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ABSTRACT  
 
 Objectives: Evaluating the diagnostic accuracy of ultrasound and MRI in the assessment of ambiguous 
genitalia. Subjects and Methods: 10 patients (1-192 month old) with ambiguous genitalia were included in this 
study.  They were subjected to clinical examination, radiological assessment (US and MRI), Karyotyping and 
some hormonal assessment. Both US and MRI images were reviewed, analyzed and evaluated.  Imaging results 
were then correlated to the results of chromosomal and hormonal assays, as well as, laparoscopy findings. 
Results: 7/10 cases (70%) were females pseudo hermaphrodites (FPH) with karyotyping (46,XX) and  history of 
consanguinity 85.7%, whereas 3/10 cases (30%) were males pseudo hermaphrodites (MPH) with karyotyping 
(46,XY) and no history of consanguinity.  Ultrasound, in 100% of FPH, has detected the uterus, but it couldn’t 
detect the ovaries. Ultrasound has detected the testes in 100% of MPH.  On the other hand, MRI, has detected 
the uterus, vagina and enlarged clitoris in 100% of FPH, and detected the ovaries in 85.7% of FPH, whereas it 
has detected the testes and micropenis in 100% of MPH.  A highly significant difference was observed when 
comparing the ability of both US and MRI to detect ovaries, vagina and enlarged clitoris. Conclusion:  
Ultrasound should be considered the initial screening modality for the initial evaluation of ambiguous genitalia, 
but when it fails, MRI could be used instead. Physical examination, Karyotyping and hormonal assays are also 
important in the clinical evaluation of ambiguous genitalia.  
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Introduction 
 
 The genetic sex of the human embryo, which is determined from the moment of conception, depends on 
his/her sex-chromosome contents; either 46,XY or 46,XX (Diamond, 2007), as well as the correct and timely 
expression of specific genes (Martine et al., 2009). However, sex differentiation and development are two 
complex processes resulting in the formation of male or female internal and external genitalia. These processes 
are controlled by the interactions between the sex chromosome complement of the embryo, gene products and 
gonadal hormones (Chitayat & Glanc, 2010). The process of sex determination sets the stage for sex 
differentiation that follows a timetable of events with predictable development of the internal and external 
genitalia (David & Patricia, 2004, Mansour et al., 2012).  
 Disorders of sex development (DSD), a term referring to a group of congenital conditions in which the 
development of the chromosomal, gonadal or anatomical sex has been atypical, include anomalies of the sex 
chromosomes, the gonads, the reproductive ducts, and the genitalia (Consortium, 2006; Martine et al., 2009; 
Chitayat & Glanc, 2010; Kousta et al., 2010).  Many DSDs are evident at birth, while others will not be 
identified until puberty.  However, not all DSDs result in ambiguous external genitalia (Mansour et al., 2012; 
Ravi & Bindushree, 2012).   
 On the basis of gonadal cytologic features, DSDs can be classified into four categories; female pseudo 
hermaphroditism (46,XX) with two ovaries, male pseudo hermaphroditism (46,XY) with two testes, true 
hermaphroditism  (ovotesticular DSD) with both ovarian and testicular tissues, and gonadal dysgenesis either 
mixed (having a testis and a gonadal streak) or pure having bilateral streak gonads (Chavhan et al., 2008; Ravi 
& Bindushree, 2012).   Later on sex chromosomes were used as a prefix to define the DSD categories, i.e., male 
pseudo hermaphroditism is now known as XY DSD, female pseudo hermaphroditism as XX DSD and true 
hermaphroditism as ovotesticular DSD (Chitayat & Glanc, 2010). Thus, the category to which the disorder 
belongs became a combination of the chromosomal sex, phenotypic sex and gonadal sex.   
 Disorders of sex development (DSD) involve congenital development of ambiguous genitalia (e.g., 46,XX 
virilizing congenital adrenal hyperplasia; clitoromegaly; micropenis), congenital disjunction of internal and 
external sex anatomy (e.g., complete androgen insensitivity syndrome; 5-alpha reductase deficiency), 



