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ABSTRACT

Androgen insensitivity syndrome (AIS) is a rare and common disorder of sex development, in which individuals present as phenotypic
females despite having a 46, XY karyotype due to androgen receptor resistance. This case report describes the diagnosis and
management of a 15-year-old female presenting with primary amenorrhea with normal breast development. Pelvic imaging of
the patient revealed the absence of uterus and ovaries with a rudimentary vagina and undescended testes. Labs showed raised
testosterone, and karyotyping was 46 XY, which confirmed the diagnosis of Complete Androgen Insensitivity Syndrome (CAIS).
The patient and family were referred to a clinical psychologist, consented to identify as female, and were referred to a pediatric
surgeon for gonadectomy to prevent gonadal malignancy. Postoperatively, the patient was sent to an endocrinologist for Hormonal
replacement therapy. The report highlights the clinical presentation, diagnostic process, and considerations in managing CAIS,

particularly in the context of adolescent care.
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INTRODUCTION

Androgen Insensitivity Syndrome (AlS) is an X-linked
recessive disorder where individuals with a 46, XY
karyotype are phenotypically female due to the body’s
inability to respond to androgens. AIS can be complete
(CAIS) or partial (PAIS). CAIS typically presents with
primary amenorrhea and absent or scanty pubic and
axillary hair in a phenotypically female adolescent.
Although the androgen insensitivity syndrome is well
recognized among clinicians, the disease remains
uncommon, and the Office of Rare Diseases of the
National Institute of Health still classifies CAIS as a rare
disease [1]. Therefore, awareness among primary care
physicians is important, as prompt diagnosis facilitates
early specialist referrals, informed patient counselling,
and coordinated multidisciplinary care, thereby improving
the patient’s physical and psychosocial well-being. This
includes guidance on gender identity, psychological
support, and legal considerations.

CASE PRESENTATION

A 15-year-old female child presented to the outpatient
department with concerns of Primary amenorrhea.
Otherwise, happy and healthy, no other issues. Attends
school and Madrassa with a good educational record.

Clinical examination revealed a phenotypically female,
well-nourished, developmentally appropriate for her age
and sex, with long extremities. The patient had breast
development at Tanner stage 4, fully developed normal
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female external genitalia, and sparse pubic and axillary
hairs corresponding to Tanner stage 2.

There was no clitoromegaly (Table 1). The patient
weighed 44 kg and was 150 cm tall, with a BMI of 19.6
kg/m2. The patient was normotensive, and other vitals
were within normal limits. Family and past medical
history were insignificant, with no known family history of

Table 1: Physical features of the patient.

Variables Findings

Age (in years) 15
Symptoms Primary amenorrhea
Thelarche Tanner stage 4
Pubarche Tanner stage 2
Labia Well developed
Vagina Rudimentary vagina
Male secondary sexual characters Nil

Fig. (1): Pelvic ultrasound: Absence of a uterus and ovaries.
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Fig. (2): MRI abdomen and pelvis. Absent uterus and ovaries with
rudimentary vagina and undescended testes yellow and white triangle.

Table 2: Investigations performed on the patient.

Investigations Results

Serum testosterone (ng/dl)
(Normal: 20-80 ng/dI)

Serum FSH (IU/L) (Normal: 5-20

1051.83 Very high

UIL) 3.8miU/ml
GTG banding 46, XY (20) male
Karyotyping karyotype in phenotypic female
confirmed.
Serum LH (IU/L) (Normal: 5-20
miU/L) 34.13 mlU/ml
Cortisol (Normal morning: 5-25 10.11
Hg/dL) '

Thyroid profile (Normal TSH:
0.4-4.0 ylU/mL; Free T4: 0.8-1.8
ng/dL)

Progesterone ng/ml (Normal
follicular: 0.1-0.8; luteal: 2-25 ng/
mL)

Normal TSH: 1.927 plU/mL; Free
T4:1.25 ng/dL

0.99 ng/mi

Absent Uterus and ovaries
with rudimentary vagina and
undescended testes

Pelvic Ultrasound: Absence of a
uterus and ovaries

MRI Abdomen and pelvis

Pelvic Ultrasound: Absence of a
uterus and ovaries

delayed puberty or other similar conditions. Past surgical
history was significant for bilateral inguinal repair, which
was performed at another healthcare facility, where they
did not investigate for disorder of sex development.

