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ABSTRACT

Ovotesticular disorder of sex development (true hermaphroditism) is a rare form of sex development disorder, accounting for
less than 10% of all cases. This condition is characterized by the simultaneous presence of both ovarian and testicular tissue,
regardless of karyotype.

This article presents a clinical case of a 61-year-old female patient diagnosed with a disorder of sex development for the first
time. During a routine outpatient ultrasound examination, the ovaries appeared enlarged with active blood flow, which was
disproportionate to the patient’s age and postmenopausal status. The uterus and cervix were absent. The patient reported
primary amenorrhea, no history of pregnancies, and an active sexual life since the age of 20. She had been married since the
age of 25 and had never sought medical advice regarding infertility or amenorrhea. Further genetic and cytogenetic analysis
revealed a 46,XY karyotype, associated with a high risk of gonadal malignancy. Bilateral adnexectomy was performed.
Histological examination confirmed the presence of both ovarian and testicular tissue in the gonads, consistent with a diagnosis
of ovotesticular disorder of sex development with bilateral ovotestes. In cases with a 46,XY karyotype, bilateral adnexectomy
is indicated due to the significant risk of malignancy.
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AHHOTALMA

OBoTecTMKyNApHOe HapyLueHne GopMUPOBaHUS Nosia (MCTUHHLIN repMadpoAnTU3IM) — pefikas hopMa HapyLeHus GopMupo-
BaHWA Nofa, coctaensowas MeHee 10% oT Bcex cnydaeB. [laHHOe COCTOAHME XapaKTepusyeTcs 0fHOBPEMEHHLIM HaNniMeM
0BapWabHOM U TECTUKYNAPHON TKaHEN BHe 3aBUCMMOCTM OT KapuoTHna.

B cTaTbe onMMcaH KIMHWUYECKMIA Cilyyall NaLMEHTKW C BrepBble BbiSIBIEHHBIM B 61 rof HapylleHueM ¢hopMUPOBaHUs nona.
Ha ambynatopHoM npodunakTyeckoM npuéMe npu nposeaeHnn Y3W obHapyKeHo, YTO IMYHMKM He COOTBETCTBOBa/IM BO3pa-
CTy ¥ CTaTycy MeHonay3bl (yBeSMYEHHbIE B pa3Mepax, aKTUBHbIN KPOBOTOK) MPM OTCYTCTBMM MaTKM U LLIEMKKU MaTKW. [TaumeHT-
Ka yKasana Ha 0TCYTCTBME MeHCTpyaumin U bepeMeHHOCTel, nonoBas u3Hb ¢ 20 net, 3amyxeM ¢ 25 net. 1o Bonpocam bec-
MoAMA W OTCYTCTBUS MEHCTPYaLMM K TMHEKoNory He obpalanack. [pu 4oo0bcnesoBaHUM y FreHETUKOB U LIMTOr@HETUYECKOM
obcnefoBaHMM Obin BbISBNEH KapuoTun 46,XY, acCoLMMPOBaHHLIN C NOBBILUEHHBIM PUCKOM ManMrHu3aummn roHaa. lMposeaeHo
onepaTUBHOE JieyeHne B 06bEMe BunaTepanbHOM agHEKCIKTOMUK. [UCTONOrMYECKOE UCCNeA0BaHUE BLISBUIO HanK4mMe B ro-
Hajax Kak 0BapuasbHOW, TaK U TECTUKYNAPHOI TKaHW, YTO COOTBETCTBYET AMArHO3y «OBOTECTUKYNAPHOE HapyLleHue GpopMu-
poBaHMWe Mona ¢ ABYCTOPOHHUM 0BOTECTUCOMY. [1py BhiSIBNEHUM KapuoTuna 46,XY nokasaHa bunatepanbHas aHeKCIKTOMUA
3-3a BbICOKOr0 pUCKa ManMrHu3aLmm.

