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True Hermaphroditism in a Young Dog

Geng Bir Kopekte Ger¢ek Hermafroditizm
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ABSTRACT Intersexualism occurs in all mammalian species, and the
pathogenesis of abnormal development of the gonads is still unclear. In
this case report, the clinical and histopathological findings of a case of
bilateral true hermaphroditism in a young dog are described. A 9-
month-old Maltese X Shih Tzu hybrid dog was brought to our clinic
with the complaint of a mass protruding from between the vulva lips.
Blood was taken to determine the animal’s general health status and
steroid hormone levels. Serum estradiol was measured as <5 pg/mL,
progesterone <0.2 ng/mL, testosterone <20 ng/dL. The C-reactive pro-
tein (CRP) level in the blood was found to be 1.4 mg/L. It was decided
to perform hysterectomy and penis amputation for treatment purposes
by taking a constent form from the patient’s owner. In conclusion, it
was seen that cases of intersexuality in dogs can be detected by a de-
tailed clinical and histopathological examination and treated with sur-
gical intervention.
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OZET interseksiializm, tiim memeli tiirlerinde goriiliir ve gonadlarin
anormal geligsiminin patogenezi hala belirsizdir. Bu olgu sunumunda,
geng bir kopekte bilateral gergek hermafroditizm olgusunun klinik ve
histopatolojik bulgular1 anlatilmaktadir. Dokuz aylik bir Malta X Shih
Tzu melezi kopek, vulva dudaklarinin arasindan ¢ikintt yapan bir kitle
sikayetiyle klinigimize getirildi. Hayvanin genel saglik durumunu ve
steroid hormon seviyelerini belirlemek i¢in kan alindi. Serum 6stradiol
<5 pg/mL, progesteron <0,2 ng/mL, testosteron <20 ng/dL olarak 6l-
¢lildii. Kandaki C-reaktif protein (CRP) seviyesi 1,4 mg/L olarak bu-
lundu. Tedavi amagli hasta sahibinden onam formu alinarak,
histerektomi ve penis ampiitasyonu yapilmasina karar verildi. Sonug
olarak kopeklerde interseksiialite olgularinin detayl klinik ve histopa-
tolojik inceleme ile tespit edilebilecegi ve cerrahi miidahale ile tedavi
edilebilecegi goriilmustiir.

Anahtar Kelimeler: Kopek; hormonlar; intersekstialite;
gercek hermafroditizm; ovotestis

A “hermaphrodite” is an animal possessing sex-
ual organs of both sexes. Male pseudohermaphrodites
have testicular tissue and female genital organs, while
female pseudohermaphrodites have male genital or-
gans and ovarian tissue. True hermaphrodites contain
gonadal tissues of both sexes.! Certain breeds show a
predisposition to specific birth defects, suggesting a
genetic basis.? In dog breeding, identifying breeds
prone to genital system malformations is crucial.?
Therefore, clinical, pathological, and cytogenetic
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evaluations are necessary to identify intersex cases in
small animal practice. This case report discusses the
clinical and histopathological findings of bilateral
true hermaphroditism in a young dog.

I CASE REPORT

A 9-month-old Maltese X Shih Tzu crossbreed dog
weighing 5.9 kg was brought to Istanbul University-
Cerrahpasa, Faculty of Veterinary Medicine, Depart-
ment of Obstetrics and Gynecology clinic with a
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complaint of a mass protruding from the vulva. Vagi-
nal examination revealed a swollen, red-pink colored
penis-like structure protruding from between the
vulva lips (Figure 1). This penis-like protrusion was
partially covered by the preputial fold. However, the
testicles were not felt in the area between the inguinal
ring and the underdeveloped scrotum.

