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Ambiguous genitalia are a complex and often 
confusing medical problem. In newborns it 
is a matter of an emergency to decide the ap-

propriate sex for rearing and eventually to prevent as-
sociated metabolic disturbances. Male and female em-
bryos both have bipotential gonads that will develop 
into ovaries unless testes-organizing factors encoded by 
the Y-chromosome induce the gonads to differentiate 
into a testis. Somatic sexual differentiation will consti-
tutionally develop according to a female phenotype in 
the absence of testicular activity. The diagnostic proce-
dures require a number of laboratory and radiological 
investigations, based on a schematic and simple view 
of normal sexual differentiation. Sexual ambiguity may 
result in a male fetus either from insufficient secretion 
of androgens and their metabolites or insensitivity to 
its effects, or a female fetus with excessive secretion or 
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BACKGROUND AND OBJECTIVES: Ambiguous genitalia is a complex, medical and social emergency. The aim 
of this study is to present our experience over two decades, focusing on the pattern and clinical presentation.
DESIGN AND SETTING: A retrospective study conducted in the pediatric endocrine clinic at a university hospi-
tal Saudi Arabia during the period 1989-2008.
PATIENTS AND METHODS: Medical records of children with ambiguous genitalia were reviewed and the 
genitalia described. 
RESULTS: Of the 81 children with ambiguous genitalia, 53 (65.4%) patients were genetically females (46XX), 
with congenital adrenal hyperplasia being the common cause in 51 (96.5%) patients. Hyperpigmentation, vari-
able degrees of salt wasting and a family history of a similar problem helped in diagnosis. Male genetic sex 
(46XY) was present in only 28 (34.6%) patients with a diversity of causes; multiple congenital anomalies in 
9 (32.1%), local anorectal anomalies in 2 (7.1%), congenital adrenal hyperplasia (3-b-hydroxysteroid dehy-
drogenase deficiency) in 2 (7.14%), 5-a-reductase deficiency in 4 (14.28%), partial androgen insensitivity in 
3 (10.7%), complete androgen insensitivity in 4 (14.28%), and hypogonadotrophin deficiency in 4 (14.3%).
Twenty-five (47.2%) of females were wrongly assigned as males, where only two (7.1%) males were wrongly 
assigned as females.
CONCLUSION: Ambiguous genitalia, currently termed disorders of sex development (DSD), is not uncommon 
in our community. Increased awareness, a detailed history, and a careful physical examination, coupled with 
appropriate laboratory and radiological investigations aid in early diagnosis and avoid serious sequelae. 

exposure to androgens.1-9 In this report we present our 
experience over two decades with genital ambiguity, fo-
cusing on the pattern and clinical presentation of this 
disorder at a pediatric clinic in Riyadh, Saudi Arabia. 

PATIENTS AND METHODS 
The medical records of 81 patients with ambiguous 
genitalia who were seen and evaluated at the Pediatric 
Endocrine Clinic, King Khalid University Hospital 
(KKUH), King Saud University, Riyadh, Saudi 
Arabia over the period 1989-2008 were reviewed. 
KKUH is the main teaching hospital of the King 
Saud University and is considered one of the major 
referral hospitals in the region. The hospital provides 
primary, secondary, and tertiary health care services 
for the local population and also receives patients re-
ferred from all over the country. The data collected 
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included age, sex at presentation, relevant family and 
social history, pregnancy, clinical manifestations and 
results of all the laboratory, radiological and ancillary 
investigations. The degree of severity of virilization of 
the female external genitalia was determined by apply-
ing the Prader classification (Table 1).10

Genetic sex was based on chromosomal studies 
done on lymphocytes. Additional tests included geni-
tography and pelvic ultrasonography.11 Definitive eti-
ological diagnosis was based on detailed and specific 
hormonal investigations as recommended. Elevated 
17-b-hydroxyprogesterone in 21-hydroxylase defi-
ciency congenital adrenal hyperplasia (CAH), elevat-
ed 11-deoxycortisone in 11-b-hydroxylase deficiency 
while the presence of normal 17-b hydroxyprogester-
one with increased dehydroepiandrosterone (DHEA) 
levels associated with low concentrations of andro-

stenediones and testosterone suggests 3-b-hydroxys-
teroid dehydrogenase deficiency CAH. Elevated 
baseline and human chorionic gonadotrophin (HCG) 
stimulated testosterone (T) to dihydrotestosterone 
(DHT) ratio in 5-a-reductase deficiency, while a sat-
isfactory penile length response to testosterone with 
a normal T/DHT ratio suggests partial androgen in-
sensitivity. The available Islamic guidelines for sex as-
signment were applied.8

