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Imaging of A Child with Ambiguous Genitalia
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ABSTRACT Sexual development disorders are a spectrum of congenital conditions characterized by atypical devel-
opment of sexual organs both anatomically and at the chromosome level. Based on gonadal histologic 

features, they can be classified into four categories: female pseudohermaphroditism (46XX; 2 ovaries), male pseudoher-
maphroditism (46XY; 2 testes),  true hermaphroditism (both ovaries and testes) and gonadal dysgenesis, either mixed 
(testes and a streak ovary) or pure (bilateral streak ovaries). The primary modality for demonstrating the internal organs 
is ultrasonography while magnetic resonance imaging (MRI) is used as an adjunct imaging modality. A team approach 
involving pediatric endocrinologist, geneticist, urologists and radiologists is required for appropriate gender assign-
ment and allowing timely diagnosis and management. We describe a case study of ambiguous genitalia presented to 
our department evaluated with multiple imaging modalities.

CASE REPORT-
A 14 year old girl presented with primary amenorrhea. 
On clinical examination, both breasts were not developed 
(Tanner stage II) with masculine built and male pattern 
voice.

Laboratory examination revealed elevated follicle stimu-
lating hormone (34.44 mIU/ml) and Luneinising hormone 
(8.28 mIU/ml) and a Karyotype of 46XY (Figures 1 & 2)

Figure 1- Report of Karyotype analysis revealing result 
as 46 XY

Figure 2- Hormonal analysis revealing elevated FSH and 
LH levels.

On Ultrasonography, uterus and ovaries were not visual-
ized. Two well defined ovoid structures were visualized bi-
laterally , adjacent to the labial fold on the left (Figure 3) 
and in the inguinal region on the right (Figure 4). A promi-
nent phallus (Figure 5) was also noted which on ultrasound 
showed presence of an artery on color Doppler (Figure 6).

Figure 3- Sonographic image revealing left testis locat-
ed adjacent to the adjacent labial fold on the left side.
Figure 4- Sonographic image revealing right testis in 
the inguinal region on the right side.



162  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 6 | Issue : 3 | March 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50RESEARCH PAPER

Figure 5- Clinical profile picture showing enlarged phal-
lus.

Figure 6- Color Doppler – revealing arterial waveform in 
a prominent vessel in the phallus.

On MRI, the above findings were confirmed with absence 
of uterus and ovaries and presence of well defined ovoid 
structures on either side of midline (Figures 7 and 8).

Figure 7- Axial T2WI showing right testis in right ingui-
nal region

Figure 8- Axial T2WI showing left testis.

Written informed consent in patient’s vernacular language 
was taken.

DISCUSSION-
The chromosomal basis for sex is determined at concep-
tion. The important precursors of the genital system are 
the germ cells, the genital ridge, and the two sets of in-
ternal sex ducts, namely, the Mullerian-Paramesonephric 
ducts and the Wolffian and Mesonephric ducts [1]. The 
cephalad ends of the paramesonephric ducts open into 
the peritoneal cavity and form the fallopian tubes while 
the caudal portion fuses to form the uterus and the cervix 
[2]. When one mullerian duct fails to develop, a unicornu-
ate uterus results. However, complete failure leads to ab-
sence of fallopian tubes, uterus, cervix and part of vagina 
[3]. Disorders of sexual differentiation (DSD) are classified 
into 4 different types: Female Pseudohermaphrodites (46, 
XX DSD), Male  Pseudohermaphrodites (46, XY DSD), True 
hermaphrodites (ovotesticular DSD) and Pure gonadal dys-
genesis [4]. Congenital Adrenal hyperplasia is the common-
est cause of genital ambiguity in female pseudohermaph-
rodites [5].

The primary modality for establishing the presence or ab-
sence of gonads is US.  One ovary has been identified in 
40% of patients and in 16% neither ovary has been identi-
fied [6].

Though both MR imaging and US are considered equally 
sensitive, MR imaging is considered more sensitive in de-
tecting gonads [7]. T1- and T2-weighted MR imaging se-
quences can provide detailed anatomic information. 

Ectopic gonads, testes, and non-cystic immature ovaries 
show intermediate signal intensity on T1-weighted and 
high signal intensity on T2-weighted MR images with an 
intermediate-signal-intensity outer rim [8]. Streak gonads are 
difficult to detect and are seen as stripes of low signal-in-
tensity on T2-weighted images [9]. Streak gonads should be 
removed as 20-30% children with pure gonadal dysgenesis 
and 15-20% children with mixed gonadal dysgenesis have 
a tendency to develop a gonadal neoplasm in either the 
1st or the 2nd decade of life [10]. A part of the Y chromo-
some has been implicated in the development of a malig-
nant neoplasm [11]. High signal-intensity

foci in these gonads could represent neoplastic change [8]. 
Clitoral hypertrophy in XX DSDs can be differentiated on 
MR imaging from the penis on the basis of absent or poor-
ly developed supporting penile structures

such as the bulbospongiosus muscle and transverse perinei 
muscles [12].

Most individuals with 45X/46XY karyotype have a normal 
male phenotype and escape detection indicating the exist-
ence of a bias towards those with clinically evident abnor-
malities [13,14].

A team comprising of a pediatrician, a pediatric endocri-
nologist, a urologist, a geneticist, a psychiatrist and a radi-
ologist is needed for the timely evaluation and treatment 
of children with DSD [15].

CONCLUSION-
Radiological evaluation of the gonads and internal genital 
organs requires a multidisciplinary team approach in the 
work-up and treatment of patients with ambiguous genita-
lia.  A multidisciplinary approach must be established for 
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the patient and family considering the psychosocial as-
pects also.
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