727 
J. Appl. Sci. Res., 9(1): 726-734, 2013 

 

incomplete development of sex anatomy (e.g., vaginal agenesis; gonadal agenesis), sex chromosome anomalies 
(e.g., Turner syndrome; Klinefelter syndrome; sex chromosome mosaicism) and disorders of gonadal 
development (e.g., ovotestes) (Consortium, 2006, Hughes et al., 2012).  
 Ambiguous genitalia (AG) is a rare condition with an estimated incidence about 1/4500 births (Pasterski et 
al., 2010). It is usually obvious at or shortly after birth, where the baby’s genitalia may not be well-formed, or 
the baby may have general characteristics of both sexes.  Moreover, a newborn’s external genitalia may not 
match the internal sex organs, then it can’t be clearly distinguished as either male or female (Mehdi et al., 2008, 
Ahmed & Martina, 2010).  Ambiguous genitalia (AG) includes infants with bilateral cryptorchidism, perineal 
hypospadias with bifid scrotum, clitoromegaly, posterior labial fusion, phenotypic female appearance with 
palpable gonad (with or without inguinal hernia), and infants with discordant genitalia and sex chromosomes. 
The prevalence of AG in Egypt is about 1/3000 live-births, where consanguinity has been estimated to be about 
61% (Mazen et al., 2008). 
 Although, physical examination, biochemical and chromosomal (Karyotyping) assays are important in the 
clinical evaluation of patients with AG, yet radiology has a major conclusive role in the diagnosis of AG, before 
and after birth (Mehdi et al., 2008). Imaging modalities, e.g. genitography, ultrasonography (US) and magnetic 
resonance imaging (MRI), play an important role in demonstrating the genital anatomy for early and appropriate 
gender assignment and for planning the surgical corrective procedures. Moreover, imaging is indicated in the 
following situations: patients with overt genital ambiguity, apparent female genitalia with clitoral hypertrophy, 
posterior labial fusion, foreshortened vulva with single opening or an inguinal mass/labial mass (hernia 
containing a gonad), apparent male genitalia with non palpable testes, micropenis, perineal hypospadias, and a 
family history of DSD such as congenital adrenal hyperplasia “CAH” (Hughes et al., 2006). 
 Ultrasonography (US), a tool most commonly used for the assessment of AG, is considered the primary 
modality for demonstrating internal reproductive organs, identification of the uterus or testes, as well as 
establishing the presence or absence of gonads and Müllerian derivatives (Chavhan et al., 2008).  Moreover, US 
is a non-invasive tool (as it does not involve radiation or sedation), cheap and easily available, although it may 
have some limitations such as inadequate field of view and poor demonstration of complex anomalies (Stuart & 
Brain, 2004; Chavhan et al., 2008; Ravi & Bindushree, 2012).   The sensitivity and accuracy of US depend on 
probe resolution, as well as an experienced ultrasonographer (Stuart and Brain, 2004).   
 Magnetic resonance imaging (MRI), a non-invasive tool with its multiplanar capability and excellent soft-
tissue contrast, is superior in tissue characterization (Chavhan et al., 2008).  Moreover, MRI is used as an 
adjunct modality to evaluate ambiguous genitalia, as it is helpful in clarifying the internal anatomy and 
searching for internal gonads (Mehdi et al., 2008; Ravi & Bindushree, 2012). It is particularly useful in older 
children to obtain detailed assessment of the uterus and vagina and may identify the presence of intra-abdominal 
gonads not seen on ultrasound (Rosemary, 2008). Also, MRI is useful in studying gonads of true 
hermaphroditism, undescended testicles, as well as differentiating between the penis and clitoral hypertrophy. 
 The main objective of this study was to evaluate the diagnostic accuracy of ultrasound and MRI in the 
assessment of ambiguous genitalia.  
 