RESULTS
During the period under review, 81 children aged 1 
day to 8 years were seen and evaluated by the author 
for ambiguous genitalia. Fifty-three (65.4%) were ge-
netic females (46 XX), whose detailed clinical data is 
shown in Table 2. The majority (96.1%) were prov-
en to have congenital adrenal hyperplasia with 25 
(47.2%) patients wrongly assigned as a male due to 
severe virilization (Figure 1). Family history of a simi-
lar disorder, hyperpigmentation, and variable degrees 
of salt wasting suggested the diagnosis. Twenty-eight 
(34.6%) patients were genetic male (46XY) (Table 3), 
with an associated multiple congenital and local ano-
rectal anomalies being the commonest, present in 9 
(32.14%) and 2 (7.14%) patients, respectively. Others 
were due to a diversity of causes; congenital adrenal 
hyperplasia due to 3-b-hydroxysteroid dehydrogenase 
deficiency in 2 (7.14%), (Figure 2), 5-a-reductase de-
ficiency in 4 (14.28%) patients; 2 of them were sib-
lings who were wrongly assigned a female sex, which 

Table 1.  Degree of  virilization of the external genitalia (Prader 
classification)

Type 1 (P1) Clitoral hypertrophy

Type 2 (P2) Clitoral hypertrophy, urethral and vaginal 
orifices present, but very near

Type 3 (P3) Clitoral hypertrophy, single urogenital 
orifice, posterior fusion of the labia majora

Type 4 (P4) Penile clitoris, perineoscrotal hypospadias, 
comple fusion of the labia majora

Type 5 (P5) Complete masculinization (normal looking 
male genitalia) but no palpable testes

Table 2.  Clinical data of 53 patients with 46 XX genetic sex with ambiguous genitalia.

Final diagnosis
(No. of patients)

Given sex
(No.)

Prader classification Clinical presentation

P1 P2 P3 P4 P5 Hyper-
pigmentation Salt wasting

Family 
history of 
similar 
disease

Congenital adrenal 
hyperplasia (51)

21 hydroxylase             
deficiency (41)

M (21)
F (12)
UD (8)

-
1
1

-
2
1

7
6
3

9
3
3

5
-
-

+
+
+

+ (19)
+ (10)
+ (4)

+ (15)
+ (7)
+ (6)

11b-hydroxylase 
 deficiency (9)

M (4)
F (4)

UD (1)

-
-
-

-
-
-

-
3
-

2
1
1

2
-
-

+
+
+

-
-
-

+ (3)
+(4)
-(1)

3-b-hydroxysteroid 
dehydrogenase 
deficiency (1)

F (1) - - 1 - - + + (1) -(1)

Isolated clitoral 
hypertrophy (2) F (2) 2 - - - - - - (1) -(2)

M=male;  F=female;  UD=undetermined; (+) positive;  (-) negative
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Figure 1. Ambiguous genitalia in a 46 XX patient who was proved 
to have congenital adrenal hyperplasia, due to 21-b-hydroxylase 
deficiency. Note complete masculinization, with normal looking 
hyperpigmented male genitalia but no palpable testes.

Figure 2. Ambiguous genitalia in a 46 XY patient, who was 
proved to have congenital adrenal hyperplasia, due to 
3-b-hydroxysteroid dehydrogenase deficiency. Note pigmented 
short curved phallus, central urogenital slit and separated 
labioscrotal testis.

Figure 3. Ambiguous genitalia in a 46XY patient, who was proved 
to have partial androgen insensitivity. Note the micropenis, 
urogenital sinus, and labioscrotal folds with left palpable gonad.

DISCUSSION
Sexual differentiation is an orderly sequential process 
that begins with fertilization. A defect at any level can 
lead to sexual ambiguity. The newborn with ambiguous 
genitalia constitutes a major social and medical emer-
gency, as several conditions produce significant salt loss 
which, if unrecognized, may lead to shock and death. A 
successful outcome in all cases depends on early recog-
nition, correct assignment of sex within a short period 
of time and effectively dealing with the family’s con-
cerns and anxiety.1-9

In a genetic female-sex 46XX, with normal internal 
female organs and ovaries, exposure to elevated levels 
of testosterone in the first trimester will lead to vari-
able degrees of virilization of the external genitalia, 
while, exposure to high androgen concentrations after 
12 weeks of gestation will cause only growth of the 
clitoris, without fusion of the labia minora or majora 
or formation of a male-type urethra.1-9 Male external 
genitalia, in a genetic male-sex 46 XY, differentiate 
in response to dihydrotestosterone (DHT), which is 
formed in genital skin and other sensitive structures 
by the metabolism of testosterone by 5-a-reductase. 
DHT causes elongation of the genital tubercle and fu-
sion of the genital folds to form the penis, while fu-
sion of the labioscrotal folds form the scrotum. Thus, 
the lack of testosterone or its receptors or metabolites 
will lead to under-masculinization, the so-called male 
pseudohermaphrodite.1-9 In a true hermaphrodite, 
both testicular tubules and ovarian follicles are present, 

was corrected at 7 and 12 years of age. Partial andro-
gen insensitivity (Figure 3) in 3 (10.7%) patients, while 
complete androgen insensitivity and hypopogonadotro-
phin hormone deficiency, in 4 (14.28%) patients each.
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Table 3.  Clinical data of 28 patients with 46 XY genetic sex with ambiguous genitalia.

