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Abstract
Background: Androgen insensitivity syndrome (AIS) is a rare disease caused by mutations in the AR gene. This results in 
resistance to the actions of androgen as well as a female karyotype with 46 XY. Anatomically, individuals with AIS lack both 
a uterus and ovaries.

Patients and clinical data: In this case report, we detail a 32-year-old patient with complete AIS (CAIS). This female patient 
with 46 XY genotype came to our hospital seeking surgical removal of bilateral testis. The subsequent medical history, clini-
cal examination, imaging, and endocrine outcomes from this patient were collected and are presented here.

Conclusion: Individuals with CAIS need appropriate care from doctors and support from their families. The diagnosis, treat-
ment, and management of CAIS also require a multidisciplinary approach.
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Introduction 
Androgen insensitivity syndrome (AIS) is a rare disease caused 
by a defect in the androgen receptor (AR) gene, which is located 
on the X chromosome (Xq11-q12) [1]. Owing to complete or par-
tial resistance to the actions of androgen, AIS can be categorized 
as mild (MAIS), partial (PAIS), or complete (CAIS). The clinical 
features of this syndrome range from infertility and/or adolescent 
gynecomastia with a male phenotype, to inconclusive biological 
gender, to a female karyotype of 46 XY [2]. CAIS was previously 
known as testicular feminization syndrome and was first fully de-
scribed by John Morris in 1953. In research examining 82 cases, 
individuals with CAIS presented with a female appearance and 
normal breast development, absence of uterus and ovaries, bilat-
eral undescended testis, and elevated testosterone levels [3]. Here, 
we report a case of CAIS is a 32-year-old woman with cryptorchi-
dism. The patient’s clinical and pathological outcomes were col-
lected and are presented here.

Patient and Clinical Data
A 32-year-old woman with cryptorchidism was referred to our 
urology department at The First Affiliated Hospital of Sun Yat-sen 
University on January 2, 2019. Figure 1 shows the pedigree of the 
patient and her family history indicated that three other females 
across three generations had the same clinical condition as her. The 
patient reported that she has a bilateral inguinal mass, which she 
noticed when she was 10 years old. In 2010, ultrasonography was 
performed and showed a complete absence of the uterus and ova-
ries. On clinical examination, the patient was 157 cm in height and 
54 kg in weight. She had normal breast development and normal 
female external genitalia with thinning of the pubic and axillary 
hair. Bimanual examination revealed a short, blind vagina. Subse-
quent to this examination, the patient had bilateral gonadectomy 
on January 8, 2019. Pre-and post-operative hormone data were 
collected and are shown in Table 1. Imaging performed prior to 
the removal of both testes was collected and is shown in Figure 2a. 
Cytogenetic analysis revealed a 46 XY karyotype (Figure 2b). The 
pathology results of both testes are shown in Figure 3.
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Figure 1: Patient’s pedigree. Black circles indicate CAIS 46 XY individuals, empty circles indicate normal females, empty squares 
indicate normal males, and grey circles indicate an infertile female. The black circle with the arrow represents the patient reported here.

Figure 2: (a) Pre-operative CT image. (b) Patient karyotype.

Figure 3: Pathological specimens confirming the presence of bilateral testes.

Discussion
AIS is a type of disorder of sexual development (DSD). General-
ly speaking, DSD is caused by a defect in gonadal development, 
androgen synthesis, and/or the actions of androgen. Given this, 
AIS is classed as a defect in the actions of androgen. Although 
the formed testis secretes sufficient amounts of active androgen, 
a lack of function of the androgen receptor is the main reason for 
androgen insensitivity in these patients [4]. Several AIS cases have 
indicated that mutations of the AR gene are also a feature of this 
condition [5-9]. Using genotyping in 41 cases of AIS, Maria Sol 
Touzon reported that the percent of CAIS patients with an AR mu-
tation was around 100%; comparatively, it was 43.3% in patients 
with PAIS [10]. 

