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Disorders of sex development (DSD), previously termed intersex, are uncommon, and are usually, but not 
always, diagnosed at birth. Issues of gender assignment, psychosexual development and the potential for 

malignant change in a dysgenetic gonad need to be considered. Here, we report a rare presentation of 
advanced malignancy in an abdominal gonad associated with the formation of a uterus in an adult male 

with a previously undiagnosed DSD. (MJA 2009; 190: 644-646)
Clinical record

A 59-year-old man presented with haematuria and gynaecomastia,
and was subsequently found to have a large pelvic mass. Examina-
tion of his left breast identified a 3–4 cm mobile mass. Ultrasono-
graphy of the breast confirmed a mass, but could not distinguish
between glandular tissue and a breast tumour. Computed tomo-
graphy (CT) of the abdomen and pelvis showed a 10 cm complex
pelvic mass that was thought to extend to the seminal vesicles. A
core biopsy showed mixed cytological and immunohistochemical
features of a possible granulosa cell tumour, but the precise
diagnosis was limited by the small amount of material present for
examination. A provisional diagnosis of gonadal malignancy in a
dysgenetic gonad was considered.

A bone scan was negative and a thoracic CT scan showed three
5–7 mm lesions in the lung fields, suggestive of possible metastases.
His prostate-specific antigen (PSA) level was very low (0.01 ng/mL),
and tests for testicular tumour markers were negative (alpha-
fetoprotein, 3 ng/mL; human chorionic gonadotropin, < 5 U/L).
Other biochemical tests showed the following levels: serum oestra-
diol, 372 pmol/L (male reference range [RR], < 160 pmol/L); testo-
sterone, 1.1 nmol/L (RR, 8–38 nmol/L); follicle-stimulating
hormone, < 0.1 U/L (male RR, 1.0–9.2 U/L); luteinising hormone,
2.1 U/L (male RR, 2–8 U/L); prolactin, 385 mU/L (RR, 0–500 mU/L).

The patient had a history of penoscrotal hypospadias, crypt-
orchidism and right inguinal hernia that were surgically repaired in
infancy. The hypospadias was corrected at 20 months of age. He
had a right inguinal hernia repair at 3 years of age and, at that time,
was found to have an undescended right testis that was treated by
orchidopexy. The patient’s parents were told that the left testis was
removed during this procedure. 

He was married with no children, and we do not know whether
the issue of fertility had ever been questioned. He was noted to
have minor obstructive urinary symptoms at 47 years of age that
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repair, with a number of hairs present in the skin at the stricture

site. The hairs were thought to be from graft skin used to repair his
hypospadias, and this was felt to be the cause of his bleeding. He
re-presented with intermittent urethral blood loss 2 years later, at
57 years of age, and repeat cystoscopy again showed a mid-
urethral stricture that was treated by dilatation.

At 59 years of age, a laparotomy was performed and the patient
was found to have a large left adnexal mass (Box 1, A) and a
normally formed uterus. The mass was removed and a subtotal
hysterectomy performed as there was no distinct lower margin of
the cervix (Box 1, B). The patient was informed of the operative
findings and the diagnosis of intersex. Peripheral blood karyotyp-
ing showed a 46,XY genotype. The histopathology of the gonadal
tumour showed a sex cord-stromal tumour of indeterminate
differentiation (Box 2). The histopathology of the uterus showed
simple endometrial hyperplasia. The patient was treated with
postoperative chemotherapy, but died 18 months later.

Discussion

Disorders of sex development (DSD) are rare in the general
population, and comprise a wide variety of clinical, anatomical and
genetic problems. Most patients with DSD are diagnosed at birth,
but diagnosis may not be made until childhood, adolescence or,
more rarely, in adulthood, as in our case. This case shows how
incomplete initial assessment and treatment of a neonate with
abnormal genital development, and failure to recognise this rare
disorder in adulthood can have tragic, adverse health consequences.

An international consensus statement on intersex disorders and
their management proposed the term “disorders of sex develop-
ment” to describe congenital conditions with atypical development
of chromosomal, gonadal and anatomical sex.1 It was considered
that previous terminology, such as hermaphroditism, was contro-
versial, pejorative to patients and confusing. DSD are a heterogene-
ous group of conditions, all of which interfere with normal sex
differentiation in the embryo and fetus. The incidence of DSD in
the population is estimated to be one in 5500.2