KnioueBble cnoBa: HapyleHue $OpMUPOBAHUS MOMA; UCTUHHBIA repMagpoaMTU3M; OBOTECTUKYNSIDHOE HapyLUeHue
$opMMpOBaHMA NoNa; 0BOTECTUC; ABYCTOPOHHUIA OBOTECTUC; KIIMHUYECKMIA ClyYai.
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INTRODUCTION

Disorders of sex development (DSD) are a group of con-
genital conditions characterized by a discrepancy between
chromosomal, gonadal, and phenotypic sex. The estimated
incidence is 1 in 4,500 newborns [1, 2]. DSDs include ovo-
testicular disorder of sex development (OT-DSD), otherwise
known as true hermaphroditism, in which both male and
female gonads are present concurrently. This condition is
among the most uncommon forms of DSD (less than 10% of
all cases), with an incidence of 1in 100,000 newborns [3, 4].
In individuals diagnosed with OT-DSD, the karyotype 46,XX
is present in 60% of cases; chromosomal mosaicism involv-
ing the Y chromosome is observed in 33% of cases, and the
46,XY configuration is identified in 7% of cases [5]. In OT-DSD,
the external genitalia are usually abnormal in structure, but
may appear as typically male or typically female. The primary
diagnostic modality for OT-DSD is histological examination of
the gonads to confirm the concurrent presence of ovarian and
testicular tissues.

CASE DESCRIPTION

Patient K, female, aged 61 years, had not consulted a
gynecologist and had not undergone any screening tests. For
the first time, during a routine outpatient ultrasound exam-
ination at the age of 61 years, the ovaries appeared enlarged
with active blood flow, disproportionate to the patient’s age
and postmenopausal status, in the absence of the uterus and
cervix. The patient reported primary amenorrhea; no history
of pregnancies, and an active sexual life since the age of
20 years. She had been married since the age of 25 years
and had never sought medical advice regarding infertility or
amenorrhea. Associated diseases include fibroadenomas of
both mammary glands and obesity.

A physical examination revealed that the external geni-
talia were properly developed; the vagina was narrow; the
mucosa was of normal color, and the vaginal vault was
blind-ended.

According to the transvaginal ultrasound data, the uterus
was not visualized; a right ovary measuring 31x44x19 mm,
and a left ovary measuring 31x41x27 mm, with three single
cystic small inclusions up to 5 mm and active blood flow.

According to the contrast-enhanced pelvic magnetic res-
onance imaging data, the uterus was not visualized; a right
ovary measuring 41x24x19 mm; cystic inclusions measur-
ing 17.14 mm, and left ovary measuring 42x38 mm, with a
structure similar to the right ovary. No pelvic lymphadenop-
athy or abnormal foci in the pelvic bones were observed. The
oncological markers were found to be within normal limits.

After a thorough review of the patient’s medical history,
physical examination findings, and the results of instrumental
and laboratory tests, the patient was suspected of having
DSD. Consequently, she was referred to a geneticist for fur-
ther consultation.
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Genetic counseling (Fig. 1) revealed that the proband’s
mother had experienced a spontaneous early miscarriage
during her first pregnancy. The proband’s mother had been
diagnosed with ovarian cancer and died at the age of 77 years,
and the proband'’s father had been diagnosed with lung cancer
and died at the age of 65 years. According to the proband,
the parents resided in a chemically polluted area. A review
of the maternal family history revealed that the grandmother
had type 2 diabetes mellitus and died at the age of 81 years,
whereas the grandfather had arachnoiditis and died at the age
of 54 years. The paternal family history was not documented.

Based on the history, clinical and genealogical analysis,
clinical and phenotypic examination, and laboratory tests, the
patient was given a preliminary diagnosis of testicular femi-
nization syndrome, which should be distinguished from sex
inversion syndromes of types 1-9 (Table 1).

To further clarify the diagnosis, a cytogenetic test was
performed, during which 30 metaphase plates were ana-
lyzed, and the resulting karyotype was found to be 46,XY,
which is indicative of a male subject.

The diagnostic techniques revealed a genetic abnormality,
identified as 46,XY DSD (chromosome 9 inversion). Such pa-
tients are recommended to undergo molecular genetic test-
ing to search for pathogenic variants in the AR gene, which
is responsible for the development of testicular feminization
syndrome, characterized by X-linked recessive inheritance.
DNA testing searching for mutations in the AR gene is useful
if the proband has female siblings, and they are planning to
have children, since the patient's mother could be a carrier
of a pathogenic variant in the AR gene. In the present study,
such testing was inappropriate.

