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Abstract

Complete androgen insensitivity syndrome (CAIS) presents significant challenges in the accurate

diagnosis and personalized management of individuals with a 46, XY karyotype who exhibit a

female phenotype due to complete insensitivity to androgens. This retrospective case report

analyzes the clinical data, genetic testing, hormonal profiling, and imaging studies of a patient who

was initially misdiagnosed during hernioplasty and later misidentified as having Mayer-Rokitansky-

Küster-Hauser syndrome. The report details the establishment of the correct diagnosis and

implementation of a personalized management strategy that postponed gonadectomy until

post-puberty. This approach included continuous monitoring and tailored estrogen replacement

therapy, which facilitated informed patient decisions and comprehensive feminization while pre-

venting the long-term consequences of estrogen deficiency. Supported by a literature review, this

case report emphasizes the necessity of a multidisciplinary approach to managing CAIS, highlight-

ing the importance of heightened awareness, accurate diagnostics, and personalized therapeutic

plans to ensure holistic, patient-centered care.
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Introduction

Androgen insensitivity syndrome (AIS) is a
rare X-linked recessive sexual development
disorder characterized by a discordance
between genetic, gonadal, and phenotypic
sex. According to the published literature,
the prevalence of AIS is estimated to be one
case per 20 000–100 000 newborns with a
46, XY karyotype.1–5

Individuals with AIS, despite having a
male karyotype (46, XY) and the secretion
of androgens at levels typical for males,
exhibit a female phenotype and psychosex-
ual identity. This occurs due to reduced
sensitivity or complete insensitivity of
the androgen receptors to androgens.1–5

Among the mutations leading to AIS, the
deletion of Exon 2 in the androgen receptor
gene on Xq12 is commonly observed,
impairing the androgen-dependent pathway
essential for male sexual differentiation.2–4

The spectrum of receptor insensitivity to
androgens categorizes AIS into three main
forms: complete (CAIS), partial (PAIS),
and mild (MAIS), each presenting with
varying degrees of phenotypic expression.5,6

Initially identified by Morris in 1953,7

androgen insensitivity syndrome (AIS) was
historically known as Morris Syndrome and
testicular feminization. However, the term
AIS has been adopted for its clinical preci-
sion and ethical sensitivity.

Complete androgen insensitivity syn-
drome is the most prevalent form of AIS,
characterized by a complete insensitivity of
androgen receptor to androgens, resulting
in a female phenotype and psychosexual

identity in individuals with a 46, XY karyo-
type.1–6 In CAIS, 95% of cases exhibit
androgen receptor gene mutations, with
70% inherited maternally and 30% occur-
ring spontaneously (de novo).3–6

Understanding the foundational mecha-
nisms of sexual differentiation is essential
for comprehending the pathogenesis of
CAIS. The development of reproductive
systems is orchestrated by a complex inter-
action of genetic determinants and hormon-
al influences.4 Each human fetus has the
inherent potential to develop reproductive
structures of both sexes.4 The Sex-
determining Region Y (SRY) gene, located
on the Y chromosome’s short arm, is cru-
cial in male sex differentiation, initiating the
development of male reproductive organs
through the activation of Wolffian ducts.
Conversely, Müllerian duct regression,
prompted by anti-Müllerian hormone
from Sertoli cells in the testes, prevents
the formation of female reproductive
organs, such as the fallopian tubes, uterus,
and upper vagina.1,3–6

In CAIS, the function of SRY is not
impaired, promoting the development of
male gonads while inhibiting the develop-
ment of female reproductive structures
through anti-Müllerian hormone. The com-
plete inability of the androgen receptor to
interact with androgens disrupts Wolffian
duct development and male genital forma-
tion.3,4,6 Individuals with CAIS thus pre-
sent with a phenotype and psychosexual
identity that are characteristically female,
illustrating the complexity of sexual differ-
entiation and the critical role of androgen
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receptor sensitivity on physical develop-
ment and gender identity.6,8

The diagnosis of CAIS often follows the
discovery of testicular tissue during hernia
repair in children, or is diagnosed due to
primary amenorrhea and infertility in
adults.6,8 Ultrasonography typically reveals
absent Müllerian structures and undescend-
ed testes, which can be located anywhere
along their path of descent.4–6 Individuals
with CAIS are usually characterized by
complete feminization of the external geni-
talia, normal breast development at puber-
ty, and reduced body hair.4 Karyotyping
and genetic testing for mutations in the
androgen receptor gene are definitive in
confirming the diagnosis, providing a com-
prehensive understanding of the condition’s
genetic foundation.5–8