Final diagnosis 
(No. of patients) Given sex (No.) Clinical presentation Hyper-

pigmentation Salt wasting
Family history 

of similar 
disease

Congenital adrenal 
hyperplasia 
3-b-HSD def (2)

M (2)
F (0)

UD (0)
P 3-4 +(2) +(2) +(2)

5-a-reductase 
deficiency (4)

M (1)
F (2)

UD (1)

Severe hypospadias with 
cordee

Bilateral or unilateral 
undescended testicle 

-(4) -(4) +(3)
-(1)

Partial androgen 
insensitivity (3)

M (3)
F (0)

UD (0)

Severe hypospadias
Bilateral or unilateral 
undescended testicle 

-(3) -(3) +(2)
-(1)

Complete androgen 
insensitivity (4)

M (0)
F (1)

UD (3)

Normal female external 
genitalia -(4) -(4) +(4)

Hypogonadtrophin 
(4)

M (4)
F (0)

UD (0)

Micropenis, hypoplastic 
scrotum, unilateral or bilateral 

undescended testicle
-(4) -(4) -(4)

Multiple congenital 
anomalies (9)

M (8)
F (0)

UD (1)

Multiple congenital anomalies, 
bifid scrotum, unilateral or 

bilateral undescended testicle, 
hypospadias with cordee

-(9) -(9) +(2)
-(7)

Local anorectal 
anomalies (2)

M (2)
F (0)

UD (0)

Anal atresia, bifid scrotum 
hypospadias, unilateral 
undescended testicle

-(2) -(2) -(2)

(M) Male, (F) Female, (UD) Undetermined, Prader’s classification (P)

which is very rare.12 
More than half of our patients (65.4%) had a genet-

ic female-sex (46XX), the majority (96.5%) of which 
were due to various virilizing forms of congenital adre-
nal hyperplasia. This high occurrence is a reflection of 
multiple sibling involvement of a common autosomal 
recessive disorder in this community.13,14 Saedi-Wong 
et al15 showed a high rate of parity and consanguine-
ous mating among the Saudi population. The diagnosis 
should be suspected after accurate physical examina-
tion, detailed history, including family history, hyper-
pigmentation and salt loss. The specific etiological di-
agnosis can be achieved by the appropriate hormonal 
investigations.13-14

The investigation and management of a child with 
genetic male sex 46XY and ambiguous genitalia is 
rather more difficult. In addition to radiological stud-
ies, specific diagnostic and therapeutic trials should 
be obtained. Hyperpigmentation with or without evi-
dence of salt loss raises the suspicion of congenital ad-
renal hyperplasia due to 3-b-hydroxysteroid dehydro-
genase deficiency which can be confirmed by increased 

dehydroepiandrosterone (DHEA) levels associated 
with low concentrations of androstenedione and tes-
tosterone.14 A defect in 5-a-reductase enzyme impairs 
conversion of testosterone (T) to dihydrotestosterone 
(DHT), and hence affects masculinization. The diag-
nosis is confirmed by the finding of an abnormally high 
T/DHT ratio (basal and post-human chorionic go-
nadotropin (HCG) stimulation.16,17 In unrecognized 
individuals raised as females, further virilization occurs 
at puberty, along with development of a male habitus. 
Two of our patients were siblings and wrongly assigned 
female sex at birth, both were re-assigned a male sex at 
7 and 12 years of age.

Disorders affecting the end-organ androgen recep-
tor are referred to as the androgen insensitivity syn-
drome. The defect may be complete or partial, result-
ing in a normal female external genitalia or ambiguous 
genitalia, respectively. These conditions are X-linked. 
Since anti-Müllerian hormone (AMH) action is unaf-
fected, fallopian tubes, uterus, and upper vagina are 
absent. In the complete form, the diagnosis may be 
suspected in a girl with bilateral inguinal hernia with 
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palpable gonads. Confirmation of the diagnosis in in-
dividuals with partial defects is difficult. However, it 
should be suspected once other causes have been ruled 
out with normal T/DHT ratio. Diagnosis is further 
confirmed in the presence of favorable penile response 
to testosterone. A definitive diagnosis is also based on 
tissue receptor studies, though this was not feasible in 
our centre.18,19 Hypogonadotropin deficiency should be 
suspected in a newborn with micropenis, and cryptor-

chidism. It could be isolated or associated with other 
pituitary hormones deficiencies. The presence of other 
anomalies of morphogenesis usually indicates a non-
endocrine cause for the appearance of the genitalia.20 

This is clearly evident in our series. 
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