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Diferences in sex development (DSD) are congenital conditions in which the development of chromosomal, gonadal, or an-
atomical sex is atypical. Ovotesticular DSD is the rarest variant of DSD where both ovarian and testicular tissues co-exist in an
individual. Ambiguous genitalia may be a glaring indicator of DSD, but multiple genital anomalies should also raise a suspicion of
DSD. Tis is a case report of a 15-year-6-month-old boy who presented during infancy with multiple genital anomalies requiring
surgery. Te diagnosis of ovotesticular DSD was missed until later in adolescence when he presented with progressive bilateral
breast enlargement. Work-up revealed a 46, XX karyotype and dysgenetic testes, but functional ovarian tissue.Te patient wanted
to consider switching to a female gender but was constrained by psychosocial factors. Maintenance of a masculine phenotype was
done using testosterone injections due to the relatively high cost of testosterone patches. Conclusion. Multiple genital anomalies
should raise the suspicion of DSD, and prompt referral to an endocrinologist should be done before urogenital surgery and gender
assignment are carried out.

1. Introduction

Diferences in sex development (DSD) are congenital con-
ditions in which the development of chromosomal, gonadal
or anatomical sex is atypical [1]. Ovotesticular DSD (OT-
DSD), previously called true hermaphroditism, is a relatively
rare subtype of DSD where both ovarian and testicular
tissues co-exist in an individual [2]. Worldwide, it accounts
for less than 10% of cases of DSD in most published lit-
erature, although it has been reported to be relatively more
common in Kenya and might be the most common cause of
DSD in South Africa [3–6]. Most patients present because of
genital ambiguity, gynecomastia, or genital anomalies like
hypospadias [7, 8]. Hospital records from our pediatric and
adolescent endocrine clinic at Komfo Anokye Teaching
Hospital (KATH), Ghana, indicated that while patients with
genital ambiguity generally presented during infancy, those

with multiple genital anomalies or gynecomastia presented
later in childhood or adolescence.

Making a diagnosis of OT-DSD may be challenging in
a resource-limited setting. Most physicians in resource-
limited settings use the presence of palpable gonads as
a surrogate marker for genetic sex since karyotyping is not
readily available. It is thus assumed that if gonads are found
in the labioscrotal folds or the inguinal region, then the
patient most likely has a 46, XY karyotype and that guides
the subsequent investigations. Invariably, this also afects sex
assignment. In the authors’ personal experiences, most
family members and healthcare professionals tend to assume
that assigned gender should be consonant with (presumed)
genetic sex; placing far less emphasis on factors like de-
fnitive diagnosis, genital functionality, fertility, and psy-
chological gender. However, this approach of using palpable
gonads to suggest genetic sex may be erroneous in OT-DSD.
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Despite a palpable gonad, in most clinical scenarios de-
scribed, the majority of patients have a 46, XX karyotype [8].
Tere may be asymmetry of the tissue texture at the poles of
an ovotestis [8], but this may be missed during the exam-
ination. Furthermore, the diagnosis may be missed if the
patient does not present with overt genital ambiguity but
rather presents as an apparent male/female with isolated/
multiple genital abnormalities. Isolated genital malforma-
tions are relatively common in the general population, but
multiple genital abnormalities in a patient should raise
clinical suspicion of DSD. DSD states have been identifed in
approximately 30% of patients with hypospadias and uni-
lateral or bilateral undescended testes [9].

Tis case reports an adolescent brought up as a boy who
had apparent male genitalia with multiple genital anomalies
at birth. Tree corrective surgeries were done in infancy by
the adult Urologist. An endocrinology consult was not
sought at that time and records of the surgeries were
missing. Te patient then reported during puberty on ac-
count of bilateral progressively enlarging breasts.

2. Case Presentation

A 15-year-6-month-old adolescent with a male gender of
rearing reported to the pediatric and adolescent endocrine
clinic at KATH on account of bilateral progressive breasts
enlargement over nine months’ duration. Symptoms of
apocrine body odor with pubic hair, a growth spurt, and
some enlargement of the penile and testicular size had been
noted before this. KATH is the second largest tertiary
hospital in Ghana, serving as the main referral center for the
entire northern and middle sectors of Ghana. It has the
largest pediatric and adolescent endocrine clinic in the
country, manned by 2 pediatric endocrinologists.

Te patient had been seen in infancy by the urologist on
account of multiple genital anomalies (chordee, bilaterally
undescended testes, and hypospadias). Tree surgeries had
been done during infancy for the repair of genital anomalies
and right orchidopexy. During surgery, the left testis was not
found. Tere was no family history of consanguinity, un-
explained neonatal death, infertility, or atypical genitalia/
genital malformations.