Complete androgen insensitivity syn-
drome challenges traditional understand-
ings of sex and gender, and underscores
the need for a sensitive and personalized
approach to management and support for
individuals diagnosed with this condition
and their families. Highlighting new cases
of CAIS is crucial for advancing clinical
knowledge, specifically in enhancing aware-
ness and honing diagnostic and therapeutic
approaches. Early and accurate diagnosis,
alongside appropriate treatment, is critical
for preventing the risk of gonadal malignan-
cy, avoiding complications from estrogen
deficiency, and ensuring the psychological
well-being of individuals with CAIS.8

Case report

In 2020, a 16-year-old individual, phenotyp-
ically female with female psychosexual iden-
tity, presented at the Center for Reproductive
Medicine ‘Universe’ in Tbilisi, Georgia, due
to primary amenorrhea.

Physical examination of the patient indi-
cated a height of 161 cm, weight of 52 kg,
shoulder circumference of 92 cm, pelvic
width of 91 cm, and sexual development at

Tanner stage Ma3P1AX0Me0, with
retracted, underdeveloped nipples, reduced
and pale areolas, and sparse pubic and
absent axillary hair.

Gynecological evaluation indicated
hypoplastic external genitalia features with a
non-virilized clitoris. Additionally, examina-
tion with a probe revealed the vagina to be
3 cm in length, terminating in a blind pouch,
indicative of incomplete development.

The patient’s medical history included
surgical intervention for a right-sided ingui-
nal hernia at approximately 10 years of age.
During this surgery, a gonad, initially mis-
identified as an ovary, was repositioned
without biopsy. Retrospective consider-
ation of the incident suggests that the
gonad was actually a testis, indicative of
CAIS, rather than an ovarian finding.
Subsequently, at the age of 14, the patient
sought a gynecological consultation for the
absence of menstruation, despite having
started breast development at 13.
Ultrasonographic examination revealed
uterine agenesis and identified gonadal
structures, misinterpreted as ovaries. The
absence of comprehensive hormonal and
genetic evaluation led to an incorrect diag-
nosis of Mayer-Rokitansky-Küster-Hauser
(MRKH) syndrome, based solely on ultra-
sonography and clinical observation.

At the age of 16, the patient underwent a
comprehensive clinical evaluation, involv-
ing extensive laboratory, instrumental, and
genetic assessments. Pelvic ultrasound and
magnetic resonance imaging (MRI) con-
firmed vaginal hypoplasia and uterine agen-
esis, with the gonads located at the iliac
fossa level (Figure 1).

Breast ultrasound demonstrated normal
skin and subcutaneous layers, moderate
ductal expansion within the glandular
layer, without significant changes or abnor-
malities in the regional lymph nodes.
Assessment of bone mineral density indicat-
ed a normal bone mass level. The hormonal
profile indicated typical male characteristics,
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with normal male levels of circulating andro-

gens. The specific sex hormone levels were as

follows: estradiol, 58.22 pg/ml; total testos-

terone, 5.4 ng/ml; progesterone, 0.267 ng/

ml; luteinizing hormone, 20.3mIU/ml;

follicle-stimulating hormone, 16.4mIU/ml;

and prolactin, 13.8 ng/ml.
Cytogenetic analysis of lymphocyte cul-

tures, utilizing G-banding technique, iden-

tified a normal male karyotype across 50

analyzed metaphases, denoted as 46, XY.

This chromosomal configuration confirmed

the presence of a typical male chromosomal

complement in the context of the patient’s

condition.
The patient’s family history revealed that

her maternal aunt had primary amenorrhea

and infertility due to uterine agenesis and

a small gonadal structure, with a past

inguinal hernia surgery at age 12. These find-
ings suggest a potential CAIS diagnosis.

The diagnosis of CAIS in the present
case was confirmed through an integrated
approach, combining cytogenetic and hor-
monal analyses with pelvic ultrasonography
and MRI (Figure 1). The management
strategy, encompassing the timing of
gonadectomy and lifelong estrogen therapy,
was devised after consultation with a multi-
disciplinary team of gynecologists, geneti-
cists, pediatric surgeons, pediatricians, and
psychotherapists. Given the relatively low
oncological risk before puberty, it was
decided to postpone gonadectomy until
post-puberty. This decision was supported
by consistent imaging surveillance to detect
any changes warranting earlier interven-
tion. Such a patient-centered strategy
ensures the promotion of natural growth
and complete feminization, empowering
patients to make informed decisions about
surgery once they reach adulthood.

