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Case Study

ANDROGEN INSENSITIVITY SYNDROME AMONG COUSIN
SISTERS - A RARE ENTITY
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Androgen insensitivity syndrome (AIS), is a X-linked disorder characterized by resistance to androgen caused by
mutation of androgen receptor gene in which XY karyotype individuals exhibit female phenotype.  

AIS is characterised by evidence of feminization (under masculinization) of the external genitalia at birth,
abnormal secondary sexual development at puberty, and infertility in individuals with 46 XY karyotype.

We are presenting here a familial case of complete androgen insensitivity syndrome in south Indian Population.
46 XY karyotype was found in two subjects who were cousin sisters with female phenotype,who presented with
primary amenorrhoea. Comet assay was done, which showed results comparable with normal males. In both
girls’ inguinal gonads was present which was removed and hormonal therapy with estrogen was given to prevent
osteoporosis. Androgen insensitivity syndrome can be inherited as an X linked disorder as evidenced by previous
studies.

KEY WORDS: testicular feminization syndrome, Androgen Receptor Deficiency, Primary amennorrhea, Comet
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AIS is classified into 3 types  (a) Complete(CAIS)
– with typical female external genitalia, (b)
Partial(PAIS) –with predominantly female/male
or ambiguous external genitalia and  (c)
Mild(MAIS) – with typical male external genita-
lia [4].  Complete AIS (CAIS) presents with fa-
milial inheritance.
Familial inheritance of Complete AIS is not yet
reported from the South-Indian population. Here
we report two cases of complete androgen in-
sensitivity syndrome in a family from Puducherry
(South Indian population).

Androgen insensitivity syndrome (AIS), is an
intersex condition manifested in chromosoma-
lly male individuals with partial or complete
resistant of the androgenic hormones [1,2]
resulting in feministic physical traits. AIS is
characterised by evidence of feminization
(under masculinization) of the external
genitalia at birth, abnormal secondary sexual
development at puberty, and infertility in indi-
viduals with 46 XY karyotype. AIS has an inci-
dence of 2-5 in 1,00,000 live births [3].
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The present case report is presented from a
descriptive study which included 30 cases of
primary amenorrhoea. The study was approved
by JIPMER Scientific and Ethics committee. Writ-
ten and informed consent was obtained from the
subjects before enrolling them in the study.
Two cousin sisters from Puducherry came to the
cytogenetics division of JIPMER anatomy depart-
ment with a history of primary amenorrhoea
referred from department of Obstetrics and
Gynaecology, JIPMER, Puducherry.
History and clinical examination: Case 1
(Index case): Mother of 15-years old female
reported that girl was born of consanguineous
marriage. She was born at term after an unevent-
ful pregnancy by vaginal delivery in a primary
health centre. Her birth weight was 3.2 kg, and
birth length was 49 cm.
Inguinal gonads were detected at birth and
referred to higher centre for surgery  but since
mother didn’t give consent for surgery it wasn’t
removed. Further, mother said that the girl had
spontaneous thelarche and one of her cousin
also has primary amenorrhea. On physical ex-
amination her height was165 cm, weight was
62 kg, she had Tanner stage 4 breast develop-
ment with well-developed vulva and blind end-
ing 3 cm  vagina, palpable gonads in the inguinal
region, and absent axillary and pubic hair.
Case 2: A 28-year old female who is the mater-
nal cousin of the index case also had primary
amenorrhoea. On physical examination, her
height was 168 cm and built was normal. She
had Tanner stage 5 breast development, exter-
nal genitalia resembling that of a female,
absence of axillary and pubic hair. Per vaginal
examination revealed blind-ending vagina of 2
cm and palpable gonads in the inguinal region.

CASE DESCRIPTION

Fig. 1: Pedigree analysis of subject with Androgen
Insensitivity Syndrome, showing X-linked recessive
pattern.

Ultrasound examination:

Case 1: Ultrasound examination revealed the
absence of left kidney, uterus and ovaries. The
right kidney was normal. Inguinal region left side
showed gonadal mass. Thereby, congenital uter-
ine aplasia with renal agenesis was diagnosed.
Case 2:  Ultrasound examination revealed uterus
with 1 cm thin ridge, ovary was not visualized
and both the kidneys were normal. Inguinal
region gonadal mass was visualized. Thereby,
congenital uterine aplasia was diagnosed.
Pedigree analysis: Pedigree analysis of two
generation in the family revealed the occurrence
of a specific X-linked inheritance pattern. On
eliciting history, she had a maternal aunt who
also had primary amenorrhoea and died at the
age of 45 for reasons unknown.
Hormonal profile: Hormonal profile investiga-
tions demonstrated increased testosterone level
in both the subjects.