Subjects and Methods: 
 
Subjects: 
 
 The study included 10 patients with ambiguous genitalia (either at birth or much later clinical presentation, 
whose ages ranged between 1-192 months. They were referred from the pediatric endocrinology, gynecology 
and urology clinics to the Radiology Department in Kasr El-Aini hospital. An informed written consent was 
obtained from the parents of all patients prior to their examination. This study was approved by the “Ethical 
Committee” of the “National Research Centre”. 
 
Methods: 
 
 All patients were subjected to full clinical examination, radiological assessment of ambiguous genitalia 
(using both US and MRI), Karyotyping and some hormonal investigations.   
 The external genitalia were examined (to determine whether the gonads were palpable or not) and classified 
according to Prader staging I-V: stage I; a phenotypic female with mild clitromegaly up to stage V; a phenotypic 
male with hypospadius (Ahmed & Martina, 2010). 
 Peripheral blood samples were obtained for both karyotyping and hormonal assays.  
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A) Karyotyping: 
 
 Chromosomal analysis (karyotyping) was done for the 10 patients (at the National Research Center 
laboratory), using Giemsa Trypsin banding technique; with specific probes for the X (DAX1) and Y (SRY) 
chromosomes. 
 
B) Hormonal investigations: 
 
1. Serum 17- hydroxy-progesterone level: Elevated in congenital adrenal hyperplasia. 
2. Serum Testosterone level: Elevated in FHP, reduced in inborn errors of testosterone biosynthesis (MPH), 
and normal or elevated in 5α-reductase deficiency and androgen receptor insensitivity (MPH). 
3. Human Chorionic Gonadotropin (HCG) challenge test: reduced in defects in testosterone biosynthesis in 
MHP. 
4. Testosterone/dihydrotestosterone ratio: elevated T/DHT ratio (≥20) after HCG administration suggests 5α-
reductase deficiency. Normal T: DHT ratio (<20) after HCG administration suggests Androgen insensitivity 
syndrome. 
5. Gonadotropin levels in blood: Elevated levels suggest insufficient production of   testosterone and 
Mullerian inhibiting substance. 
 
C) Radiological assessment: 
 
I- Ultrasound examination: 
 
 Pelvic US for neonates, children and teenagers, was performed using 5, 5 or 3.5, and 3.5 MHz transducers 
respectively (adequately filled urinary bladder is mandatory) to check uterus, ovaries or intra abdominal 
undescended testicles. 
 Inguinal US was performed to locate any gonads in case of absence of the testes and characterizes their 
echo texture. 
 Abdominal US was performed to visualize the adrenal glands, where the size of the limbs, echogenicity and 
surface contour of the glands were obtained in cases of congenital adrenal hyperplasia. 
 
II-  Magnetic resonance imaging examination: 
 
 Pelvic MRI was performed using high-field strength 1.5 Tesla superconductive MR magnet (Gyroscan 
Entra, Philips medical systems). Patients were scanned in the supine position using pelvic phased-array coil. 
Turbo spin echo (TSE) T2-weighted images (using TR 3000/TE 90ms  ) were obtained in sagittal, axial and 
coronal planes as well as TSE T1-weighted images (using TR 400/TE 15 ms) in axial plane. Slice thickness of 5 
mm (in patients >5 years) and 3 mm (in patients <5 years). Field of view was 150-220 mm. Scanning time was 
2-20 minutes for each sequence. 
 
III- Image analysis: 
 
