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Abstract: Androgen insensitivity syndrome (AIS), formerly known as testicular feminization, is a disorder of sex 

development caused by mutations in the gene encoding the androgen receptor, and characterized by 46 XY karyotype, 

bilateral testes, absent Mullerian duct structure, and female appearing external genitalia. This is a retrospective, hospital-

based study conducted over 25 years (1989-2014) at King Khalid University Hospital, Riyadh, Saudi Arabia.  The case 

notes, imaging and laboratory investigations were reviewed for patients diagnosed with androgen insensitivity. During 

the period under review, a total of 16 patients were seen with androgen insensitivity syndrome (AIS), with variable 

degrees of insensitivity ranging between complete 11 (68.2%) and partial 5 (31.2%).  The clinical characteristic and 

radiological imaging are presented. The extent of androgen insensitivity in 46 XY individuals is not that rare in a 

community with high incidence of consanguineous mating.  A multidisciplinary team approach is essential for successful 

management. 
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INTRODUCTION 

 Androgen insensitivity syndrome (AIS), previously 

known as testicular feminization, is an X-linked 

recessive condition that results in failure of normal 

masculinization of the external genitalia in 

chromosomally male individuals.  The failure of 

virilization can be either complete or partial, depending 

on the amount of receptor function [1-8].    

 

 Individuals with complete androgen insensitivity 

have female external genitalia. The phenotype of these 

individuals may range from mildly virilized female 

external genitalia to undervirilized male (Fig. 1). In 

either case, affected individuals possess normal testes 

with normal production of testosterone and normal 

conversion to dihydrotestosterone. Normal production 

of Mullerian-inhibiting factor (MIF), thus, affected 

individuals do not have female internal organs [9-12]. 

 

 The basic aetiology is a loss-of-function mutation in 

the androgen receptor (AR) gene. Over 1,000 mutations 

have been described.  The incidence of the disease is 

appropriately 1 case per 20,400 live born males’ 

internationally [13-14]. 

 

 In this report, we describe our experience over 25 

years period (1989-2014) at King Khalid University 

Hospital, a major tertiary centre, Riyadh, Saudi Arabia. 

 

MATERIALS AND METHOD 

 The study population included all patient’s presented 

to the endocrine service, King Khalid University 

Hospital (KKUH), Riyadh, Saudi Arabia over a twenty-

five years period (1989-2014).  King Khalid University 

Hospital is the main teaching hospital of King Saud 

University and considered as one of the main referral 

hospital in the central Saudi Arabia.  The hospital 

provides primary, secondary, and tertiary health care 

services for the local population and also receive 

patient’s referral from all over the country. 

 

 Reviewing the clinical notes of patients, the diagnosis 

of androgen insensitivity was done retrospectively.  The 

medical history and clinical examination were also 

reviewed.  The appropriate diagnosis was based on 

(radiological and serological) evaluation.  

Unfortunately, no genetic studies were performed.  All 

patients were managed by an experienced multi-

disciplinary team constitute of a pediatric 

endocrinologist, neonatologist, geneticist, psychologist, 
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and a pediatric surgeon or urologist. Ethical approval 

for this study was obtained from the Institutional 

Review Board (IRB) at King Khalid University 

Hospital. 

 

RESULTS 

 During the period under review a total of 16 patients 

with androgen insensitivity were seen with variable 

degrees of insensitivity ranging between complete 11 

(68.8%) and partial 5 (31.2%), insensitivity. Table 1 

shows their clinical characteristics, presenting from 

birth to adulthood.  Ultrasound imaging remains the 

first modality used for evaluation (Fig. 2), as it is cheap 

and readily available. However, magnetic resonance 

imaging (MRI), provides more tissue characteristics and 

detection of the intra-abdominal gonads (Fig. 3). 

 

 
Fig. 1: Ambiguous genitalia in a 46, XY patient known to have partial androgen insensitivity. Note the micropenis, 

urogenital sinus, and labioscrotal folds (the left fold contains a palpable gonad). 

