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Abstract

Ovotesticular disorder of sex development (OT-DSD) is a rare condition characterized by the presence of both ovarian and testicular tissue in the gonads.
Management and sex designation of these patients depend on several factors, and an underlying potential for gender dysphoria should be
acknowledged. We present a case of a patient diagnosed with 46,XX OT-DSD at 12 months old who was attributed a female sex designation but
started manifesting gender dysphoria during adolescence. Gender identity is an important factor to consider on long-term follow-up of OT-DSD patients.
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Introduction

Disorders of sex development are “congenital conditions in which
development of chromosomal, gonadal, or anatomical sex is
atypical” [1]. Ovotesticular disorder of sex development
(OT-DSD) is a rare condition characterized by the presence of
both ovarian and testicular tissue in the same or the contralateral
gonad and is more frequently associated with a 46,XX karyotype.
Upregulation of genes involved in activation of testicular path-
ways or loss of function of genes responsible for repressing testicu-
lar development constitute the molecular basis for disorders of
gonadal ovarian development. Clinical presentation may vary
but atypical genitalia is a common feature in the majority of pa-
tients [2]. A normal puberty onset may occur if gonadal-sparing
surgery is performed but hormonal replacement therapy may be
required for full pubertal development and during adulthood [3].

Optimal management of patients with OT-DSD should in-
volve multidisciplinary teams, including endocrinology, sur-
gery, and mental health care. Being rare, data on long-term
outcomes of patients presenting with OT-DSD is scarce and
sex designation ruling depends on factors such as age at diagno-
sis, phenotype of the external genitalia, internal structures, and
fertility potential. Gender identity should be an important fac-
tor to consider during follow-up, although the prevalence of
gender dysphoria in this population remains unknown [2, 4].

We present a case of a patient with OT-DSD who was at-
tributed a female sex designation at birth and later reported
gender dysphoria and identified as male.

Case Presentation

A 12-month-old patient from Guinea-Bissau was referred to
pediatric surgery for management of ambiguous genitalia.

Parents were consanguineous (second cousins) and the gesta-
tional and perinatal periods were uneventful. Karyotype was
46,XX with a negative fluorescence in situ hybridization for
sex-determining region Y (SRY). A pelvic magnetic resonance
imaging scan showed penile hypoplasia, absence of an uterus,
and suggested cryptorchidism at the right inguinal tract.
Genitoscopy showed absence of a vagina and a cystoscopy re-
vealed a male-phenotype urethra with a prostatic utricle.
Serum 17-hydroxyprogesterone was 1.51 nmol/L (0.50 ng/mL)
(<3.00 nmol/L; <1.00 ng/mL), ruling out congenital ad-
renal hyperplasia. A hormonal profile revealed a serum
estradiol <18.4 pmol/L (<5.0 pg/mL) (<18.4-80.5 pmol/L;
<5.0-21.9 pg/mL), elevated total testosterone for the female
reference range (1.35 nmol/L, 0.39 ng/mL; <0.09-0.20 nmol/L,
<0.03-0.06 ng/mL), FSH 0.93 TU/L (0.72-5.49 IU/L), and LH
<0.10 IU/L (<0.10-0.10 IU/L). Anti-Miillerian hormone
levels were not assessed at this point. Suspicion for the
presence of testicular tissue in a 46,XX individual led to an
exploratory laparotomy, and biopsy of the gonads was per-
formed. Pathology report revealed ovarian tissue along with
an associated fallopian tube in the left gonad and confirmed
the presence of ovotestis in the right gonad, establishing the
diagnosis of OT-DSD.

Treatment

Because of the absence of a clear male external genitalia
appearance, the patient had been raised as female from birth.
According to karyotype and in agreement with parental
preference, a decision was made to perform bilateral gonadec-
tomy and clitoroplasty at age 12 months. The child went
back to Guinea-Bissau and returned to Portugal at the age of
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8 years old, initiating an endocrinology follow-up. Physical
examination revealed weight of 48.6 kg (>P97), height
135.5 cm (P90-97), Tanner stage I, and a blind vagina
with normal clitoris size. Blood tests showed elevated FSH
12.53 mUI/mL (0.39-6.59 mUI/mL), within reference range
LH 1.07 mUI/mL (<0.10-1.19 mUI/mL) and low levels of
estradiol 21.3 pmol/L (5.8 pg/mL) (<18.4-167.0 pmol/L;
<5.0-45.5 pg/mL), and total testosterone 0.14 nmol/L
(0.04 ng/mL) (<0.09-0.88 nmol/L; <0.03-0.25 ng/mL). Anti-
Miillerian hormone levels were undetectable (0.07 pmol/L,
0.01 ng/mL; 4.43-55.71 pmol/L, 0.62-7.8 ng/mL).

