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Abstract

Partial Androgen Insensitivity Syndrome (PAIS) is a rare genetic disorder that poses unique challenges in clinical manage-
ment. This case study delves into the clinical presentation, diagnostic journey, and management of a patient diagnosed with
PAIS. The complexities of androgen receptor dysfunction and its impact on sexual development are explored, providing valu-

able insights for clinicians and researchers alike.
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Genetic disorder.

Introduction

Androgen receptor sensitivity is very crucial factor not only
in the developing fetus but at puberty to allow full expression
of male phenotype in an XY genotype person [1]. The androgen
insensitivity syndrome (AIS) represents a spectrum of disorders
where the degree of receptor insensitivity varies from minimal
to complete insensitivity [2]. Partial Androgen Insensitivity Syn-
drome (PAIS) is a rare X-linked genetic disorder characterized
by impaired androgen receptor function, leading to a spectrum
of phenotypic variations in individuals with a 46, XY karyotype.
This case study aims to illuminate the clinical manifestations,

diagnostic challenges, and therapeutic considerations associ-
ated with PAIS, contributing to a deeper understanding of this
complex condition.

Case report

A 25-year-old married apparently female patient with a poor
rural background, was brought to us for investigation of primary
infertility following 2 years of their married life. She was first in
order of birth and had noticed some weight gain recently. A de-
tailed history revealed that she was born with apparent female
genitalia, had poor breast development, no menarche and had
never had menstrual periods.
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On examination, patient had average height and weight.
There were no overt signs of masculinisation but had scanty ax-
illary and pubic hair, and poor breast development to Tanner’s
stage lll. Abdominal examination was normal. No gonads or
hernia can be seen or felt in the labioscrotal fold or groin. Peri-
neal examination showed slightly prominent clitoris with three
distinct openings of urethra, vagina and anal openings. How-
ever, there was no remnants of the hymen and it was shorter
and blind ending without any cervix or palpable uterus. Rectal
examination could not feel uterus. Sexual developmental disor-
der was suspected.

Investigations showed normal serum electrolytes and uri-
nary 17-ketosteroids. Hormone profile revealed normal se-
rum dehydroepiandrosterone sulphate, androstenedione, and
17-hydroxyprogesterone levels. But had high serum testoster-
one levels, low serum oestradiol and elevated Serum LH and se-
rum FSH. Ultrasound scan of the abdomen and pelvis revealed
a marked hypoplastic uterus measuring 3x1x5 cm with no evi-
dence of any intra-abdominal gonads. Rest of the abdominal
and pelvic structures were normal (Figure 1).

Barr body was present on the buccal mucosal smear. The
karyotype on 5 metaphase cells revealed 46 XY typical male pat-
tern (Figure 2). There were no numerical or structural chromo-
somal anomalies. In the clinical setting it was reported as partial
testicular feminisation (Figure 3).

Multidisciplinary meeting of disorders of sexual differen-
tiation was held. Patient underwent diagnostic laparoscopy at
which bilateral gonads with rudimentary fallopian tubes con-
nected to the rudimentary uterus were seen. Bilateral gonad-
ectomy with removal of rudimentary Mullerian remnants was
performed uneventfully. Histopathological examination con-
firmed the gonads to be testis and the tubules to be fallopian
tubes. A final diagnosis of PAIS was made.

The endocrine team prescribed hormone replacement ther-
apy with cyclic oestrogen and progesterone for the breast de-
velopment. Genetic and psychological counselling was carried
out. For the fertility options surrogate pregnancy with an oocyte
donor having baby with three mothers for which the couple is
actively searching the oocyte donor and surrogate mother fail-
ing which may accept adoption or accept the situation as it is.
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Figure 2: Karyotype Pattern showing 46XY genotype.

KARYOTYPING TEST REPORT

Culture Type: PHA Stimulated Lymphocyte Culture Staining: GTG Banding

Metaphase Counted: 20 Metaphase Analyzed: 20

Metaphase Karyotyped: 5

rCase Results: 46, XY - Normal Male Karyotype (Testicular feminization ) 1

Interpretation:

o There is no any ical or lity studied.

o Testicular feminization is the syndrome when a male, genetically XY, because of various
abnormalities of the X chromosome, is resistant to the actions of the androgen hormones,
which in turn stops the forming of the male genitalia and gives a female phenotype. The
androgen insensitivity syndrome occurs in one out of 20,000 births and can be
incomplete (various sexual ambiguities) or com: ‘lete (the person appears to be a
woman).

Figure 3: Karyotype report showing no other abnormalities.

ABDOMEN & PELVIC SONOGRAPHY EXAM.
KIDNEYS, LIVER,GB,SPLEEN ARE NORMAL.,

Uterus and adnexae were scanned through di
bladder. s

UTERUS.is small and markedly hypolastic,

It measures approx.3cm(L)x1cm(w)x.Scm
No endometrial echoes noted. o

Findings are consi.with small markedly
hypolastic(rudimentary )uterus

ADNEXAE. No any solid or Cystic adnexal mass lesion noted.
No free fluid noted in cul-de-sac.,

Figure 1: Abdominal and pelvic ultrasound report showing rudi-
mentary uterus only.