Table 1: Hormonal profile.

Parameters Case 1 Case 2 Interpretation

FSH (mIU/mL) 2.8 4.2 Normal

LH (mIU/mL) 14.3 15.2 Normal

Prolactin (ng/mL) 4.9 6.3 Normal

Testosterone (ng/ dL) 455.6 632.4
Increased for female                

(Normal for male)

Chromosomal analysis: Conventional karyotyp-
ing of peripheral blood lymphocytes with GTG
banding using IKAROS Metasystems was done.
100 metaphase spreads were captured which
revealed 46,XY karyotype for both the cases. Barr
body examination done from buccal smear was
negative in both of them.
Comet analysis: Comet assay (Single cell gel
electrophoresis) of peripheral blood was done.
Comet assay variables were analysed using
Comet Score Software. Comet variables like
comet length, tail length and percentage DNA
in head showed values of these cases (1 and 2)
were comparable with male.

Table 2: Comet parameters.

Parameters Normal 
karyotype 

Comet Length (µm) 52.3

Head Diameter (µm) 24.86

% DNA in Head 71.45

Tail Length (µm) 25.46

% DNA in Tail 3.74

53.68

Androgen Insensitivity 
Syndrome 

38.74

87.58

14.93

12.42
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Fig. 2: Comet assay.
2a: Androgen Insensitivity syndrome (46, XY)

2b: Normal Male (46, XY)

DISCUSSION

the cases. Comet assay variables were resem-
bling normal male as compared with others with
primary amenorrhoea [9,10]. Clinical features
were similar in both the individuals except for
renal agenesis in case 1. This suggests that com-
plete AIS mostly does not present with pheno-
typic variation within one single family. AIS
results due to mutation of the androgenreceptor
gene located on the X chromosome at Xq 11-12
in 46,XY individuals. It is accepted that defects
in the androgen receptor gene prevent the
normal development of internal and external
male structures. The end organ resistance to
androgens has been designated as AIS
[4,7,11,12]. Available evidence has documented
the risk of gonadoblastoma is high in unde-
scended testis. 0.8% of individuals with CAIS
develop dysgerminoma [3,13]. Histopathologi-
cal examination of the inguinal mass done in
JIPMER revealed features suggestive of testicu-
lar tissue in both the cases. Hence, inguinal
gonads were removed surgically a month after
the karyotyping was reported in JIPMER. Sub-
jects were properly evaluated by a urologist [14],
psychologist [15], psychiatrist and Genetic coun-
selling was given [12]. Psychological counsel-
ling was given to the subject and the family be-
cause it would cause emotional disturbances
after knowing karyotype. After  removal of the
inguinal gonads, subjects were given estrogen
replacement to maintain feminization and to
avoid osteoporosis and  cardiovascular compli-
cations [16].
One study had documented the role of genetic
predisposition to congenital androgen insensi-
tivity syndrome [17]. In our case, this was proved
affecting three individuals within two genera-
tions of a single family which could be due to
consanguineous marriage or polygenic inherit-
ance.
Females of the family would be carriers for this
disorder, and hence they were advised to un-
dergo genetic screening. Androgen receptor
gene mutation study by PCR analysis is planned
for the subjects and the family members.

Androgen insensitivity syndrome is an X-linked
disorder, which manifests with male chromo-
some pattern (46,XY) with apparently normal
female external genitalia [4]. AIS is character-
ized by blind vagina with no uterus or uterine
tubes, absent or sparse axillary or pubic hair with
testis being located in the abdominal or inguinal
region [5-7].
Androgens are important steroid hormones for
expression of the male phenotype. They have a
distinctive role during male sexual differentia-
tion, development and maintenance of second-
ary male characteristics and initiation and
maintenance of spermatogenesis. The two most
essential androgens are testosterone and five
alpha-dihydrotestosterone [4]. The actions are
mediated by androgen receptor [8]. Both the
subjects of this case report presented with
increased testosterone level which reinforces
the androgen resistance resulting  characteris-
tics of these cases.  Chromosomal analysis was
done capturing 100 metaphase spreads, which
revealed 46, XY karyotype in all cell lines for both

CONCLUSION

We report a case of familial inheritance of
complete Androgen Insensitivity Syndrome in the
South Indian population which could be due to
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consanguineous marriage or familial inheritance
or environmental influences or the combinations
of these.

Conflicts of Interests: None

REFERENCES

[9].    Nandhakumar S, Parasuraman S, Shanmugam MM,
Rao KR, Chand P, Bhat BV. Evaluation of DNA dam-
age using single-cell gel electrophoresis (Comet
Assay). Journal of Pharmacology & Pharmacothera-
peutics. 2011;2(2):107-11.