After further examination, the patient was admitted to the
Clinical Hospital No. 4 of the Sechenov University (Moscow)
for scheduled surgery, which included laparoscopy and bi-
lateral adnexectomy.

Intraoperative findings included the absence of the uter-
us, the presence of two rudimentary, blind-ended fallopian
tubes in the appendage projection, and enlarged, dense ova-
ries measuring up to 4 cm on both the right and left sides,
with no evidence of functional activity.

1
Arachnoiditis,
54 years of age

1
Lung cancer,
65 years of age
]

1 2 3
65 years 66 years

2
Type Il diabetes,
81 years of age

2
Ovarian cancer,
77 years of age

Fig. 1. Patient's Pedigree.
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Table 1. Genetic spectrum of 46,XY sex reversal disorders
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Condition Gene OMIM Inheritance type Key phenotypic characteristics
46,XY sex SRY 400044 Y-linked Female phenotype, secondary sexual characteristics develop
reversal, in a female pattern, uterus and fallopian tubes are normally
type 1 developed or hypoplastic, dysgenetic ovaries lacking follicles
Karyotype: 46,XY
46,XY sex NROB1 300018 X-linked Female external genitalia, small or hypoplastic uterus, gonadal
reversal, dysgenesis
type 2
46,XY sex NR5A1 612965  Autosomal dominant  External genitalia may be male (hypospadias, testes located in
reversal, Autosomal dominant  the pelvis, gonadal histology reveals fibrotic tissue without germ
type 3 cells) or female (hypertrophied clitoris, small hypoplastic uterus).
Low testosterone, elevated LH and FSH. Karyotype: 46,XY
46, XY sex 9p24.3 154230 — Short stature, trigonocephaly, flat nasal bridge, micrognathia,
reversal, deletion, low-set small ears, high-arched palate. External genitalia may
type 4 candidate be male (micropenis, hypospadias, small testes) or female
genes: (hypoplastic labia majora, normal or rudimentary uterus).
DMRTI, Karyotype: 46,XY
DMRT2
46,XY sex CBX2 613080  Autosomal recessive  Female external genitalia, normal uterus and cervix, normal
reversal, ovaries with primordial follicles. Undetectable anti-Miillerian
type 5 hormone, elevated FSH, normal LH, low testosterone, normal
cortisol. Karyotype: 46,XY
46,XY sex MAP3K1 613672  Autosomal dominant  Tall stature, external genitalia may be male (hypospadias,
reversal, gonadal dysgenesis) or female (enlarged clitoris, normal or
type 6 hypoplastic uterus, normal fallopian tubes, hypoplastic ovaries).
Sparse body hair, hirsutism. Some cases show a fully female
phenotype with normal external genitalia. Karyotype: 46,XY
46, XY sex DHH 233420  Autosomal recessive  Female external genitalia, hypoplastic uterus, presence of
reversal, fallopian tubes, possible epididymis, hypoplastic ovaries, risk
type 7 of ovarian malignancy. Associated with muscle weakness, skin
abnormalities, and sensorimotor polyneuropathy. Karyotype:
46, XY
46,XY sex AKR1C2 614279  Autosomal recessive  External genitalia may be male or ambiguous. Cryptorchidism,
reversal, AKR1C4 testicular tissue capable of testosterone production. Rare cases
type 8 may have rudimentary Miillerian structures. Karyotype: 46,XY
46,XY sex ZFPM2 616067  Autosomal dominant  Ambiguous genitalia, hypertrophy of the labia majora, fused
reversal, labia minora, rudimentary vaginal cavity, hypoplastic uterus.
type 9 Some patients may have learning disabilities, autism, and speech

disorders. Karyotype: 46,XY

A histological examination of the excised appendages
(see Fig. 2-9) revealed the concurrent presence of ovari-
an stroma and testicular tissue, consisting of tubules lined
with Sertoli cells devoid of atypia and spermatogenesis, sur-
rounded by Leydig cells. This finding suggests the presence
of bilateral ovotestes. Fallopian tubes exhibited signs of hy-
poplasia, manifesting as a polycystic mass lined by a single
layer of flattened tubal epithelium.

Based on the histological and cytogenetic data, 0T-DSD
(true hermaphroditism) with bilateral ovotestes was diag-
nosed.