In 2023, when the patient was 19 years
old, a re-evaluation was conducted. The
patient continued to present a distinctly
female phenotype and psychosexual identity.
Physical examination showed sexual devel-
opment corresponding to Tanner stage
Ma4P2AX0Me0, with measurements includ-
ing a height of 163 cm, weight of 56kg, BMI
of 21kg/m2, shoulder circumference of
93 cm, and pelvic width of 95 cm (Figure 2).

Notable findings included a retracted
right nipple, an underdeveloped left
nipple, pale and reduced areolas, along
with sparse pubic and absent axillary hair
(Figure 2). Gynecological examination fur-
ther revealed hypoplastic external genitalia,
a non-virilized clitoris, and a vagina mea-
suring 3 cm in length that terminated in a
blind pouch. Following comprehensive clin-
ical and laboratory investigations, the deci-
sion was made to proceed with laparoscopic
gonadectomy.

The patient underwent a laparoscopic
bilateral gonadectomy under general

Figure 1. Magnetic resonance imaging of the
pelvic organs of a 16-year-old individual who pre-
sented with primary amenorrhea, showing: (a and
b) vaginal hypoplasia and uterine agenesis, with the
gonads located at the iliac fossa level (sagittal and
axial plane, respectively).
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anesthesia. Standard preoperative prepara-

tion was followed by a 10-mm umbilical

incision for camera insertion and additional

5-mm and 10-mm trocar placements in the

mesogastrium for operative access. The intra-

operative examination revealed the absence

of internal genital structures, termed ‘empty

pelvis’, besides bilaterally located gonads

resembling testes near the inguinal canals

(Figure 3(a) and (b)).
Specifically, the right gonad, which was

oval-shaped and hypoplastic, measuring

2� 2 cm, was found implanted on the ante-

rior abdominal wall, in the region of

a postoperative scar from a previously

operated inguinal hernia (Figure 3(a)).

The left gonad, which was also hypoplastic

and oval-shaped, measuring 2� 2 cm, was

located near the inguinal canal at the level

of the internal inguinal ring (Figure 3(b)).

Distal to the left gonad, a fibrous tissue

mass measuring 1� 1.5 cm was observed,

likely a remnant of the Müllerian duct

(Figure 3(b)). Laparoscopic tools facilitated

the release of adhesions and bilateral

gonadectomy, which were then extracted

in endobags through an enlarged right-

side incision (Figure 3(c)). Following this

Figure 2. Images of a 19-year-old individual who presented with primary amenorrhea at age 16 years and
was diagnosed with complete androgen insensitivity syndrome.
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procedure, hemostasis was confirmed, the

abdominal cavity was deflated, and the inci-

sions were sutured and dressed. The patient

experienced no complications and was dis-

charged the following day. Histopathology

confirmed the diagnosis of CAIS with the

presence of atrophic, undescended testicles

(Figure 3(d)).
Following gonadectomy, the patient

received 2mg of estradiol valerate daily,

along with vitamin D and calcium

supplements.
The reporting of this study conforms to

CARE guidelines.9 Written informed con-

sent for both treatment and publication of

this case with associated images was

obtained from the patient, with all personal

details de-identified to ensure anonymity.

Given the retrospective analysis of clinical

data, ethical board approval was not

required.

Discussion

Diagnosing disorders of sexual develop-
ment poses challenges due to the rarity of
cases, emphasizing the importance of a
thorough clinical assessment in the diagnos-
tic process.2,10,11

Individuals with CAIS typically exhibit a
female phenotype, including well-developed
breasts, attributed to the aromatization of
excessive androgens into estrogens.5–8 CAIS
is also associated with hypopigmentation of
the areolas and underdeveloped nipples,
likely due to the absence of androgenic
influence, which, along with other hor-
mones, usually contributes to their develop-
ment.3,4 The adult height of individuals
with CAIS generally ranges between the
typical averages for males and females,
linked to the growth-regulating gene on
the long arm of the Y chromosome.1,4–6

However, the patient’s height in the present

Figure 3. Images from a 19-year-old individual who presented with primary amenorrhea at age 16 years,
showing: (a and b) intraoperative examination revealing an empty pelvis apart from bilaterally located gonads
resembling testes near the inguinal canals; (c) laparoscopic gonadectomy; and (d) histological examination of
a representative hematoxylin and eosin-stained tissue section revealing atrophic undescended testis (original
magnification, �200).
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case was 163 cm, which is not considered
tall. In patients with CAIS, the absence of
female internal genital structures, including
the upper vagina, is due to testicular secre-
tion of anti-Müllerian hormone, which
prevents the development of Müllerian
duct-derived organs. Nevertheless, the
lower part of the vagina, developing from
the urogenital sinus, is present, typically
resulting in a shortened, shallow vaginal
canal ending in a blind pouch.4