 Image analysis included the evaluation of the presence or absence of the uterus, vagina, clitoris, ovaries, 
prostate, testes, and penis.  All imaging planes and sequences were reviewed simultaneously. 
 The presence of the uterus was assessed on both T1 and T2 weighted images. 
 Clitoral presence was established when, using T2WI, a high signal intensity was seen adjacent to the 
ischium in the anatomical location of the crura of the corpus cavernosa. When the full length of the clitoris 
extended for greater than 1cm anterior to the pubic ramus, it was considered hypertrophied. The width of the 
clitoris varies among patients and, therefore, was not considered as a criterion for hypertrophy. 
 The ovary was recorded as being present when the tissue exhibited medium to low signal intensity on the 
T1-weighted image and increased signal intensity on the T2-weighted image. The ovaries were sought in the 
adnexal location, along the path of suspected ovarian descent. 
 The  presence  of the penis was  established when both  crura of the corpora cavernosa were detected,  
together with the  corpus  spongiosum with  its  tunica  albuginea  and  the  bulbospongiosus muscle. The 
location of the testes either intrascrotal, high scrotal, intracanalicular, or intra-abdominal was noted. 
 Data were analyzed using the computer software “Statistical Package for Social Science” (SPSS) version 
16.  The results obtained, from both US and MRI, were then correlated with the clinical data, hormonal, and 
chromosomal analyses, as well as, the available surgical findings (pelvic laparoscope and gonadal biopsy). 
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Results: 
 
 The results revealed that 7 cases (70%) were females pseudo hermaphrodites (FPH) with karyotyping 
(46,XX) and 3 cases (30%) were males pseudo hermaphrodites (MPH) with karyotyping (46,XY). The mean 
age for all cases was 43.1 months with a median of 2.5 months. History of consanguinity was present among 
60% of cases (Table 1).  
 Clinical examination showed that 100% of FPH had enlarged clitoris, fused labia and non palpable testes, 
whereas in MPH, 100% micropenis, 33.3% had hypospadias and 66.6% had incomplete scrotal fusion (Table 2).   
 All (100%) of FPH had karyotype 46,XX, non palpable testes, enlarged clitoris, fused labia, and with 85.7% 
history of consanguinity. While, all (100%) of MPH had karyotype 46,XY, palpable testes, micropenis, 
hypospadias, incomplete scrotal fusion and  with 0.0 % history of consanguinity (Table 3).  
 Ultrasound has detected the uterus in 100% (7/7) of FPH, testicles in 100% (3/3) of MPH, whereas ovaries, 
vagina, enlarged clitoris and micropenis couldn’t be detected.  On the other hand, MRI has detected the uterus, 
vagina and enlarged clitoris 100% (7/0) of FPH, while detected the ovaries in 85.7% (6/7), and testicles and 
micropenis in 100% (3/3) of MPH. A highly significant difference was observed when comparing the ability of 
both US and MRI to detect the ovaries, vagina and enlarged clitoris. A significant difference was present 
between two tests regarding the detection of micropenis, while non-significant difference was present regarding 
uterus or testicles detection (Table 4). 
 Both US and MRI correctly detected testicles in all cases (3/3) genetically assigned to be MPH. A 
significant difference was observed between the US and MRI regarding the detection of micropenis (Table 5). 
 In genetically assigned FPH cases, the uterus, vagina, enlarged clitoris were correctly identified, using MRI, 
in 100% (7/7) of the cases. However both ovaries were identified in 85.7% (6/7) cases only, while the left ovary 
could not be identified in only 14.3% (1/7). A highly significant difference was observed between the result of 
US and MRI, among female cases (FPH), regarding detecting ovaries, vagina and enlarged clitoris, while non-
significant difference was present regarding uterus detection (Table 6). 
 
Table 1: Description of cases according personal characteristics. 

 N % 
Sex Female pseudo hermaphrodite (FPH) 7 70.0% 

Male pseudo hermaphrodite (MPH) 3 30.0% 
Age (months) Mean ± SD 43.1 ± 78.8 

Range 1-192 
Consanguinity No 4 40.0% 

Yes 6 60.0% 
karyotype 46 XX 7 70.0% 

46 XY 3 30.0% 
 
Table 2: Description of cases according to clinical examination. 

 No Yes 
N % N % 

Palpable Testes 7 70.0% 3 30.0% 
Enlarged Clitoris 3 30.0% 7 70.0% 

Fused labia 3 30.0% 7 70.0% 
Micropenis 7 70.0% 3 30.0% 

Hypospadias 9 90.0% 1 10.0% 
Incomplete scrotal fusion 8 80.0% 2 20.0% 

 
Table 3: Description of personal characteristics and clinical examination by sex.  

