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• Third most common cause of primary amenorrhea 
• Patients with CAIS have normal female external genitalia  

with 46,XY karyotype 
• Peripheral androgen resistance due to androgen receptor mutations
• Mutation of AR gene located on X chromosome(Xq11-12)
• X-linked recessive inheritance
• Testosterone: normal or high in male range

E2: normal or high in male range, LH  high, FSH normal or slightly high 
• Workup: genetic testing (AR gene)

Androgen insensitivity syndrome 

Journal of Endocrinological Investigation. 2023, 46:2237–2245
Lancet. Vol 380 October 20, 2012



Intractable & Rare Diseases Research. 2023; 12(2):71-77.



Quigley scale

Endocrine Reviews. Volume 16, Issue 3, 1 June 1995, 271–321



Features Complete AIS Partial AIS Mild AIS 
Breast development Fully developed

(female like)
Variable(maybe underdeveloped or asymmetric ) Gynecomastia in puberty 

Axillary and pubic hair Scanty or absent Scanty reduced

Gonad Inguinal, labial, or abdominal 
testes

Undescended or in labioscrotal fold Typically intrascrotal
(maybe inguinal)

Clinical presentation Primary amenorrhea
Inguinal or labial testes
Female ext. genitalia with  short 
blind-ending vagina
Scant or absent pubic and/or 
axillary hair

Predominantly female : 
Clitoromegaly, and labial fushing, Short blind-ending 
vagina
Ambiguous  :  Microphallus with clitoris-like 
underdeveloped glans, labia majora like bifid scrotum, 
perineoscrotal hypospadias
Predominantly male : 
Clitoromegaly and labial fusion, sinus urogenitalis with a 
wide opening, Slight signs of androgen effects: slight 
clitoromegaly or partial labial fusion

Impaired spermatogenesis/ 
Impaired pubertal virilization 

Wolffian duct Present(hypoplastic)

Müllerian duct Absent

Testosterone Normal or high in male range  

LH high Normal or slightly high 

FSH Normal or slightly high 

Estradiol Normal or high in male range  

Adapt from Intractable & Rare Diseases Research. 2023; 12(2):71-77.



hCG stimulation test in diagnosis of 46,XY DSD

Horm Res Paediatr. 2010;74:229–240



Management for CAIS

• Assignment of an appropriate sex   
• Gonadectomy and hormone replacement
• Vaginoplasty / Vaginal dilation (if needed)
• Fertility management
• Psychological concerns and genetic counseling



Time of Gonadectomy and Risk of Malignancy

• Pro-gonadectomy perspective: CAIS is associated with an increased risk of 
testicular germ cell tumors (TGCT).

• The most common tumor types include gonadoblastoma, dysgerminoma, or 
seminoma, with an estimated risk of 0.8% to 2%.(up to 22% in adult)

• In prepubertal CAIS, the incidence of invasive cancer is very low (<1%)

Management for CAIS

Int. J. Environ. Res. Public Health. 2019, 16, 1268



Time of Gonadectomy and Risk of Malignancy

• In CAIS, the progression from pre-GCNIS to invasive TGCT is rare and 
typically occurs in late adulthood.

• Two gonadectomy options:

Management for CAIS

Int. J. Environ. Res. Public Health. 2019, 16, 1268

• Early gonadectomy in infancy, with induced puberty later.
• Delaying gonadectomy until after puberty allows for natural pubertal 

development, due to peripheral aromatization of testosterone into estradiol.



• Adult women with CAIS, HRT should be continued
(after bilateral gonadectomy) until the average age of menopause, 
essential for maintaining secondary sex characteristics, 
prevent bone demineralization, cardiovascular and neurocognitive 
health status 

Management for CAIS

Journal of Endocrinological Investigation . 2023 , 46:2237–2245



• The most widely used formulations : 
• Transdermal 17β-estradiol(gel or patch), Micronized oral 17β-estradiol

• Replacement therapy in adult dose 
• E2 transdermal gel 1-3 pumps daily
• E2 transdermal patch 25-100 μg/twice weekly
• E2 oral 1-4 mg/day 

• The additional therapy with progesterone is not required because of 
the absence of a uterus 

Management for CAIS

Journal of Endocrinological Investigation .2023, 46:2237–2245



Vaginal Management
• Vaginal surgery is rarely required.
• First-line treatment: use of vaginal dilators
Fertility
• Adoption
• Donor oocytes + surrogate pregnancy using partner’s sperm
Psychological concerns and genetic counseling

Management for CAIS
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CAIS with low testosterone

22-year-old female with primary amenorrhea
FSH 38.55 mUI/ml, LH 40.04 mUI/ml 
Testosterone 162.22 ng/dl 
Karyotype: 46,XY
AR gene analysis: none 
Patho: Both testes 

National Journal of Clinical Anatomy .Volume 11 October,2022

26-year-old female with primary amenorrhea
Testosterone 230 ng/dl 
Karyotype: 46,XY
AR gene analysis: p.Glu2_Met190del (c.2T>C) 
Patho: Both testes 

Endocrinol Diabetes Metab Case Report.June ,2021



Testosterone 

J Clin Endocrinol Metab. May 2018, 103(5):1715–1744WILLIAMS TEXTBOOK OF ENDOCRINOLOGY FIFTEENTH EDITION



Thank you
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