She was raised as a girl child. An ultrasound of the
abdomen was performed, which showed the absence of
a uterus and ovaries (Fig. 1), and an MRI was advised,
along with a hormonal Profile. Findings of the MRI Pelvis
were an absent uterus and ovaries with a rudimentary
vagina and undescended testes. The right testis was
located at the level of the right inguinal canal, and the
left was not visualized (Fig. 2). Findings were consistent
with disorder of sex development (DSD).

Laboratory investigations showed elevated serum
LH, normal FSH, and significantly elevated serum
testosterone levels, with normal thyroid profile, serum
cortisol, estradiol, and blood glucose (Table 2). To
confirm gender, given the above findings, chromosomal
analysis was performed, which showed a GTG-banded
46, XY (20) male karyotype in a phenotypic female
(Fig. 3).

The patient was referred to a clinical psychologist, the
patient and the family consented to identify herself as a
female, and she was referred to a pediatric surgeon for

Karyotype: 46,XY

Karyotype: 46,XY

Fig. (3): GTG banding 46, XY [20]; Male karyotype in phenotypic
female. Male chromosome complement was observed in all 20 GTG
banded cells of a phenotypic female.

gonadectomy. The patient did right inguinal gonadectomy
and with left laparoscopic exploration and gonadectomy,
followed by left gonadectomy. Surgery was uneventful
and was performed to prevent the risk of malignancy.
On histopathological examination, both showed
atrophic testicular tubules with intervening fibrosis
and no spermatogenesis, and evidence of intratubular
germ cell neoplasia or other neoplastic processes was
noted. The patient was referred to an endocrinologist for
further management and hormonal replacement therapy
(HRT). She was started on Levonorgestrel (0.15 mg),
Ethinyloestradiol (0.03 mg) once a quarter daily.

DIAGNOSIS

The combination of a phenotypic female with primary
amenorrhea, normal breast development, sparse pubic
hair, elevated testosterone levels, MRI findings, and a 46,
XY karyotype led to the diagnosis of Complete Androgen
Insensitivity Syndrome (CAIS). Although androgen
receptor gene analysis or clinical exome sequencing
can further confirm the diagnosis at the molecular level,
such testing was not available in this case [2-4].

MANAGEMENT AND FOLLOW-UP

Medical care of patients with CAIS has two aspects,
hormone replacement therapy and psychological
support [5-7].

Psychological Support: The patient and her family were
counseled about the diagnosis and its implications,
including the genetic basis, fertility considerations,
and psychosocial aspects. The counselling included
discussion on genderidentity, legal aspects, strategies for
coping, family support, and future social considerations.
Following counseling, the patient affirmed her female
gender identity, with full family support.

Hormone Replacement
gonadectomy, estrogen

Therapy
replacement

(HRT):  Post-
therapy was
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initiated to maintain secondary sexual characteristics
and bone health [8].

Gonadectomy: Bilateral gonadectomy was performed
after counselling regarding risks, benefits, and lifelong
hormonal replacement therapy. Histopathology
confirmed the presence of testicular tissue with no
evidence of malignancy [9].

Long-term Care: Patientwas referred to amultidisciplinary
team, including endocrinologists, gynecologists, and
psychologists, for ongoing management. Counseling
was done regarding long-term health, hormone
replacement therapy, fertility limitations, sexual health,
and future marital considerations. Regular follow-up was
planned to monitor bone density, cardiovascular health,
and psychological well-being.