DOl https://doiorg/10.17816/30g629797

DISCUSSION

OT-DSD is a rare form of DSD characterized by the simul-
taneous presence of both male and female gonads in an indi-
vidual, regardless of karyotype. In 90% of cases, ambiguous
genitalia are present at birth, whereas in the remaining cas-
es, the external genitalia exhibit the typical structure of either
a male or a female [6]. Other manifestations may include
hematuria, gynecomastia, abdominal pain, primary amen-
orrhea, and infertility. The diagnosis of OT-DSD is typically
made during the neonatal period, in cases where atypical
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genitalia are observed, or in adolescence, when the primary There are several variations in the combination and posi-
complaint may be, for instance, the absence of menarche in  tion of ovarian and testicular tissues:
patients with female-type external genitalia. The diagnosis is 1. Lateral: testis and a contralateral ovary (30% of cases).
based on the histological examination of the gonads, which 2. Bilateral: both testicular and ovarian tissues, usually
confirms the simultaneous presence of two types of tissue:  represented by an ovotestis that is identified on both sides
ovarian and testicular. (50% of cases).

A B o

Fig. 2. Right uterine adnexa. Fragments of the ovotestis composed predominantly of testicular tissue (A) with a lobulated structure and
ovarian stroma (B), enclosed within a thick tunica albuginea (C). Hematoxylin and eosin staining, x800.

Fig. 3. Ovarian component of the ovotestis, consisting of fibroblasts. Hematoxylin and eosin staining, x60.

Fig. 4. Testicular component of the ovotestis, composed of seminiferous tubules lined with Sertoli cells without atypia and without sper-
matogenesis, along with areas of Leydig cells. Hematoxylin and eosin staining, x60.

DOI: https://doiorg/10.17816/a0g629797
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Fig. 5. Right fallopian tube with features of hypoplasia, presenting as a polycystic structure lined by a single layer of flattened tubal
epithelium. Hematoxylin and eosin staining, x6.

Fig. 6. Left uterine adnexa. Fragments of the ovotestis consisting predominantly of lobulated testicular tissue and ovarian stroma,
enclosed within a thick tunica albuginea. Hematoxylin and eosin staining, x6.

Fig. 7. Ovarian component of the ovotestis, composed of fibroblasts with clusters of Leydig cells at the border with the testicular
component. Hematoxylin and eosin staining, x60.
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B

Fig. 8. Testicular component of the ovotestis, composed of seminiferous tubules lined with Sertoli cells without atypia and without sper-
matogenesis (A), surrounded by Leydig cells (B). Hematoxylin and eosin staining, x200, x60.

Fig. 9. Left fallopian tube with features of hypoplasia, presenting as a cystic structure lined by a single-layered tubal epithelium with
occasional epithelial projections. Hematoxylin and eosin staining, x200, x60.

3. Unilateral: ovotestis on one side and a testis or ovary
on the other side (20% of cases) [7, 8.

Ovotestis, a gonad consisting of ovarian and testicular
tissues that externally appears as a globular structure, de-
velops most frequently in individuals with OT-DSD [5, 9, 10].
Ganie et al. [11] conducted a comprehensive analysis of 111
cases of OT-DSD in South Africa. Based on histological stu-
dies of the interposition of ovarian and testicular tissues in
ovotestis, three distinct types were distinguished (Fig. 10):

(1) mixed type, in which the outer layer consists of ovar-
ian tissue of varying thickness; the inner layer consists of
stroma with scattered foci of testicular and ovarian tissue;

(2) compartmentalized type, in which the entire upper part
of the gonad consists of ovarian tissue; the lower part con-
sists of a cluster of testicular tissue;

(3) bipolar type, in which there is a strictly polar arrange-
ment of ovarian and testicular tissue.

The ratio of testicular to ovarian tissue in the ovotestis
affects their anatomical location, with 50% of ovotestes lo-
cated in the peritoneal cavity, 25% in the inguinal region, and
the remaining 25% in the labioscrotal folds [12].

Testicular tissue is usually poorly developed and may be
represented by immature seminiferous tubules lined with

DOI: https://doiorg/10.17816/a0g629797

Sertoli cells and containing spermatogonia. Leydig cells may
be present. Ovarian tissue is usually more developed. Patients
with OT-DSD have menstruation in 50% of cases, and pregnan-
cies and successful deliveries have been reported [13].