 

Table 1: Clinical characteristics in 16 patients with androgen insensitivity syndrome (CAIS) 

Patient Age at 

presentation 

Clinical features Family 

history 

Sex of 

rearing 

1 3 y Inguinal hernia -ve Female 

2 15 y Delayed puberty -ve Female 

3 Newborn Severe hypospadias -ve Female 

4 Newborn Normal female genitalia +ve Female 

5 Newborn Normal female genitalia +ve Female 

6 4 y Inguinal hernia -ve Female 

7 Newborn Normal female genitalia +ve Female 

8 Newborn Bilateral undescended testis, micropenis, chorde, bifid scrotum +ve Female 

9 Newborn Normal female genitalia +ve Female 

10 15 y Delayed puberty -ve Female 

11 16 y Delayed puberty -ve Female 

12 Newborn Ambiguous genitalia +ve Male 

13 Newborn Micropenis with bilateral undescended testes +ve Male 

14 3 m Micropenis normal descended testes -ve Male 

15 6 m Micropenis bifid scrotum  

Normal descended testes  

-ve Male 

16 18 m Micropenis with chorde and bilateral undescended testes -ve Male 

All patients had 46 XY karyotype and no female internal structures were noted.     –ve = negative; +ve = positive 

 

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=3216232_MJMS-18-3-004-g4.jpg
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Fig. 2: Trans-abdominal ultrasonography showing no female internal structures (A), and atestes (B) in the 

inguinal canal in a patient with complete androgen insensitivity syndrome (CAIS). 

 

 
Fig. 3: Magnetic resonance imaging (MRI) a T2-weighted image demonstrating no internal female structure (A) 

and (B) bilateral testes (arrow) within the abdomen in a patient with complete androgen insensitivity syndrome 

(CAIS). 

 

DISCUSSION 

 Androgen insensitivity syndrome (AIS) is a genetic 

condition. In an individual with complete AIS and 

karyotype 46 XY, testes develop during gestation, with 

production of Mullerian inhibiting hormone (MIH) and 

testosterone. MIH causes the regression of fetal 

Mullerian ducts. But, due to the failure to respond to 

testosterone; genitals differentiate in the female rather 

than the male pattern. Thus, the newborn infant has 

genital of normal female appearance, undescended or 

partially descended testes. While in the partial form, 

variable ambiguity of the genitalia  is encountered. The 

condition is not that rare in a community with high 

prevalence of consanguineous mating [15] as in Saudi 

Arabia. 

 

 The diseases have variable presentation from a 

normal female genitalia with 46 XY karyotype, through 

variable genital ambiguity, to delayed puberty in a 

normal looking female individuals, or an infertile male 

syndrome.  Many of the patients, with the syndrome 

have no pubic or axillary hair.  A multidisciplinary team 

approach is needed, to ensure better prognosis [16]. An 

experienced pediatric surgeon or urologist is needed, 

either for genital penile reconstruction or vaginoplasty. 

The pediatric radiologist plays an important role in 

delineating the various internal structures and testes.  At 

the time of diagnosis AIS, whether complete or partial, 

imaging should be ordered to evaluate the internal 

genitalia and location of the gonads. Ultrasound 

remains the best choice.  However, Magnetic 

Resonance Imaging (MRI) is the study of choice for 

evaluation as it provides more tissue characterization 

and detection of intra-abdominal gonads, but it most 

costly and least accessible [17]. 

 

 Patients with complete androgen insensitivity, lack 

response to testosterone and, therefore, should be raised 

as females.  It is advisable to remove the gonads at the 

time of diagnosis rather than wait until puberty, to avoid 

the adverse effects of testosterone on the neurons and to 

minimize the risk of the development of 
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gonadoblastoma. Availability of oestrogen replacement 

therapy allows gender re-assignment in these cases. 

But, use of oestrogen replacement therapy was debated 

recently. It has been suggested that the removal of 

gonads should be deferred until puberty to allow for 

oestrogen formation. On the other hand, in cases where 

genetic male demonstrate any appreciable response to 

exogenous stimulation, a testosterone treatment of short 

duration might indicate the degree of masculinization 

achievable at puberty and facilitate the decision to raise 

such an individual as a male [18, 19]. 

 

CONCLUSION 

 The extent of androgen insensitivity in 46 XY 

individuals is not that rare in a community with high 

incidence of consanguineous mating.  A 

multidisciplinary team approach is essential for 

successful management. 
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