Patients with DSD can present at birth with ambiguous genitalia,
apparent female or apparent male genitalia. Patients with apparent
female genitalia can have an enlarged clitoris, posterior labial
fusion or an inguinal /labial mass. Patients with apparent male
genitalia can have non-palpable testes, micropenis, isolated peri-
neal hypospadias or hypospadias with undescended testes. Con-
genital adrenal hyperplasia is the most common cause of
ambiguous genitalia in the newborn period.2 The birth of an infant
with ambiguous genitalia requires a strategy of clinical, hormonal,For editorial comment, see page 612
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genetic, molecular and radiographic investigations to determine
the aetiology and to plan a therapeutic approach.3 Clinical and
diagnostic evaluation protocols are available.2

Although most DSD are diagnosed in the neonatal period, a
wide variety of clinical presentations have been reported in
childhood, adolescence and adulthood. Later presentations
include previously unrecognised genital ambiguity, inguinal hernia
in a girl, delayed or incomplete puberty, primary amenorrhoea,
virilisation in a girl, breast development in a boy and gross
haematuria in an adolescent male.1,2 A wide variety of clinical

presentations have been reported in adults with undiagnosed DSD.
These include psychiatric disturbances,4 short stature, infertility,4,5

lower abdominal pain6 or haematuria. Our patient presented with
intermittent haematuria that was initially investigated with cysto-
scopy and an intravenous pyelogram. A computed tomography
urogram with intravenous contrast has now replaced intravenous
pyelography as the standard investigation of the urinary tract in
patients with haematuria. If this investigation had been performed
at the time of his earlier presentations, a pelvic mass may have
been identified and further investigated.

Recent advances in molecular genetics have increased our under-
standing of both normal and abnormal sex development. The
bipotential gonad develops at the urogenital ridge between 5 and 6
weeks’ gestation and a number of genes involved in testis determin-
ation are expressed at this stage.7 The first histological evidence of

1 Macroscopic photographs of the left adnexal mass 2 Histopathology of the gonadal tumour
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testis formation occurs at 7 weeks’ gestation. Leydig cell synthesis of
testosterone mediates the development of the vas deferens, epidi-
dymis and seminal vesicles, and conversion of testosterone to its
more potent form, dihydrotestosterone, masculinises the external
genitalia to form a penis and scrotum. Sertoli cell synthesis of anti-
Müllerian hormone prevents the Müllerian ducts from developing
into a uterus and fallopian tubes.7,8 The development of internal
reproductive organs is controlled by the ipsilateral gonad, and
prenatal male sex development is finally completed at term by
descent of the testes into the scrotum.7 Our patient appears to have
produced enough testosterone from the small right testis to promote
penile development, albeit with hypospadias. The left gonadal
dysgenesis appears to have resulted in inadequate anti-Müllerian
hormone production, allowing a uterus to develop.

The risk of malignancy in dysgenetic gonads is significantly
increased in some patients with DSD.8 The presence of the SPY
gene on the GBY region of the Y chromosome is a prerequisite for
malignant transformation.9 Tumours can arise in any of the
gonadal cells or their precursors.8 Precursor lesions for the
development of cancers occur as carcinoma-in-situ in testicular
tissue and gonadoblastoma in undifferentiated gonadal tissue. A
number of malignant tumour types may occur in dysgenetic
gonads.8,10 These include germ cell tumours and sex cord-stromal
tumours. Patients presenting with abdominal tumours in dys-
genetic gonads in adulthood provide histopathologists with com-
plex diagnostic dilemmas. Histopathological examination of the
tumour in our case showed mixed elements, with cells resembling
ovarian follicles, testicular tunica, granulosa cells, Sertoli cells and
Leydig cells. No germ cell components were identified. The final
consensus was a diagnosis of malignant sex cord-stromal tumour
of indeterminate differentiation.

It is likely that the oestrogen-secreting gonadal tumour had been
present for some years in our patient, resulting in endometrial
hyperplasia. The uterus is likely to have been connected to the
urethra, with endometrial bleeding causing the apparent haema-
turia. Persisting elevated levels of oestrogen would also have
caused gynaecomastia, which resolved after surgical removal of the
tumour. Serum follicle-stimulating hormone was likely to have
been suppressed by the elevated level of oestradiol, and a normal
level of serum luteinising hormone and low level of testosterone
are consistent with the history of incomplete external genital
development and infertility.

Clinicians managing neonates with cryptorchidism and proximal
hypospadias should have a high index of suspicion of an underlying
DSD.11 Once a DSD is identified, a series of investigations should be
initiated with the aim of making a specific diagnosis.7,12 Physical
examination and imaging studies should be performed to attempt to
locate inguinal or abdominal gonads so that surgical removal can be
considered in patients thought to be at high risk of subsequent
malignancy.2,10 The sequence of events in our case highlights the
diagnostic difficulties that can occur in patients who present in
adulthood with unsuspected gonadal dysgenesis.
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