Accurate and early diagnosis of CAIS is
crucial for effective management and the
prevention of serious medical issues.10–16

The present case emphasizes the imperative
need to conduct differential diagnoses to
distinguish CAIS from conditions with sim-
ilar presentations, in order to avoid mis-
diagnosis. A significant moment in the
present case was a surgical procedure for
an inguinal hernia at age 10 years, where
a gonad, mistaken for an ovary, was located
and repositioned into the pelvic cavity with-
out subsequent biopsy or histological evalu-
ation. Such misidentification of undescended
testes as ovaries highlights a prevalent diag-
nostic challenge in CAIS, underscoring the
critical importance of considering CAIS in
the differential diagnosis of inguinal hernia
in females, to avert missed or delayed diag-
nosis. Diagnostic tools, such as ultrasound,
MRI, and karyotyping are essential for con-
firming CAIS.11–16

The second misdiagnosis in the present
case occurred when the patient was
aged 14 years and consulted a gynecologist
for the absence of menstruation.
Ultrasonography revealed uterine agenesis,
with gonadal structures mistakenly identi-
fied as ovaries. This led to an incorrect
diagnosis of MRKH syndrome due to a
lack of comprehensive hormonal and genet-
ic testing and relying solely on the patient’s
female phenotype.

While sharing clinical features, such as a
female phenotype and primary amenorrhea,
CAIS and MRKH syndrome have distinct

genetic and etiological backgrounds.3,4

CAIS, associated with a 46, XY karyotype,
results from androgen insensitivity, leading
to a lack of developed internal reproductive
structures due to the presence of testes. In
contrast, MRKH syndrome characterized
by a 46, XX karyotype, involves underde-
veloped uterine and vaginal structures, but
includes normal ovaries.2–4 Misdiagnoses of
CAIS as MRKH syndrome have been
reported, often due to the ultrasonographic
misinterpretation of testicular tissue as ova-
ries.2,3 Such diagnostic errors carry signifi-
cant clinical risks, including the potential
for malignancy in undescended testes asso-
ciated with CAIS. Identifying a 46, XY kar-
yotype in the present case allowed for the
correct exclusion of MRKH syndrome,
underscoring the critical role of precise
genetic diagnostics in the effective manage-
ment and support of CAIS.3–6

In addition to AIS, 5 alpha-reductase
deficiency (5aRD) is another 46, XY disor-
der of sexual development, characterized by
a distinct disparity between internal and
external genitalia. This condition stems
from mutations in the steroid 5 alpha-
reductase 2 (SRD5A2) gene, affecting the
5-alpha-reductase type 2 enzyme that is cru-
cial for converting testosterone into dihy-
drotestosterone (DHT). Impairment of
this enzyme results in underdeveloped
male genitalia due to insufficient DHT
levels. Individuals with CAIS, despite
normal or elevated DHT levels, exhibit a
female phenotype with fully developed
breasts and a typically female-appearing
vulva, markedly different from the genital
ambiguity observed in 5aRD and the varied
manifestations in other forms of AIS, such
as partial and mild androgen insensitivi-
ty.3,4,17 Accurate differentiation between
5aRD and CAIS requires a comprehensive
diagnostic approach, including clinical
exams, hormonal profiling focusing on the
testosterone/DHT ratio, and genetic test-
ing, ensuring appropriate management.3,4
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While molecular testing, such as identi-
fying androgen receptor mutations, can
offer valuable insights, it is not always fea-
sible or necessary for diagnosing CAIS.
Androgen receptor mutations may not be
detected in all CAIS cases, further support-
ing the decision not to pursue this route in
the present case.18,19 Moreover, a newly rec-
ognized subclass of AIS, known as andro-
gen receptor mutation-negative AIS or AIS
type II, supports the notion that molecular
diagnosis is not always essential when the
clinical picture is clear and supported by
comprehensive laboratory and imaging
results.18,19

In managing individuals with CAIS, the
potential risk of testicular malignancy
necessitates careful consideration of the
need and timing for gonadectomy.4,10,13 In
recent years, some centers have chosen to
delay or avoid gonadectomy in favor of life-
long surveillance. However, this approach
presents significant challenges, including
the need for prolonged and intensive mon-
itoring, as individuals who retain their
gonads remain at an elevated risk of malig-
nancy. Ensuring consistent follow-up can
be difficult, as there is no certainty that all
patients will adhere strictly to the required
monitoring protocols, which further
increases their long-term oncological risk.
Currently, there is no consensus on a stan-
dardized monitoring protocol for patients
opting to retain their gonads. Given these
complexities, prophylactic gonadectomy
remains widely regarded as the most reli-
able and effective method to mitigate the
risk of malignancy in intra-abdominal
gonads in individuals with CAIS.

