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Ovotesticular Disorder of Sexual Development
and Non-Palpable Testis
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ABSTRACT

Disorders of sexual development (DSD) refers to a group of diseases that links the mismatch between an individual’s genetic and gonadal
development and its phenotype. Ovotesticular DSD (true hermaphroditism) is one such disease, in which both male and female gonads are
present.

A 15-year-old boy with a history of surgery for non-palpable testis was examined due to bilateral gynecomastia and known gonosomal
mosaic of Klinefelter syndrome. The external genital was matured as male and, in the left half of the scrotum, there was a testicle of
normal size. Despite uncertain resistance on the right side, however, the right testis was not palpable. Revision of the right groin revealed

a surprising finding in the form of an ovary with a dilated fallopian tube, both of which were completely removed. Surgical revision

of the left testis with biopsy was performed. The surgery was completed with a bilateral mastectomy. The postoperative course was
uncomplicated, and the boy is content and fully integrated into his peer group. True hermaphroditism is a rare type of DSD. In the case
described, DSD was not exhibited until puberty, after an examination for gynecomastia. The case also confirms the necessity of clarification
and long-term follow-up of patients with unclear findings during surgery for non-palpable testis. Diagnostic laparoscopy is clearly indicated
in these situations.
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INTRODUCTION

Disorders of sexual development (DSD), previously termed
“intersex”, refers to a heterogeneous group of diseases
that links the mismatch between an individual’s genetic
and gonadal development and their phenotype. A basic
genetic status of “XX” primarily determines female geni-
tal organs and phenotype. A system of genes, namely, TDF
(testis determining factor) and SRY (sex-determining re-
gion on Y-chromosome) located on the short arm of the
Y chromosome, is required for male development. The
presence of these genes leads to differentiation of origi-
nally undifferentiated gonads. The hormones produced by
the fetal testicle then modify phenotypic sex (1, 2). How-
ever, there are numerous deviations and pathologies that
can completely disrupt this process. Ovotesticular DSD
(previously termed “true hermaphroditism”) is such an
example of a DSD in which both male and female gonads
are present in an individual. Gonadal or phenotypic sexu-
al disorder may occur in an individual immediately after
birth; however, there are also variants that manifest lat-
er in adolescence, as in the case described in the present
article, or during adulthood. Treatment of DSD involves
an interdisciplinary approach, including pediatric, endo-
crine, surgical, urological and, finally, psychosocial care.
The timing of surgery depends on the type of disorder, age
at diagnosis, and psychosocial considerations (3). Given
the hormonal production and the increased risk for ma-
lignant germ cell tumors in abnormally localized gonads,
surgical treatment should not be postponed. At this point,
DSD treatment is intertwined with treatment of non-pal-
pable or pathologically undescended testes in otherwise
healthy boys.

CASE REPORT

A 15-year-old boy was referred to the pediatric surgeon
for bilateral gynecomastia and confirmed rare gonosomal
mosaic of Klinefelter syndrome 46XX[84]/47XXY[16], pre-
viously examined by an endocrinologist. The patient was
otherwise healthy, with normal height and body propor-
tions. He had an unremarkable medical history, except
for surgery for the presumed undescended right testis
at 15 months of age. Symmetrical bilateral gynecomastia
grade II was present and pubic hair within the context
of pubertal development was evident (Fig. 1). The exter-
nal genitalia were fully matured in the male line, Tanner
G5, P4, A3. The left half of the scrotum contained a nor-
mal size testicle. The right side, however, exhibited elastic
resistance in the groin extending into the scrotum, mea-
suring approximately 2 x 2 cm in area; nevertheless, the
right testis was not palpable. Laboratory investigations
revealed a hypergonadotropic status testosterone level,
although other biochemical examinations were within
reference limits. Human chorionic gonadotropin and al-
pha-fetoprotein levels were unremarkable. With these
results, the boy was referred to an outpatient department
of Pediatric Surgery. According to the currently defunct
operative protocol used to revise the right groin at the age
of 15 months, it was found that tissue that was supposed
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to be in the right testicle rudiment was removed. Diagnos-
tic laparoscopy was not performed at that time. However,
microscopic examination of the removed tissue did not
confirm the presence of testicular tissue. Subsequently,
the boy was lost to surveillance and follow-up. At 15 years
of age, the boy underwent ultrasonography after physical
examination. Normal homogeneous testis on the left and
a structure mimicking a small testicle on the right, with
possible incipient hydrocele, were evident. After multidis-
ciplinary board consultation, surgery was scheduled. The
actual surgery was made two months after the first exam-
ination. The resistance in the right groin was already twice
as large and visible.