The AR gene is approximately 90 kb in size and is located on the 

X chromosome (Xq11-q12). The gene has eight exons, which en-
code a 917 amino acid-long protein [1,4]. The AR is a member 
of the steroid-hormone family of receptors, which also includes 
estrogen, progesterone, and glucocorticoid receptors. The AR con-
tains four functional domains: A large N-terminal domain (NTD) 
encoded by the largest (1613 base pairs) exon 1, a DNA-binding 
domain (DBD) encoded by exons 2 and 3, a hinge domain, and a 
C-terminal ligand-binding domain (LBD) encoded by exons 5-8. 
The N-terminal portion is essential for its receptor activity. The 
DBD portion contains two zinc finger regions to both bind DNA 
and activate genetic transcription. The C-terminal ligand-binding 
domain is the most commonly reported site of androgen receptor 
mutations. The structure of the AR gene and the AR itself is shown 
in Figure 4, as adapted from Wiener JS et al [11]. 



    Volume 7 | Issue 1 | 69Int J Diabetes Metab Disord, 2022 www.opastonline.com

Figure 4: The structure of the AR gene and AR protein.

AIS is a rare disease and there is no clear data regarding its prev-
alence. Reported estimates range from 1:20,400 to 1: 99,100 ge-
netic males with CAIS [12]. AIS is classed into three subtypes: (1) 
MAIS, which is found in males with persistent gynecomastia and/
or infertility; (2) PAIS, which is found in individuals with atypical 
genitalia, and (3) CAIS, which is found in individuals with a 46 
XY female karyotype. The typical presentation for CAIS includes 
a 46 XY karyotype with a female phenotype, primary amenorrhea 
in adolescence, and/or an inguinal mass in an infante [2]. In this 
case, the patient reported that the bilateral Inguinal mass was dis-
covered when she was 10 years old. A female phenotype with 46 
XY always has normal breast development, while pubic and ax-
illary hair is usually absent or can be present in sparse amounts. 
The development of the uterus, cervix, and proximal vagina are 
suppressed in CAIS, due to the actions of the Anti-Mullerian 
Hormone (AMH) produced by the testes. The vagina varies from 
a dimple in the perineum to one of normal length but is always 

blind-ending [2,6]. The clinical examination presented in this case 
fits this description. Adult women with CAIS are generally taller 
than women without the syndrome but are—on average—shorter 
than the male population [13]. The case we report here was also 
similar in this regard. Notably, it has been reported that patients 
who delay gonadectomy are even taller [14]. 

The hormone profile gathered from this case is shown in Table 1. 
We tested levels of estradiol, follicle-stimulating hormone (FSH), 
luteinizing hormone (LH), PRL, testosterone, and progesterone. 
compared with normal males, females with CAIS have normal or 
above-normal levels of serum testosterone and LH, while FSH lev-
els are not increased [15]. The reason for this may be that gonadal 
inhibition regulates FSH level [16]. In a newborn, AIS could be di-
agnosed because of increased serum AMH and testosterone levels, 
while gonadal dysgenesis would be excluded [17].

Table 1: Pre-and post-operative hormone data.

CASE Hormone level
Estradiol
(pg/ml)

FSH
(IU/L)

LH
(IU/L)

PRL
(ng/ml)

Testosterone
(ng/ml)

Progesterone
(ng/ml)

Pre-operative 43 44.1 34.23 5.32 17.53 0.2
Post-operative <10 45.66 41.87 4.39 0.19 0.1
FSH : Follicle-stimulating hormone, LH : Luteinizing hormone, PRL : Prolactin.

Bilateral gonadectomy should be performed after diagnosis to 
avoid the risk of malignancies. However, maintenance of the testes 
could maintain estrogen at a normal level to allow for spontaneous 
breast development. The risk of malignancies is very low before 
adolescence but increases with time [18]. Given this, the timing of 
the surgical removal of bilateral testes is very important. Estrogen 
replacement is necessary after surgery [19]. Surgical methods to 
create a vagina should be avoided because non-surgical methods 
are cheap, safe, and effective. It should also be mentioned that 
vaginal angioplasty is not necessary and vaginal dilation promotes 
an adequate vaginal length. Vaginal dilation should occur after pu-
berty or when the patient wants to initiate sexual activity [20]. 