Outcome and Follow-up

Given the history of bilateral gonadectomy, spontaneous pu-
berty onset was not expected. Transdermal estradiol was ini-
tiated at age 15 years, somewhat later than the recommended
age of 11 to 12 years for initiation of sex steroid replacement.
Regarding surgical procedures, the patient was submitted to a
vaginoplasty at age 13 years.

Seven months after estradiol initiation, the patient chose to
interrupt treatment and was referred for psychiatric evalu-
ation, where a diagnosis of gender dysphoria was established.
Intramuscular testosterone enanthate 250 mg at 4-week inter-
vals was initiated at age 18 years but was stopped after a
6-month trial because the patient identifies as male but is
not interested in seeking gender-affirming hormone therapy
at the present time. A bone density scan revealed a normal
hip and lumbar spine Z-score for the female reference range.

Discussion

OT-DSD is an uncommon condition, more prevalent in chil-
dren from the sub-Saharan Africa, with the majority of cases
presenting as 46,XX OT-DSD [5], as was the case of our pa-
tient. Being a rare condition, relevant data to guide clinical
management, including how to best decide gender of rearing,
is lacking. A multidisciplinary team evaluation, along with
parental counseling and consent, is advisable in a scenario in
which either male or female sex designation may be suitable.
Most studies report a predominant male sex assignment,
which could be in part explained by sociocultural factors
[3, 6]. Furthermore, the presence of significant external viril-
ization and poorly formed internal Miillerian structures may
argue in favor of a male sex designation. In this particular
case, the decision of sex designation was mostly made in re-
gard to genotype in a way that, being a 46,XX individual, a
female sex was attributed. That the patient later reported gen-
der dysphoria highlights the importance of keeping several
factors in mind that might influence the decision of sex desig-
nation and should not be guided solely by karyotype.
Karyotype is essential for initial classification of disorders
of sex development (DSD) in 3 main groups: sex chromosome
DSD, 46,XY DSD, and 46,XX DSD. Further genetic testing
may be undertaken as knowledge of the underlying genes in-
volved in DSD expands. Expression of “pro-testis” genes
such as SOX9 and NRSAT or down-regulation of pro-ovarian
genes (RSPO1, WNTH4, and NR2F2) have been implicated in
46,XX OT-DSD. Translocations involving SRY, the main
trigger for testicular differentiation, may also be found; in
our patient, this was excluded through fluorescence in situ
hybridization. Sequencing of gene panels relevant to DSD
can be applied to help identify the causative gene [2, 3].
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Interpretation of positive findings can be challenging and a
clinical geneticist may be valuable, once again underlining
the importance of multidisciplinary teams.

Gonadal function varies, partly depending on gonadal sur-
gery decision. In patients submitted to gonadal-sparing sur-
gery, endocrine function and a normal onset of puberty may
be possible, although some will require hormonal replacement
therapy to complete pubertal development and during adult-
hood [7]. Progressive gonadal failure is common, particularly
affecting the testicular component, which becomes dysgenetic/
fibrotic over time with the need for testosterone replacement
therapy. On the other hand, ovarian tissue can remain func-
tional, leading to spontaneous ovulatory cycles during pu-
berty in a significant proportion of cases [2-4]. Our patient
underwent bilateral gonadectomy at age 12 months and re-
quired hormonal replacement therapy for pubertal develop-
ment. The patient reported distress at the physical changes
caused by estrogen, and gender dysphoria was diagnosed.
Regarding the genital surgeries performed, the patient does
not currently express dissatisfaction with genitalia appearance
and is not considering undergoing additional surgical proce-
dures. Nevertheless, current guidelines recommend that sur-
geries that are “cosmetic rather than vital for health” should
be deferred until adolescence/early adulthood, when patients’
preferences can inform decision-making and they are psycho-
logically motivated in the procedure [1]. We believe this could
have been the best course of action for our patient vs the deci-
sion to perform clitoroplasty and vaginoplasty at such young
ages. We assume that psychosocial and/or cultural factors
may have played a part on the anticipation of these surgeries.