First, diagnostic laparoscopy was performed with the
patient under general anesthesia to assess the type of in-
ternal genital organs in the abdominal and pelvic cavities.
Entrances to both inguinal canals were closed. The vas
deferens and spermatic vessels entered the left inguinal
canal, whereas vas deferens was absent on the right side,

Fig.1 Gynecomastia grade Il on both sides.

Fig. 2 Peroperative finding in the inguinal region - ovary and
fallopian tube on the right.
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where only spermatic vessels entered the inguinal canal.
Revision of the right inguinal region revealed a surprising
finding of an ovary with a dilated Fallopian tube filled with
serous fluid (Fig. 2); both of these organs were completely
removed. Subsequently, surgical revision of the left, mac-
roscopically normal, testis with a punch biopsy was per-
formed. The testis was then fixed into the scrotum and has
been left in situ. The surgery was completed with bilateral
mastectomy, with a subareolar incision at the end of the
procedure.

Microscopic examination of the tissue from the right
groin revealed a fully developed but dilated fallopian tube
and ovarian tissue with primordial follicles. Testicular
tissue was absent. Examination of the left-side testis re-
vealed complete sclerosis in approximately one-half of the
tubules and absence of spermatogenesis in the remaining
tubules. This finding was consistent with the diagnosis
of germ cell aplasia. Within the interstitium, there were
a few scattered cells with eosinophilic cytoplasm, most
likely representing immature Leydig cells (Fig. 3).

The postoperative course was uncomplicated, and all
surgical wounds healed per primam. The cosmetic out-
comes in all regions were favorable. The boy is under con-
tinual care of a pediatric endocrinologist and a pediatric
surgeon. His psychological well-being is favorable, and
he does not need the specialized care of a mental health
professional. He was fully satisfied with the postoperative
outcomes and has fully integrated into his peer group.

DISCUSSION

DSD is a group of diseases manifesting as various ab-
normalities of genetic, gonadal, and phenotypic sex. The
most common example of DSD is congenital adrenal hy-
perplasia, accounting for approximately 70-80% of cases.
As surgical treatment, feminizing genitoplasty is usually
performed. Ovotesticular disorders account for approx-
imately 3-10% of DSDs, the most common of which in-
clude karyotype 46 XX (53%), and chromosomal mosai-
cisms (40%) and 46 XY (7%). According to Matsui (4), the
most common gonadal combination is ovotestis with ova-
ry (33.9%), followed by ovary and testis (24.2%), bilateral
ovotestis (20.6%), and ovotestis and testis (16.4%). The true
hermaphrodite, an individual with a simultaneously de-
veloped ovary and testicle and karyotype 46XX, 47 XXY, as
in our case, is a very rare finding. Comprehensive studies
are rare, and very few have described a large number of
patients. Thus, extensive experience with treatment and
long-term follow-up is lacking (3). There is a 2.6-4.6% in-
creased risk for malignant transformation of ovotesticu-
lar gonads in boys with karyotype 46 XY (5). In girls with
ovotesticular disorders, the presence of testis leads to
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Fig. 3 Histological findings: (a)
ovary, (b) Fallopian tube, (c) testis.

