chromo-
some gene, has the mission of forming a complex with 
testosterone and dihydrotestosterone. If this complex is 
not formed, the hormone cannot enter the nucleus and 
cannot stimulate the transcription of genes necessary for 
differentiation to target the male pathway [2].

Complete Insensitivity to Androgens is a severe dys-
function of the androgen receptor [10]. Its incidence is esti-
mated at 1 in 2000 to 6,000 live births [11]. The diagnosis is 
usually made at puberty, although it can also be diagnosed 
in childhood, in the presence of bilateral inguinal hernia 
[12,13] or in adulthood due to infertility [5].

The most frequent reason for consultation of these 
patients is primary amenorrhea. Facing primary amen-
orrhea in a phenol typically normal adolescent, the fol-

After these findings, the sisters were diagnosed with 
Androgenic Insensitivity Syndrome. Both were informed 
in detail and were offered surgical treatment, with gona-
dectomy, creation of a neovagina to patient A (using the 
laparoscopic technique of Vecchietti with REEMEX) and 
vaginal dilation to patient B. Both had good postopera-
tive evolution.

The histopathological examination findings of the 
gonads were “testicles with dissociation of maturation 
(interstitial maturation with abundant Leydig cells and 
fetal-looking seminiferous tubes). Multiple Hamarto-
mas of Sertoli-Leydig cells. A mytomatous hyperplasia 
of lower pole muscle of testicle”. These histological find-
ings are usually observed in androgen insensitivity syn-
dromes in post-pubertal age.

Discussion
The complete androgen insensitivity syndrome is a 

disorder of sexual development. Disorders of sexual de-
velopment are rare diseases due to chromosomal and 
gonadal alterations, with an incidence of 1 in 5500 live 
births [2,5,6]. Congenital Adrenal Hyperplasia is the 
most frequent of all [5]. Androgen Insensitivity Syn-
drome is a type of sexual developmental disorder that 
was described by Morris in 1953 as “testicular feminiza-
tion syndrome” in a series of 82 cases of women with tes-
ticles [1]. Its prevalence is estimated at 1 of every 20000-
60000 live births [2].

The Androgen Insensitivity Syndrome is inherited in 
a X-linked recessive pattern. It is caused by a mutation 
in the androgen receptor gene, located on the long arm 
of the X chromosome (Xq11.2-q12) [6]. It results in defi-
cient action of androgens and therefore insufficient mas-
culinization [5]. There are several forms of insensitivity 
to androgens [7]: Complete insensitivity (patients with 
normal female genitalia), partial insensitivity (patients 
with ambiguous external genitalia), and minimal insen-
sitivity to androgens (men with normal male genitalia 

Table 2: SEGO protocol. Primary and secondary amenorrhea. Infrequent bleeding.

Mayer-rokitansky-küster-
hauser syndrome

Complete androgen 
insensitivity syndrome

Complete gonadal 
dysgenesis

Phenotype Female Female Female
Genotype XX XY XY
Breast development ++ ++ -
Pubis/axillary hair ++ - +/-
Vagina No/hypoplastic Yes Yes
Uterus No/rudimentary No Hypoplastic
Gonads Ovary Testicle Dysgenesis
Testosterone Low Male level Low
LH Normal Normal High
FSH Normal Normal High
Estradiol Normal Low Low
Inheritance pattern Occasional X-Linked recess Genetic heterogeneity
Other anomalies 30% renal, 12% skeletal
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she is over 18-years-old [15]. Long-term studies show 
that a medical and psychological approach allows these 
patients an adequate psychosexual development [6].

Conclusions
The complete androgen insensitivity syndrome is a 

rare disease that is caused by a mutation in the andro-
gen receptor gene of the X chromosome. There are more 
than 400 mutations described in this gene, which results 
in the expression of variable phenotypes. Appropriate 
treatment consists of post-pubertal gonadectomy due to 
the low risk of malignization that exists before puberty 
and to allow the correct development of secondary sex-
ual characteristics. The need for neovagina will depend 
on the anatomical characteristics of each case. The Vec-
chietti technique by laparoscopy is the least aggressive 
from our point of view, and can be performed at the 
same time as the gonadectomy. After the same, the pa-
tient should receive hormone replacement therapy. It is 
very important to adequately inform these patients and 
if necessary through the help of a psychologist so that 
they can understand their illness without affecting their 
sexual identity.
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