The optimal timing for gonadectomy
remains under debate, particularly due to
the lack of reliable markers for early detec-
tion of precancerous changes. Studies have
shown that gonadal malignancy is signifi-
cantly positively associated with age in indi-
viduals with CAIS. In the prepubertal
period, the risk of malignancy is reported

to be 0.8–2%, while after puberty, the risk
is thought to increase to approximately
3.6–33%.3,4,6 Considering the relatively
low oncological risk before puberty, gonad-
ectomy was postponed until post-puberty in
the present case, promoting natural growth
and allowing for informed surgical deci-
sions in adulthood. Laparoscopic gonadec-
tomy was selected as the preferred
minimally invasive technique for patients
with CAIS in our institute, offering
enhanced visualization, less invasiveness,
and minimal scarring compared with tradi-
tional open surgery. The advantages of lap-
aroscopy, such as shorter recovery times
and reduced postoperative discomfort,
make it an ideal surgical choice for gonad
removal or biopsy in patients with
CAIS.12,14

Post-surgery, the patient in the present
case was advised to begin hormone replace-
ment therapy (HRT), including daily estra-
diol valerate supplemented with vitamin D
and calcium. Following gonadectomy,
estrogen HRT is essential for maintaining
feminization, preventing the adverse effects
of estrogen deficiency, ensuring normal
bone mineral density, and supporting both
cardiovascular and psychological health.
HRT therapy is recommended to continue
until the natural age of menopause.3–5,14

Additionally, the prescribed vitamin D and
calcium are crucial for maintaining optimal
bone health and overall well-being.5

In cases where prepubertal children with
CAIS undergo gonadectomy, it is advisable
to commence HRT at around 11–12 years
of age. This approach is designed to stimu-
late puberty and guarantee complete femi-
nization.3–6,14 Recent studies have explored
androgen replacement therapy as an alter-
native to estrogen in managing CAIS after
gonadectomy, particularly for enhancing
sexual desire.4–6,14 Further research is
imperative to thoroughly assess the benefits
and limitations of androgen replacement
therapy in CAIS.
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Psychosexual development, influenced
by a combination of genetic, hormonal,
and environmental factors, involves more
than genital formation, extending to the
influence of androgens on the brain, which
plays a crucial role in determining sexual
orientation.10,14–17 Clinical observations
have shown that most individuals with
CAIS express satisfaction with their
gender identity and infrequently pursue life-
style changes.10,16 This highlights the com-
plex relationship between genetic factors,
physical characteristics, hormonal influen-
ces, and psychosexual identity in the
management of CAIS, emphasizing the
importance of a comprehensive and sensi-
tive approach in supporting individuals
with CAIS.

In summary, the present case highlights
the diagnostic challenges of CAIS, includ-
ing the initial misidentification of gonads
during hernioplasty and subsequent mis-
diagnosis as MRKH syndrome due to
ultrasound misinterpretation. The case
also emphasizes the crucial role of genetic
screening in CAIS diagnosis, advocating for
expanded genetic screening among all indi-
vidual relatives, beyond direct lineage.
A key management decision was to post-
pone gonadectomy until post-puberty,
informed by imaging (ultrasound and
MRI) to detect any changes necessitating
earlier intervention. This approach, aided
by post-gonadectomy estrogen replacement
therapy, was developed in consultation with
a multidisciplinary team, aiming to ensure
natural growth, complete feminization, and
facilitate informed decisions in adulthood.
This comprehensive strategy highlights the
importance of a multidisciplinary team in
delivering holistic, patient-centered care
for rare conditions such as CAIS, and empha-
sizes the critical need for accurate diagnostics,
continuous patient care, and long-term ther-
apeutic strategies. Furthermore, the case
underscores the urgent requirement for
evidence-based guidelines for CAIS diagnosis

and management. Such guidelines would

ensure early and accurate diagnosis, reduce

the risk of misdiagnosis, prevent complica-

tions, such as gonadal malignancy, and opti-

mize long-term health outcomes.
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