DISCUSSION

The etiology of complete androgen insensitivity
syndrome is due to mutations in the androgen receptor
gene (AR) on Xg11-12 [10]. These mutations can occur
in the ligand-binding domain (LBD), DNA-binding domain
(DBD), or the N-terminal Domain (NTD), and there is no
straightforward genotype-phenotype correlation. The
majority of them originate in the mother’s germline,
while in some cases, de novo mutations may also occur
[10-12].

Endocrinologically, patients with CAIS typically have
male-range or slightly elevated levels of testosterone,
elevated LH, and normal FSH levels due to negative
feedback of the hypothalamic-pituitary system.

Patients with CAIS are often taller than average.
Excessive androgen at puberty is aromatized to
estrogen, which leads to normal breast development.
Nipple development depends on androgens; their
nipples are poorly developed. Axillary and pubic hairs
are scanty due to androgen insensitivity. Male external
genitalia are absent due to the secretion of anti-Mullerian
hormone by the testicles. Anti-Mullerian hormones inhibit
the formation of the upper vagina, uterus, and fallopian
tubes. The lower part of the vagina develops from the
urogenital ridge. These patients have a short vagina,
typically 2.5cm to 8 cm [12]. In clinical settings, inguinal
hernia remained one of the most common presenting
complaints of the CAIS, and the majority of the patients
are diagnosed during infancy or early childhood [13];
however, some present later with primary amenorrhea,
as in this case. In a female child with an inguinal hernia,
the physician should consider karyotype [14]. The
incidence of testicular malignancy increases with age,
but is low before puberty [9].

In previous studies, the rate of testicular germ cell tumors
in patients with CAIS was estimated at approximately
3.6% at age 25 and 33% at age 50 [9].

In a systematic review of 456 patients with CAIS who
underwent testicular biopsy or gonadectomy, 6.14% had
pre-cancerous findings. More than 82% were of post-
puberty age, while 1.3% had malignancy. All occurring in
post-pubertal or adult individuals [15].

Current consensus and expert recommendations
emphasize shared decision-making regarding the
timing of gonadectomy after completion of puberty. This
process requires thorough counselling of the patient and
family regarding the risks and benefits of gonadectomy.
Gonadal retention with regular clinical and imaging
surveillance is considered an acceptable alternative to
surgery in selected post-pubertal individuals [5, 7, 9].

Long-term management of patients with CAIS requires
hormone replacement therapy (HRT). HRT is essential
for a patient’s overall growth and metabolic well-being.
It helps in maintaining secondary sexual characteristics,
including breast development. In the pediatric age group
with gonadectomy before adulthood, HRT ensures their
height and breast development; it should be continued
till they reach their peers’ height. It is essential to monitor
the patient’'s bone mineral density and bone muscle
development. Physicians must pay attention to their
psychosocial and sexual maturity.

Although CAIS is well described, delayed diagnosis
still occurs, particularly in resource-limited settings,
underscoring the relevance of this case.

This case emphasizes the importance of considering
AIS in the differential diagnosis of primary amenorrhea
in adolescents, especially when there is discordance
between physical examination findings and hormonal
profiles. Early diagnosis and appropriate management,
including psychological support and surgical intervention,
are crucial for improving the quality of life in individuals
with AIS.

CONCLUSION

Complete Androgen Insensitivity Syndrome, though
rare, is a significant cause of primary amenorrhea
in adolescents. Multidisciplinary care is essential for
managing the condition, addressing both its physical
and psychological aspects. This case report provides
a structured approach to documenting and managing
a case of Androgen Insensitivity Syndrome in an
adolescent.

PATIENT PERSPECTIVE

The patient was satisfied and expressed relief after
knowing her diagnosis. She also reported satisfaction
with her care and treatment. She identified herself
comfortably as female and also appreciated the
counselling provided to her and her family.

CONSENT FOR PUBLICATION

Written informed consent was obtained from the patient
and her parents for Publication of this case report.
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