early virilization; therefore, early surgical and endocrin-
ological treatments are recommended (2). Other factors,
such as age at diagnosis and psychosocial aspects, also
play an important role. The majority of DSD defects are
detected early after birth or in the first years of a child’s
life. Experience with the boy in our case and some other
publications demonstrate that ovotesticular disorder may
only become evident also later, in older children or even
in adults. In a previous study, Caputo reported a case in-
volving a 53-year-old man with hypergonadotropic hypo-
gonadism that was revealed incidentally when the patient
was treated for urolithiasis. Clinically, the man had mi-
cropenis, undifferentiated external organs, and normally
formed secondary sexual characteristics. After genetic and
magnetic resonance examination, he underwent laparos-
copy with removal of a uterus with adnexa, ovary, and tes-
tis from the abdominal cavity (6, 7). The timing of surgery
also involves psychosocial considerations. Gonadal organs
are diverse in newborns or young children with ovotes-
ticular disorders, and assessment of further development
can be difficult. Previous publications have recommended
postponement of definitive surgery until the pre-pubertal
or adolescent period (1). In girls with karyotype 46 XX,
however, there is agreement regarding the elimination
of male or atypical gonads (testis, ovotestis) at an early
age (8, 9).

The boy described in the present case, points out one
more aspect, which is the suitability of diagnostic lapa-
roscopy in the treatment of undescended and non-pal-
pable testes. Cryptorchidism (i.e., impaired testicular
descent and position in boys), is one of the most common
congenital malformations in general. It affects approxi-
mately 1-4.6% of newborns but up to 30-45% of preterm
newborns. At 1 year of age, the percentage of persistent
cryptorchidism varies from 0.8-1.8% (1, 2, 10). Neona-
tal germ cells are converted in spermatogonia between
months 3 and 9, and there is clear evidence of a decrease
in germ cells after this period and fibrous rebuilding in
pre-school age. The incidence of malignant germ cell tu-
mors in undescended testes has been reported to be ap-
proximately 1.7% (10). For these reasons, cryptorchidism
should be diagnosed before 6 months of age and surgery
should be performed within the first year of life. Non-pal-
pable testes (i.e., testes that are not palpable in the scro-
tum or inguinal region), have been described in 10-15%
of cryptorchidism cases (10, 11). Clinical examination is
usually followed by ultrasonography (USG). While the
specificity of USG examination is 91% for testes located
in the inguinal canal, the sensitivity is only 78%, and the
yield of USG examination decreases significantly to ap-
proximately 30-40% in cases involving intra-abdominal
retention (non-palpable testes) (10). In Europe, USG is
used to diagnose non-palpable testes in approximately
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49% of cases; in the United States, however, this figure
is only 12% (12). Independently, USG examination is rec-
ommended as the next step in examining the patient un-
der general anesthesia at the beginning of the operation.
Currently, diagnostic laparoscopy is considered to be the
gold standard modality in the treatment of non-palpable
testis (12). Both, monocentric and multicentric studies de-
scribe ovotesticular disorders as an indication for gonadal
exploratory diagnostic laparoscopy in cases of non-pal-
pable testis (11, 13). In our case, diagnostic laparoscopy
for non-palpable testis was not performed at 15 months
of age, and the result of histological examination of the
removed tissue from the right groin, where the testis was
absent, was not correctly interpreted by the clinicians. At
present, diagnostic laparoscopy is currently performed at
our department in every patient with non-palpable testis
or non-specific resistance in the scrotum or groin. This
structure could be mistaken for atrophic testicular rudi-
ment and the testicle itself could be located intra-abdom-
inally. The preoperative ultrasound examination is not
considered decisive. The final diagnosis is always ensured
by histology. In case of unclear peroperative findings, his-
tological examination can be performed peroperatively.
Patients after these operations are observed annually un-
til puberty.

CONCLUSION

True hermaphroditism is a rare type of ovotesticular DSD.
In our case, it was not evident until puberty, following an
examination for gynecomastia. After multidisciplinary
examinations, surgery was performed and the ovary and
fallopian tube were removed, with a histologically con-
firmed second testis fixed and mastectomy performed. The
postoperative course was uncomplicated, and the boy is
healthy, content, and fully integrated into his peer group.
This case confirms the necessity of clarification and long-
term follow-up of patients with unclear findings during
surgery for non-palpable testis. Diagnostic laparoscopy is
clearly indicated in all of these situations.
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