Using male growth charts, anthropometry fndings in-
cluded a weight of 47 kg (<10th centile) and a height of
154 cm (<3rd centile, mid-parental height–15th centile). A
general examination did not reveal any dysmorphic features.
Blood pressure was normal at 110/70mmHg. Te breasts
were at Tanner Breast Stage 4. It was tense with a large areola.
Te pubic hair was estimated to be at Pubic Hair Tanner
Stage 3-4 (the patient had shaved). On genital examination,
only the right testis was palpable. It was fuctuant with
a testicular volume of 8mls. Te labioscrotal folds looked
asymmetric with the left side being poorly formed. Te
stretched phallic length was 5.8 cm with a single orifce at the
tip. Tere was no vestibule. Figure 1 shows an image of the
patient at the frst clinical visit.

Abdominopelvic ultrasonography and magnetic reso-
nance imaging (MRI) of the abdomen and pelvis identifed
a 4.9×1.3× 2.7 cm cystic mass behind the bladder

(Müllerian duct derivative). No gonads were seen in the
abdominopelvic region. Te kidneys and adrenals were
normal. A labioscrotal Doppler sonography found a large
right testicular cyst with absent blood fow. Te left hemi-
scrotum was empty and the left testis was not visualized. No
prostate gland was found. Gonadotropin levels were pu-
bertal. Estradiol levels were comparable to levels for a pu-
bertal female. Testosterone levels were pre-ubertal with
a poor response on day 4 to a single dose (5000IU) human
chorionic gonadotropin (hCG) stimulation protocol. Kar-
yotype was 46, XX in 50 metaphase cells examined. No
mosaicism was found; though low-level mosaicism cannot
be ruled out. Patient and parental informed consent was
obtained and laparoscopic gonadal biopsies were taken from
both poles of the gonad. Gonadal histopathology revealed
a normal ovarian portion with degenerative changes at the
testicular portion (Figures 2(a)–2(d)). Table 1 shows further
details of the investigations done.

Molecular genetics for genetic mutations, including
fuorescence in situ hybridization (FISH) analysis for sex-
determining region Y protein (SRY) and chromosomal
analysis of gonadal tissues, was not done.

A defnitive diagnosis of 46, XX ovotesticular DSD was
made. Te patient, together with his family, was counselled
extensively by the multidisciplinary medical team including
the clinical psychologist, pediatric endocrinologist, endo-
crine nurse educator, pediatric urologists, and plastic sur-
geon. Initially, the patient wanted to switch gender to that of
a female on account of the ovarian tissue being functional
and the fnancial burden of testosterone replacement ther-
apy. However, after long deliberation, the patient and his
family decided to maintain the gender of rearing on account
of an already established male gender role in their com-
munity. Bilateral mammoplasty and gonadectomy with the
placement of testicular prostheses have been planned. Te
patient will be put on testosterone injections (testosterone
enanthate 200mg per 2 weekly) afterward tomaintain amale
phenotypic appearance. Serum testosterone levels will be
monitored (initially quarterly and later annually) and the
necessary dose adjustments made.

3. Discussion

OT-DSD is the histological presence of both ovarian and
testicular tissue in an individual, existing either separately or
together within an ovotestis [2]. Te most common gonad is
an ovotestis, which was found in the index case [5, 8].
Karyotypes of patients with OT-DSD showmarked variation
with the commonest being 46, XX in most reported studies,

Figure 1: Image of patient at frst clinic attendance.
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while 46, XY, and other chimeric/mosaic forms are relatively
uncommon [5, 8]. In some patients with a 46, XX karyotype,
the testicular tissue results from translocation of the SRY
gene to the X chromosome or another chromosome [2]. Te
index patient had a 46, XX karyotype, but we were unable to
carry out an SRY FISH analysis due to fnancial constraints.

Genital appearance in OT-DSD varies and may range
from overt genital ambiguity to what may be interpreted as
genital malformations in an apparent male/female. Clinical
clues to the diagnosis are particularly important in resource-
limited settings because of the lack of neonatal screening
programs and the unavailability/prohibitive cost of

laboratory investigations. Genital ambiguity is a glaring
indicator of the presence of a DSD. A subtle pointer may be
the presence of multiple genital anomalies. Isolated genital
anomalies are relatively common in the general population
but multiple genital anomalies should increase the suspicion
of a DSD [9]. Te index patient presented to an adult
urologist with multiple genital anomalies (bilateral crypt-
orchidism, chordee, and hypospadias) which should have
prompted further investigations or a pediatric endocrinol-
ogist consult. Diferent tissue textures of a gonad may be
suggestive of an ovotestis, which may have a soft testicular
portion and a frm ovarian portion [8].

(a) (b)

(c) (d)

Figure 2: (a, b) Testicular seminiferous tubules with only sertoli cells. (c) Ovarian stroma with primordial follicle (×40 magnifcation).
(d) Ovarian stroma and testicular tissue.
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Te development of breasts in a patient reared as male
has also been found to be an important presenting symptom
[10]. In most patients with OT-DSD, the testicular tissue
progressively regresses and becomes dysgenetic with in-
terstitial fbrosis and loss of spermatogonia, while the
ovarian tissue usually remains functional [11]. Fertility as
a female is thus possible and pregnancies have been re-
ported, whereas fertility as a male is highly unlikely [12].
Pubertal onset may be associated with breast enlargement
due to estrogen production from the functional ovarian
tissue, in contrast to diminishing testosterone synthesis from
progressive testicular regression. In our patient, it was the
progressive breast enlargement that prompted the patient to
seek medical attention.