 Female pseudo 
hermaphrodite (FPH) 

Male pseudo 
hermaphrodite (MPH) 

N % N % 
karyotype 46 XX 7 100.0% 0 0.0% 

46 XY 0 0.0% 3 100.0% 
Consanguinity No 1 14.3% 3 100.0% 

Yes 6 85.7% 0 0.0% 
Palpable Testes No 7 100.0% 0 0.0% 

Yes 0 0.0% 3 100.0% 
Micropenis No 7 100.0% 0 0.0% 

Yes 0 0.0% 3 100.0% 
Incomplete scrotal fusion No 7 100.0% 1 33.3% 

Yes 0 0.0% 2 66.7% 
Hypospadias No 7 100.0% 2 66.7% 

Yes 0 0.0% 1 33.3% 
Enlarged Clitoris No 0 0.0% 3 100.0% 

Yes 7 100.0% 0 0.0% 
Fused labia No 0 0.0% 3 100.0% 

Yes 7 100.0% 0 0.0% 
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Table 4: Comparison between US and MRI results among total study cases. 
 
 

US MRI X2 P Sig. 
N % N % 

Uterus No 3 30.0% 3 30.0% 0.0 1.00 NS 
Yes 7 70.0% 7 70.0% 

Ovaries No 10 100.0% 4 40.0% 8.571 0.003 HS 
Yes 0 0.0% 6 60.0%* 

Vagina No 10 100.0% 3 30% 10.76 0.001 HS 
Yes 0 0.0% 7 70%* 

Enlarged clitoris No 10 100.0% 3 30% 10.76 0.001 HS 
Yes 0 0.0% 7 70%* 

Testicles No 7 70.0% 7 70.0% 0.0 1 NS 
Yes 3 30.0% 3 30.0% 

Micropenis No 10 100.0% 7 70.0% 3.529 0.05 S 
Yes 0 0.0% 3 30.0%* 

 
Table 5: Comparison between U/S and MRI results among males pseudo hermaphrodite (MPH). 

 
 

U/S MRI X2 P Sig. 
N % N % 

Testicles No 0 0.0% 0 0.0% 0.0 1 NS 
Yes 3 100.0% 3 100.0% 

Micropenis No 3 100% 0 0.0% 6.00 0.014 S 
Yes 0 0.0% 3 100.0%* 

 
Table 6: Comparison between US and MRI results among females pseudo hermaphrodite (FPH).  

 
 

U/S MRI X2 P Sig. 
N % N % 

Uterus 
 

No 0 0.0% 0 0.0% 0.0 1.00 NS 
Yes 7 100.0% 7 100.0% 

Ovaries 
 

No 7 100.0% 1 14.3% 10.50 0.001 HS 
Yes 0 0.0% 6 85.7%* 

Vagina 
 

No 7 100.0% 0 0.0% 14.00 0.001 HS 
Yes 0 0.0% 7 100.0%* 

Enlarged clitoris 
 

No 7 100.0% 0 0.0% 14.00 0.001 HS 
Yes 0 0.0% 7 100.0%* 

 

 

 
 
Fig. 1: a 20-day-old neonate female pseudo hermaphrodite (46,XX) presented with AG. No gonads were 

palpable. Serum 17-hydroxyprogesterone and testosterone levels were elevated, secondary to 21-
hydroxylase deficiency and caused by congenital adrenal hyperplasia. Pelvic laparoscope and gonadal 
biopsy matched MRI findings.  Ovaries could not be detected by US. 