Conclusion
AIS is a rare disease; however, genetic and phenotype gender sep-
aration remain problematic in these patients. CAIS presents as an 
inguinal hernia or labial swelling containing a testis in an appar-
ently female infant. Diagnosing the disease requires genetic anal-
ysis. In a recent study, it was reported that analysis of androgen 
receptor mRNA obtained from whole blood would be a potential 
strategy for the detection of androgen receptor gene-splicing de-
fects [21]. The time for bilateral gonadectomy is very important 
and estrogen replacement is necessary. Psychological care from 
doctors, psychologists, and support from family are absolutely 
necessary for the procedures required for this condition. 
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12. Boehmer, A. L., Brüggenwirth, H., van Assendelft, C., Otten, 

B. J., Verleun-Mooijman, M. C., Niermeijer, M. F., ... & Drop, 
S. L. (2001). Genotype versus phenotype in families with an-
drogen insensitivity syndrome. The Journal of Clinical Endo-
crinology & Metabolism, 86(9), 4151-4160.

13. Danilovic, D. L. S., Correa, P. H. S., Costa, E. M. F., Melo, 
K. F. S., Mendonca, B. B., & Arnhold, I. J. P. (2007). Height 
and bone mineral density in androgen insensitivity syndrome 
with mutations in the androgen receptor gene. Osteoporosis 
International, 18(3), 369-374.

14. Han, T. S., Goswami, D., Trikudanathan, S., Creighton, S. M., 
& Conway, G. S. (2008). Comparison of bone mineral density 
and body proportions between women with complete andro-
gen insensitivity syndrome and women with gonadal dysgen-
esis. European journal of endocrinology, 159(2), 179-186.

15. Doehnert, U., Bertelloni, S., Werner, R., Dati, E., & Hiort, O. 
(2015). Characteristic features of reproductive hormone pro-
files in late adolescent and adult females with complete andro-
gen insensitivity syndrome. Sexual Development, 9(2), 69-74.

16. Lahlou, N., Bouvattier, C., Linglart, A., Rodrigue, D., & Tein-
turier, C. (2009, May). The role of gonadal peptides in clinical 
investigation. In Annales De Biologie Clinique (Vol. 67, No. 
3, pp. 283-292).

17. Edelsztein, N. Y., Grinspon, R. P., Schteingart, H. F., & Rey, 
R. A. (2016). Anti-Müllerian hormone as a marker of steroid 
and gonadotropin action in the testis of children and adoles-
cents with disorders of the gonadal axis. International journal 
of pediatric endocrinology, 2016(1), 1-10.

18. Liu, A. X., Shi, H. Y., Cai, Z. J., Liu, A., Zhang, D., Huang, H. 
F., & Jin, H. M. (2014). Increased risk of gonadal malignan-
cy and prophylactic gonadectomy: a study of 102 phenotypic 
female patients with Y chromosome or Y-derived sequences. 
Human Reproduction, 29(7), 1413-1419.

19. Mongan, N. P., Tadokoro-Cuccaro, R., Bunch, T., & Hughes, 
I. A. (2015). Androgen insensitivity syndrome. Best practice 
& research Clinical endocrinology & metabolism, 29(4), 569-
580.

20. Ismail-Pratt, I. S., Bikoo, M., Liao, L. M., Conway, G. S., 
& Creighton, S. M. (2007). Normalization of the vagina by 
dilator treatment alone in complete androgen insensitivity 
syndrome and Mayer-Rokitansky-Kuster-Hauser syndrome. 
Human Reproduction, 22(7), 2020-2024.

21. Silva, J. M., Batista, R. L., De Santi Rodrigues, A., Nishi, M. 
Y., Costa, E. M., Domenice, S., ... & Mendonca, B. B. (2018). 
Androgen receptor mRNA analysis from whole blood: a low‐
cost strategy for detection of androgen receptor gene splicing 
defects. Clinical Genetics, 94(5), 489-490.

Copyright: ©2022 wei chen, et al. This is an open-access article 
distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.