Discussion

In our culture, it is very usual to find delay in seeking medi-
cal help due to lack of education and especially in poor rural
community due to not being aware about personal hygiene and
health education. Moreover, there is distinct shyness when it
comes to sex related matters. Androgen insensitivity syndrome
(AIS) spectrum can manifest in three forms; minimal AIS (MAIS)
the patient is a phenotypically male with male sterility. gynae-
comastia, and azoospermia, in the middle of the spectrum is
PAIS that is the most challenging to diagnose early and presents
as a diagnostic dilemma while the other end of the spectrum is
complete AIS (CAIS) who are XY genotypically and are usually
tall phenotypically females with well-developed breasts, blind
vagina, and absent or scanty pubic and axillary hair [3,4].

Partial androgen insensitivity syndrome (PAIS) is an X-linked
recessive disorder characterized by incomplete male sexual de-
velopment and variable degrees of androgen insensitivity. The
disorder results from mutations in the androgen receptor (AR)
gene, leading to impaired androgen signalling and ultimately
the clinical manifestations of PAIS. The prevalence of PAIS is
estimated to be 1 in 20,000 to 1 in 64,000 males, while the in-
cidence of PAIS is one in 130,000 births [5]. The estimated inci-
dence of CAIS is one in 20,400 XY births [6].
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Genetic base of PAIS is on AR gene. The AR gene is located on
the X chromosome and encodes the AR protein. The AR plays a
crucial role in male sexual development and function by medi-
ating the effects of androgens, such as testosterone and dihy-
drotestosterone (DHT). Mutations in the AR gene can disrupt
the AR’s ability to bind androgens, translocate to the nucleus,
and activate androgen-responsive genes, leading to impaired
androgen signalling and the clinical manifestations of PAIS.

There are 2 types of AR mutations:

1. Ligand-binding domain (LBD) mutations: These muta-
tions disrupt the AR’s ability to bind androgens, such as testos-
terone and DHT.

2. DNA-binding domain (DBD) mutations: These mutations
disrupt the AR’s ability to bind to androgen-response elements
(AREs) in the promoter regions of target genes.

AR mutations in PAIS lead to a spectrum of androgen signal-
ling defects, ranging from complete androgen insensitivity to
mild androgen resistance. The severity of the androgen signal-
ling defect depends on the type and location of the AR mutation
(7).

The clinical manifestations of PAIS vary depending on the
severity of the androgen signalling defect. In general, individu-
als with PAIS may have the following ambiguous genitalia: In-
dividuals with PAIS may have ambiguous genitalia, cryptorchi-
dism, gynecomastia, primary amenorrhea and infertility due to
impaired spermatogenesis.

Diagnosis of PAIS is based on a combination of clinical pre-
sentation, physical examination, laboratory tests, imaging and
diagnostic endoscopy and biopsies. Genetic testing can confirm
the diagnosis and identify the specific AR mutation present in
the individual.

Treatment options for PAIS depend on the severity of the
androgen signalling defect and the individual’s specific needs.

Treatment may include:

1. Hormone replacement therapy: Hormone therapy with
testosterone or dihydrotestosterone (DHT) can help mas-
culinize the body and promote male secondary sex char-
acteristics. Female phenotypes may require cyclical estro-
gen and progesterone for breast development as in our
case.

2. Surgery: Surgery may be necessary to correct ambiguous
genitalia with genitoplasty or undescended testis with go-
nadectomy in relation to tumour risk.

3. Psychological counselling: Gender assignment at birth is
a psycho-social emergency. Psychological counselling can
help individuals with PAIS cope with the emotional and
social challenges of the disorder.

4, Genetic Counselling for PAIS is recommended for individ-
uals with PAIS and their families. Genetic counselling can
provide information about the disorder, its genetic basis,
and the risks of recurrence in future pregnancies. Genetic
testing can confirm the diagnosis of PAIS and identify the
specific AR mutation present in the individual. This infor-
mation can be helpful in guiding treatment decisions and
providing reproductive counselling.

Gonads may be observed in CAIS cases with close observa-
tion and supervision [3,4]; while for PAIS presenting with unde-
scended testes, gonadectomy at time of diagnosis followed by
hormone replacement therapy is currently recommended due
to the high (50%) risk of germ cell malignancy [8].

Conclusion

PAIS is a complex disorder with a wide range of clinical mani-
festations. Understanding the genetic basis of PAIS and the im-
pact of AR mutations on androgen signalling is crucial for pro-
viding accurate diagnosis, appropriate treatment, and informed
genetic counselling. Most cases of PAIS should be raised as
males but if, as in our case reared as female being on the milder
form of the spectrum, a multidisciplinary approach with tailor
made decision is essential to reach the best prognosis for satis-
faction of patients/parents, professionals and public.
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