Te diagnosis and subsequent management of DSDs
requires a targeted and structured approach, involving an
interactive multidisciplinary team with adequate psycho-
logical support. Tis includes clinical, imaging, laboratory,
and genetic evaluations [13]. Evaluations should be done
efciently to expedite gender assignment while avoiding
unnecessary costs. Close monitoring for potentially life-
threatening complications like malignancies should be
promptly recognized and treated and necessary medical,
surgical, and psychological interventions should be carried
out seamlessly [14].

It is always important to determine the underlying cause
of DSD as this may impact management and sex assignment.
A pragmatic approach in resource-limited settings is to
conduct a thorough clinical assessment; paying attention to
the presence, position, and texture of the gonads. Requesting
for a battery of investigations simultaneously may be fnan-
cially challenging for patients as well as unproductive.
Abdominopelvic and labioscrotal ultrasonography by skilled
personnel is a relatively inexpensive and noninvasive frst step
in seeking direction about how to proceed with further in-
vestigations. Other imaging modalities like MRI and geni-
togrammay better delineate the internal anatomy and gonads
[15]. Te combination of both male and female internal and
external phenotypes is suggestive of OT-DSD [16].

Karyotyping, if available and afordable, can be in-
valuable in narrowing down possible diferential diagnoses
when combined with detailed clinical assessment and im-
aging fndings. Te majority of virilized 46, XX children will
likely have congenital adrenal hyperplasia. Te presence of
labioscrotal/inguinal gonads, uterine anomalies/dysplasia,
or a normal adrenal steroid profle should raise suspicion of
OT-DSD [13]. Despite this, a defnitive diagnosis may be
reached without doing karyotyping. Other genetic tests
including FISH analysis or polymerase chain reaction for Y
chromosome or genetic sequencing are costly and largely
unavailable in most resource-limited settings. Basal/stimu-
lated serum levels of testosterone, estradiol, gonadotrophins,
and basal serum anti-müllerian hormone (AMH) may be
used to assess for functional gonadal tissue [16, 17]. Go-
nadotropins and estradiol levels in OT-DSD are usually
appropriate for the pubertal level, whereas testosterone and
AMH levels may vary depending on the degree of testicular
regression [16]. Gonadal histopathologic analysis confrms
OT-DSD and excludes other diferential diagnoses,

especially mixed gonadal dysgenesis which has a similar
clinical and cytogenetic presentation [18].

Gender assignments can be fraught with challenges. If
the diagnosis is established early, gender assignment may be
infuenced by fertility and functional potential as well as
phenotypic sex. Gender reassignment is usually not done if
the diagnosis is made late, but management should still be
individualized to suit the patient [19]. Te index patient and
his family deliberated for a long time before making an
informed decision to maintain the gender of rearing. Te
option of maintaining a male phenotype with testosterone
injections, relative to switching to a female gender, was more
expensive and inconvenient. In our setting, testosterone
patches/gels are largely unavailable and expensive. Alter-
natively, they were also worried about the potential stigma if
the child had to switch gender at this age. Tis further
emphasizes the necessity of making the diagnosis early to
give the family more freedom to choose the gender of rearing
based on the prevailing circumstances.

Surgical management consists of surgical correction of
medically concerning issues like malignancy, shaping of the
internal and external genitalia to the desired gender with
preservation of gonadal tissue concordant with the sex of
rearing, and removal of all discordant tissue [16].

Unlike patients with mixed gonadal dysgenesis and pure
gonadal dysgenesis, the risk of malignancy in OT-DSD is
much lower. Te slightly increased risk of malignancy in
OT-DSD likely stems from the ectopic position of dysgenetic
testicular tissue, as well as an increased risk of gonado-
blastoma in dysgenetic gonads with Yp material [16, 20].
Other reported complications in males include urethral
fstula and late urethral stenosis [21].

4. Conclusion

Tis case report will help improve the awareness of clinicians
and the general public about the myriad forms of pre-
sentation of OT-DSD. DSDs, including OT-DSD, should be
suspected when there are multiple genital malformations.
Apart from ambiguous genitalia/multiple genital anomalies,
OT-DSD can also present in adolescence as progressive
bilateral gynecomastia. Improved awareness will result in
earlier diagnosis and subsequently aid in the prevention of
gender dysphoria and stigmatization, with improved pa-
rental acceptance of their children with DSD.

Te management of OT-DSD can be especially chal-
lenging in resource-limited settings. Special considerations
include the fnancial burden of investigations and treatment,
the unavailability of some diagnostic modalities, and
entrenched socio-cultural norms stigmatizing sexuality is-
sues. Te management of a patient with OT-DSD must
therefore be carried out seamlessly by a multidisciplinary
team in a socio-culturally sensitive manner to achieve the
most yields with minimal cost. A genetic counselor as
a member of the multi-disciplinary team is needed.
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