[10]. Ramamurthy S, Chand P, Chaturvedula L, Rao KR.
Deoxyribonucleic acid damage study in primary
amenorrhea by comet assay and karyotyping. In-
dian Journal of Human Genetics. 2013;19(4):397-
402.

[11]. Brinkmann A, Jenster G, Ris-Stalpers C, van der
Korput H, Brüggenwirth H, Boehmer A, et al. Molecu-
lar basis of androgen insensitivity. Steroids.
1996;61(4):172-5.

[12].  karimian n, Ghadakzadeh S, Eshraghi M. Swyer syn-
drome in a woman with pure 46,XY gonadal dysgen-
esis and a hypoplastic uterus: A rare presenta-
tion2009. 267.e13-4 p.

[13]. Cools M, Drop SL, Wolffenbuttel KP, Oosterhuis JW,
Looijenga LH. Germ cell tumors in the intersex go-
nad: old paths, new directions, moving frontiers.
Endocrine reviews. 2006;27(5):468-84.

[14]. Deeb A, Hughes IA. Inguinal hernia in female in-
fants: a cue to check the sex chromosomes? BJU
International. 2005;96(3):401-3.

[15].  Cull ML, Simmonds M. Importance of support groups
for intersex (disorders of sex development) patients,
families and the medical profession. Sexual devel-
opment : genetics, molecular biology, evolution,
endocrinology, embryology, and pathology of sex
determination and differentiation. 2010;4(4-5):310-
2.

[16]. Oakes MB, Eyvazzadeh AD, Quint E, Smith YR. Com-
plete androgen insensitivity syndrome—a review.
Journal of pediatric and adolescent gynecology.
2008;21(6):305-10.

[17]. Boehmer AL, Brinkmann O, Bruggenwirth H, van
Assendelft C, Otten BJ, Verleun-Mooijman MC, et al.
Genotype versus phenotype in families with andro-
gen insensitivity syndrome. J Clin Endocrinol Metab.
2001;86(9):4151-60.

[1].    Hughes IA, Deeb A. Androgen resistance. Best prac-
tice & research Clinical endocrinology & metabo-
lism. 2006;20(4):577-98.

[2].    Galani A, Kitsiou-Tzeli S, Sofokleous C, Kanavakis E,
Kalpini-Mavrou A. Androgen insensitivity syndrome:
clinical features and molecular defects. Hormones
(Athens, Greece). 2008;7(3):217-29.

[3].   Gottlieb B, Trifiro MA. Androgen Insensitivity Syn-
drome. In: Adam MP, Ardinger HH, Pagon RA, Wallace
SE, Bean LJH, Mefford HC, et al., editors.
GeneReviews(R). Seattle (WA): University of Wash-
ington, Seattle University of Washington, Seattle.
GeneReviews is a registered trademark of the Uni-
versity of Washington, Seattle. All rights reserved.;
1993.

[4].     Petroli R, Guerra A, Soardi F, Calais F, Guerra-Júnior
G, Mello M. Severe forms of partial androgen insen-
sitivity syndrome due to p.L830F novel mutation in
androgen receptor gene in a Brazilian family2011.
173 p.

[5].    Meduri G, Touraine P, Beau I, Lahuna O, Desroches
A, Vacher-Lavenu MC, et al. Delayed puberty and
primary amenorrhea associated with a novel mu-
tation of the human follicle-stimulating hormone
receptor: clinical, histological, and molecular stud-
ies. J Clin Endocrinol Metab. 2003;88(8):3491-8.

[6].    Röpke A, Pelz A-F, Volleth M, Schlößer H-W, Morlot S,
Wieacker PF. Sex chromosomal mosaicism in the
gonads of patients with gonadal dysgenesis, but
normal female or male karyotypes in lymphocytes.
American Journal of Obstetrics and Gynecology.
2004;190(4):1059-62.

[7].    Paris F, Philibert P, Lumbroso S, Baldet P, Charvet JP,
Galifer RB, et al. Primary amenorrhea in a 46,XY
adolescent girl with partial gonadal dysgenesis:
identification of a new SRY gene mutation. Fertil
Steril. 2007;88(5):1437.e21-5.

[8].    Sultan C, Lumbroso S, Poujol N, Belon C, Boudon C,
Lobaccaro J-M. Mutations of androgen receptor gene
in androgen insensitivity syndromes. The Journal
of Steroid Biochemistry and Molecular Biology.
1993;46(5):519-30.

How to cite this article:
Sarah Ramamurthy, Aravindhan Karuppusamy. ANDROGEN
INSENSITIVITY SYNDROME AMONG COUSIN SISTERS- A RARE
ENTITY. Int J Anat Res 2018;6(3.2):5564-5567. DOI: 10.16965/
ijar.2018.282