a. US image, longitudinal scan showing an infantile uterus. 
b. axial T2WI showing normal right ovary (arrow). 
c. sagittal T2WI showing an infantile uterus (arrow). 
d. coronal T2WI showing both corpora cavernosa, with no corpus spongiosum (arrow). 
e. sagittal T2WI showing enlarged clitoris (arrow). 
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Fig. 2: a 15-years-old MPH (46, XY), phenotypically female presented with amenorrhea, prominent labioscrotal 

folds and some degree of genital ambiguity. Normal basal and peak serum testosterone levels on HCG 
challenge test and a normal T/DHT ratio. Pelvic US did not depict uterus or ovaries. 

a- coronal and axial T2WI showing micropenis both corpora cavernosa (CC) and central corpus spongiosum 
(CS) (arrow).   
b- axial T2WI showing the left and right testicles (arrow).  
c- axial T2WI showing the bifid scrotum (arrow). 
 

 
 
Fig. 3: a 14-months-old MPH (46, XY) with AG, showing undervirilization of the external genitalia, empty both 

scrotal sacs and hypospadias.  Normal basal and peak serum testosterone levels on HCG challenge test, 
and increased T/DHT ratio secondary to 5alpha reductase deficiency.  

a- pelvic ultrasound showing two testicles at both inguinal regions. 
b- axial and coronal T2WI showing the right testicle at the right inguinal canal and the left testicle at the neck of 
the left scrotum (arrow). 
c- axial T2WI showing both corpora cavernosa and bifid scrotum (arrow). 
 

 
 
Fig. 4: a 10-day-old neonate FPH (46, XX) presented with AG, showing enlarged clitoris and fused labia. No 

gonads were palpable. Elevated serum levels of 17-hydroxyprogesterone and testosterone hormones 
secondary to 21-hydroxylase deficiency causing congenital adrenal hyperplasia. 

Pelvi-abdominal US showed an infantile uterus, while ovaries could not be detected. Both adrenal glands were 
of normal size. 
Pelvic MRI showed penis like clitoris, prominent and fused labia resembling scrotum. Uterus and left ovary 
were identified; Right ovary could not be identified. 
a- longitudinal US scan shows a normal neonatal uterus (arrow). 
b- sagittal T2WI shows enlarged clitoris  (arrow). 
c- sagittal T2WI shows infantile uterus  (arrow). 
d- coronal T2WI shows normal left ovary (arrow). 
 
Discussion: 
 