Another important matter in patients with DSD is the risk of
germ cell tumors that depends on underlying diagnosis, localiza-
tion of the gonads, and patient age; presence of Y chromosome
material, dysgenetic gonads, and intra-abdominal location in-
crease the risk of such tumors. In 46,XX OT-DSD, the risk
was reported to be very low with rates of 2% to 4% as the Y
chromosome, which contains the gonadoblastoma locus, is
lacking and the testicular tissue is usually well differentiated
[2, 3]. However, a recent study including 15 46,XX OT-DSD
SRY-negative patients raises concern whether such patients
should be considered at low risk for germ cell tumors [8].
Histological evaluation of the gonads at the time of diagnosis
could be informative on the presence of precursor lesions of ma-
lignancy, but no specific surveillance recommendations exist. At
best, screening could be adapted from other DSD conditions in
which regular self-examination and annual ultrasonography
from puberty onward is advised [2, 3]. Accordingly, in our pa-
tient, it is not clear if gonadectomy could have been safely de-
ferred. On 1 hand, the patient returned to Guinea-Bissau
during childhood and surveillance for gonadal tumor risk would
have been difficult. On the other hand, even if gonadectomy was
performed, removing only the ovotestis while keeping the left
gonad intact might have been a more appropriate choice. A
third option would be to perform (partial) gonadectomy before
onset of puberty at a time when the patient could participate in
the decision or, if gender identity was uncertain, temporary use
of GnRH analogues could have been considered [2].

Gender dysphoria relates to the “distress and unease expe-
rienced if gender identity and designated gender are not com-
pletely congruent” [9]. Gender identity is likely dependent on
the interaction of several biological, environmental, and
sociocultural factors. Studies in patients with DSD suggest a
higher prevalence of gender dysphoria, pointing to a possible
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effect of pre- and neonatal androgen brain exposure in gender
development and behavior [3, 4, 9]. In line with these observa-
tions, we can hypothesize that the presence of testicular tissue
led to prenatal exposure to high testosterone levels, as seen by
the degree of internal and external genitalia androgenization,
which may have contributed to brain masculinization that
played a role in the patient’s psychosexual development.

Gender dysphoria rates in patients with OT-DSD are un-
known. Small sample studies show that patients with gender
dysphoria more often are those who were assigned a female
sex at infancy [3, 7, 10]. A South African study analyzing 64
patients with OT-DSD, with two-thirds assigned as males, re-
ported gender dysphoria in 8 patients who were all first as-
signed female; 5 of these underwent gender reassignment
[10]. In a small Brazilian cohort of 20 patients, similarly
with two-thirds of the patients assigned male at birth, 3 of
the 7 females were reassigned to the male gender [7].
Another study investigating pubertal outcomes of 23 patients
with OT-DSD in South Korea, in which the majority of pa-
tients were initially assigned as male, reported 1 case of gender
dysphoria [4]. Our case report is in accordance with these re-
sults. Nevertheless, such small cohorts are prohibitive from
drawing clear conclusions regarding gender dysphoria in
this population but are a reminder that it should be an import-
ant factor to consider on long-term follow up of OT-DSD.

Finally, psychosocial support must be an integral part of
management of OT-DSD. Mental health staff with expertise
in DSD is essential to ease decisions on gender assignment,
timing of surgery, discussing gender identity concerns, and
supporting decisions on sex hormone replacement [1]. Since
coming back to Portugal, our patient has regular follow-up
appointments with a mental health team.

In conclusion, OT-DSD is a rare condition characterized by
the presence of both ovarian and testicular tissue in the same
individual. Sex assignment should acknowledge factors such
as age at diagnosis, phenotype, internal structures, fertility po-
tential, and sociocultural factors. Even though gender identity
will be consistent with the assigned gender in most cases, a po-
tential for gender dysphoria should be recognized. This case
report underlines the importance of discussion of such a rare
complex disorder, for which clear management guidelines
are lacking, in multidisciplinary teams, and also the need to re-
flect on previous practices to improve care for DSD patients,
as our knowledge in this field evolves.

Learning Points

¢ Opvotesticular disorder of sex development is a rare condi-
tion characterized by the presence of both ovarian and tes-
ticular tissue in the same individual

¢ Sex rearing of these patients should be discussed by a multi-
disciplinary team and depends on several factors such as age
at diagnosis, phenotype, internal structures, and fertility po-
tential, even though clear management guidelines are lacking

¢ A potential for gender dysphoria in patients with ovotestic-
ular disorder of sex development should be acknowledged
even though in most cases gender identity will be consistent
with the assigned gender
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