In individuals with OT-DSD, a karyotype of 46,XX is de-
termined in 60% of cases, 46,XY in 7%, and chromosomal
mosaicism with Y chromosome in 33%. The presence of Y
chromosome is detected mainly in patients without ovotestis.
Molecular testing has shown that in 10% of cases of 0T-DSD
with a 46,XX karyotype, the SRY gene may be detected, lead-
ing to the development of male gonads. Furthermore, latent
mosaicism on the Y chromosome or Y sequences in patients
with a 46,XX karyotype and point mutations in the SRY gene
in individuals with a 46,XY karyotype have been postulated as
potential etiologies of abnormal gonads [14].

The presence of the Y chromosome in the karyotype of
individuals with DSDs has been associated with an increased
risk of gonadal malignancy and the development of germ cell
tumors, including gonadoblastoma, seminoma, dysgermino-
ma, cystadenoma, and teratoma. Consequently, prophylactic
gonadectomy is recommended for these patients [15, 16].

0T-DSD is most frequently diagnosed during the neona-
tal period or in early childhood, particularly when abnormal
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ovarian tissue
testicular tissue

mixed compartmentalized

mixed type of ovotestes (89%) bipolar type of ovotestes (11%)

Fig. 10. Types of ovotestes.

gonads develop [17]. However, diagnosis may be delayed in
some cases due to mild symptoms, poor social conditions,
or limited access to well-qualified specialists in respective
fields. This may lead to adverse consequences, including the
development of cancer [18, 19].

A multidisciplinary approach involving gynecologists,
andrologists, urologists, geneticists, psychologists, and
endocrinologists is required to determine the most ap-
propriate strategy for managing and treating patients with
0T-DSD [9, 20].

CONCLUSION

The present study demonstrates a rare clinical case of
OT-DSD. The diagnosis is based on histological confirmation
of the simultaneous presence of ovarian and testicular tissue
in an individual, regardless of karyotype. If the karyotype is
46,XY, bilateral oophorectomy is indicated due to the high
risk of malignancy.
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[0MNOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. H.E. JleB4eHK0 — OCHOBHOW BKNaf, B pa3paboTky
KOHLLeNLyMW CTaTby, NOArOTOBKA TEKCTa, CoracHa NpuHATL Ha cebst
OTBETCTBEHHOCTb 3@ BCe aCMeKThl KJMHWYECKOro HabmioaeHwus;
E.B. CniyxaHuyk, ®.[1. TkaueHko, A.B. PyballieHko — ydacTvie B pas-
paboTKe KOHUEeNuMM cTaTbu U nofroToBke TekcTa; 0.A. AHyposa,
T.B. Ounmnnosa, MMM. JIuTBMHOBa — y4yacTMe B fieYeHUM na-
LMeHTa, MOArOTOBKE MaTepuancoB M OMUCaHMU KAWMHWUYECKOro
HabnofeHus. Bce aBTopbl MOATBEPHKAAlOT COOTBETCTBME CBOEMO
aBTOPCTBa MeXayHapoaHbIM KpuTepusam ICMJE (Bce aBTopbl BHECM
CYLLLECTBEHHBIN BKNIaA B pa3paboTKy KOHLEeNUMW, NpoBefeHune uc-
Ce10BaHWsA U NOATOTOBKY CTaTbW, MPOYAM U 0f06pUAM QUHAMBHYIO
BEpCU0 Nepef, NybivKaumen).

Cornacue Ha my6nukaumio. ABTOpbI MOAYYUIM MUCHMEHHOE CO-
rnacvie naumeHTa Ha nybimMKaLmio MEAULIMHCKUX AaHHBIX U (oTo-
rpacmi.

WUcTouHuk dmHaHCcUpoBaHMA. ABTOpbI 3asBNAIOT 00 OTCYTCTBUM
BHELLIHEro UHaHCMPOBaHUS NPY NPOBEAEHNM UCCNIEL0BaHMS.
PackpbiTue MHTepecoB. ABTOPLI AEKNAPVPYIOT OTCYTCTBME ABHBIX
1 NOTEHUMaNbHBIX KOHGDIMKTOB MHTEPECOB, CBA3aHHLIX C Nyb/mKa-
LiMen HacTOoALLLe CTaTby.
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