 The process of sex differentiation and development is complex and includes sex chromosomes, hormonal 
signals and early genital structures. Thus, a deviation from the normal pathway can result in a mismatch 
between the external genitals and the internal sex organs or the chromosomal sex (XX or XY), and such 
problems are known as DSDs (Baskin, 2008).  
 However, ambiguous genitalia (AG), a term that refers to a rare condition in which external genitalia do not 
have the typical anatomic appearance of normal male or female genitalia, can be caused by various DSD (Ravi 
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& Bindushree, 2012). For example, deficiency of male hormones in a genetic male fetus can cause ambiguous 
genitalia, while exposure to male hormones during development results in ambiguous genitalia in a genetic 
female (Diamond, 2007).  Moreover, the birth of an infant with AG can cause great apprehension for the family, 
as well as, for healthcare providers, therefore, timely and appropriate gender assignment is necessary for healthy 
physical and psychologic development of that infant.  A multidisciplinary expert team, involving a 
perinatologist, neonatologist, endocrinologist, geneticist, urologist, psychiatrist, social worker, nurse, and 
radiologist, is required to ensure accurate diagnosis, timely and appropriate gender assignment, as well as proper 
management and treatment (Ahmed & Martina, 2010; Chitayat & Glanc, 2010).   
 In the present study, 60% of patients aged < 1 year. This finding is in agreement with that (60%) reported 
by Mazen et al, (2008). Usually, most cases with AG are discovered at birth (Frimberger & Gearhart, 2005). On 
the contrast, Ammini et al, (2002) have documented that, in India, 70% of children were presented after 5 years 
of age, however, such difference could be due to the socioeconomic, cultural and educational factors. 
 Consanguinity in this study was found in 60% of cases. This finding is in agreement with that (61%) 
reported by Mazen et al., (2008).  Parents’ consanguinity increases the probability of autosomal recessive 
conditions e.g. (CAH) or a recessive X-linked conditions e.g. androgen insensitivity (AIS) (Stuart & Brain, 
2004). 
 The mean phallic length, in the present study, was 1.5cm, where 100% (7/7) of the FPH had cliteromegaly 
(> 1cm) and 100% of the MPH (3/3) had micropenis (<2cm). Prominent labioscrotal folds, bifid scrotum and 
hypospadias were observed in 70% (7/10), 30% (3/10) and 10% (1/10) of the patients respectively. Gonads were 
palpable in 30% (3/10) of the patients. 
  In this study, 70% were females pseudo hermaphrodites (FPH) with karyotype (46,XX) and 30% were 
males pseudo hermaphrodites (MPH) with karyotype (46,XY).  Al- Mutair et al, (2004) and Arcari et al, (2007) 
have found that the karyotype 46XX DSD constituted 65.3%, 90% and 62% of the cases respectively. In 
contrast, Kulkarni et al, (2009) and Mazen et al, (2008), have documented that the majority of the patients 
(77.6% and 65.9% respectively) were MPH with karyotype 46,XY DSDS.  The difference between our study 
and these previous studies might be attributed to our small sample size. 
 In the present study 100% of the patients with FPH had CAH secondary to 21-hydroxylase enzyme 
deficiency. Absence of palpable gonads in association with otherwise apparently male genitalia should always 
alert one to the possibility of a virilised female (FPH). The most common cause of this virilisation is CAH 
which indirectly increases androgen (17-hydroxyprogesterone and testosterone) synthesis, thus resulting in 
producing a spectrum of mild clitoral hypertrophy to the appearance of male-like external genitalia in females 
with no palpable gonads.  Deficiency of 21- hydroxylase enzyme accounts for 90-95 % virilisation in female 
fetuses. Many investigators considered CAH to be the most common cause of FPH, constituting 90%, 90-95% 
and 100% of the cases respectively (Nimkam et al, 2002; Stuart & Brain, 2004;  Joshi et al, 2006).  
 Male pseudo hermaphrodites are 46,XY genetic males with normal or mildly defective testes. This is due to 
deficiency in testosterone and dihydrotestosterone production caused by a deficiency of 5-α reductase, or a 
defect in androgen receptors (AIS) (Hughes et al., 2012; Ohba et al, 2009). 
 In this study, 30% of cases (3/10) were male pseudo hermaphrodite (MPH) with 46,XY karyotype. All 
(100%) of them were presented as female-like with AG, having testes, micropenis resembling clitoris, 
incomplete scrotal fusion (bifid scrotum) resembling labia, but did not have mullerian duct structures. 
Hypospadias was shown in 10% of cases (1/10). This finding is in agreement with that concluded by Al-Mutair 
et al, (2004), but disagrees with that reported by Kulkarni et al., (2009), who showed that 29.3% of their cases 
were presented by hypospadias. 
 Androgen insensitivity syndrome (AIS) and 5-α reductase deficiency are common causes of MPH (Al-
Mutair et al, 2004; Joshi et al, 2006; Hughes et al., 2012).  In the present study Androgen insensitivity 
syndrome (AIS) was detected in 2 MPH cases (66.6%) with 46,XY karyotype, presented with undervirilised 
external genitalia and undescended testes, while 1 patient (33.3%) with 5-α reductase deficiency, presented with 
undervirilised external genitalia, hypospadias and undescended testes was detected.  
 Although, the diagnostic accuracy of hormonal and chromosomal assays has been markedly improved, yet 
the clinical evaluation of patients with AG still represents a challenging problem. Moreover, accurate  
morphologic  evaluation  of the uterus, vagina,  gonads, and  the  development  of the penis remains essential.  
Moreover, genital anatomy of the internal sex organs is important not only in gender  assignment but also in  the 
planning  of  surgical  corrective  procedures which lessens the psychological disorders. Therefore imaging is 
indicated in depicting the internal organs and urogenital anatomy in patients with ambiguous genitalia (Biswas 
et al, 2008). 
 Ultrasonography is considered the primary modality to check for the presence of internal sex organs (to 
determine the anatomy of the vagina and uterus) since it is non-invasive, easily available and first hand to assign 
the sex of a newborn. It may also be used to visualize the adrenal glands and locate inguinal gonads.  However, 
in some occasions it may provide misleading results, especially when the infant is unwell, does not have a full 
bladder or the operator lacks experience.  Also, US is not sensitive for intra-abdominal gonads, since its 
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sensitivity and accuracy depend on probe resolution, as well as an experienced ultrasonographer. In such 
situations, gonad identification may require MRI or laparoscopy (Ogilvy-Stuart, 2004; Ahmed & Martina, 
2010).  
 In the present study, when ultrasound was used, the uterus identified in 100% (7/7) of the cases genetically 
assigned to be females (FPH), Testicles were identified in 100% (3/3) of the cases genetically assigned to be 
males (MPH). Ovaries could not be identified in all cases (0%).  
 In the newborn patient, MRI appears to be more helpful than US in the evaluation of internal genitalia (the 
uterus, vagina, and the ovaries), which are clearly visualized due to maternal hormonal stimulation. After 
infancy, US appears to be  superior  to MRI  in  the  evaluation  of  the uterus, but US examination encounters 
greater difficulty with  complex  anomalies  such  as  segmental  or  complete agenesis of the mullerian ducts 
(Choi et al, 1998).  However, MRI can help identify the presence and position of gonads, although the ovaries 
and testicles in the newborn are more easily visualized due to gonadotropin stimulation. Streak ovaries are 
difficult to identify at any age (Chavhan et al, 2008). 
 MRI can differentiate between hypertrophied clitoris and penis. When the full length of the clitoris 
extended for greater than 1 cm anterior to the pubic ramus, it was considered hypertrophied, while the presence 
of the penis was established when both crura of the corpora cavernosa were detected, together with the corpus 
spongiosum with its tunica albuginea and the bulbospongiosus muscle. This allows early and appropriate gender 
assignment and in evaluating the patient for corrective surgery (Chavhan et al, 2008). 
 MRI is more sensitive than US in the evaluation of the gonads (Ravi & Bindushree, 2012). The T1- and T2-
weighted MRI sequences, with their multiplanar capability and superior tissue characterization, can provide 
detailed anatomic information.  In the present study, MRI was found to be useful in the evaluation of AG, by 
depiction of the uterus in 100% of cases, the vagina in 100%, enlarged clitoris in 100%, the penis in 100%, the 
testes in 100% and an ovary in 85.7%.  However, Secaf et al, (1994) and Choi et al, (1998)  reported similar 
results with depiction of the uterus in 93% of cases, the vagina in 95%, the penis in 100%, the testes in 88%, and 
an ovary in 74%.  Using MRI and US revealed the absence of mullerian structures in all cases. Comparing the 
MRI and US results in our study showed that MRI and US were considered equally sensitive in the evaluation 
of uterus and testicles. However, MRI was more sensitive than US in the evaluation of the gonads mainly the 
ovaries. 
 There is an imaging debate about the sensitivity of  MRI and US in the diagnosis of ambiguous genitalia, 
i.e. some investigators have reported a higher MRI sensitivity (Chavhan et al, 2008), while others have reported 
a higher US sensitivity (Mehdi et al, 2008). 
 
Conclusions: 
 
 Ultrasound should be considered the initial screening modality for the initial evaluation of ambiguous 
genitalia, but when it fails to do so, MRI (that has better soft tissue resolution/characterization) could be used, 
instead, to identify and localize gonads more clearly and to differentiate properly between clitoral hypertrophy 
and micropenis. Moreover, physical examination, Karyotyping and biochemical assays are also important in the 
clinical evaluation of ambiguous genitalia.  
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