A catheter was inserted through the orificium
urethra externa to determine whether the urinary tract
was functioning physiologically. Radio-opaque ma-
terial was injected into the urethra and digital radio-
graphy (DR, Ekovia, Korea) was taken. In the
ultrasonographic examination (Esaote MyLab One
Vet, Esaote Pie Medical, Genova, Italy), testicle-like
structures behind the kidneys and the uterus were vi-
sualized. Surgical intervention was decided as a treat-
ment. Total blood count and biochemical parameters
which were evaluated to avoid the anesthesia risks,
were within reference ranges. The serum estradiol
(E2), testosterone (Roche Cobas E601, China), and
progesterone (P4) (Siemens Immulite 2000, Ger-
many) were evaluated and serum steroid hormone re-
sults were presented in Table 1.

Infusion was started with Ringer’s lactate at a
rate of 7 mL/kg/hour (Mediflex, Kog¢ak Farma,
Tirkiye). For premedication, atropine sulfate was
used subcutaneously at a dose of 0.04 mg/kg (At-
ropine 0.2%, Vetas, Tiirkiye). For induction, 6 mg/kg
propofol was administered intravenously. The patient
was intubated with a number 4 intubation tube. Gen-
eral anesthesia was provided with isoflurane (Isoflu-
rane USP, Piramal Critical Care, USA) at a dose of

FIGURE 1: Images from vaginal examination;
A) Enlarged vulva with an os clitoridis and a large penis-like “clitoris” with a urethral
opening at its tip; B) Os clitoridis with retracted vulva lips resembling a penis

TABLE 1: Serum steroid hormone results

Parameter Conclusion Unit Reference

E2 <5.00 pg/mL 27-70: Proestrus
10-90: Estrus
<25 Metestrus
<40: Anestrus
10-40: Pregnant
<15: Neuter

P4 <0.20 ng/mL <1.0: Proestrus
<30.0: Estrus
5.5-12.0: Anestrus

Testosterone  <20.0 ng/dL 0-15

E2: Estradiol; P4: Progesterone

2.5% and oxygen at a dose of 0.5-1%. The vulvar lips
were suspended from the dorsal part using absorbable
surgical suture 2/0 (Monocryl, Medeks, Tiirkiye). Os
clitoridis was excised and removed with the help of
electrocautery (Zeus-400, 220V 50Hz, Korea). Vul-
voplasty was applied to the excision area. During the
operative procedure in the perivaginal area, ab-
sorbable suture material was used (Monocryl2/0,
Medeks, Tiirkiye) (Figure 2).

For laparatomy, the dog was placed in the ven-
trodorsal position. The testicle-like structures located
where the ovaries should be, the corpus and cornu
uteri were removed was removed (Figure 3). All su-
tures were made by using 2/0 absorbable suture ma-
terial (Monocryl, Medeks, Tiirkiye).

FIGURE 2: : Images from surgical intervention;
A) Vulva lips and os clitoridis; B) Os clitoridis excised with the assistance of
electrocautery; C) Excision of the clitoris



FIGURE 3: Images from laparotomy section;

A) Cervix, cornu and corpus uteri suspended with hemostatic forceps;

B) Dimensions of cervix, cornu and corpus uterus;

C) Atestis together with an epididymis on the cranial edge of the cornu uteri

After surgery, the antibiotic amoxicillin+clavu-
lanic acid (Synulox, HauptPharma, Italy) was ad-
ministered sc at a dose of 8.75 mg/kg for 7 days. The
meloxicam was given subcutaneously for 3 days at
0.2 mg/kg (Meloxicam, Bavet, Tiirkiye). All sutures
were removed at postoperative 10" day and the dog’s
health condition was good (Figure 4).

The enlarged clitoris, uterus, and gonads were
sent to the pathology department for histopathologi-
cal evaluation. Tissue samples were fixed in 10%
buffered formalin, processed, and embedded in paraf-
fin. Sections 3-4 um thick were prepared with a ro-
tary microtome, stained with hematoxylin-eosin and
evaluated microscopically. In macroscopic examina-
tion, testicles and epididymis were noted at the cra-
nial edge of the cervix, corpus, and cornu uteri.
Histopathological examination revealed an enlarged
clitoris containing ossified tissue resembling an os
penis. The penis-like structure was surrounded by
squamous epithelium and composed of collagenous
fibrous tissue (Figure 5A), along with extensive vas-
cular and cavernous structures (Figure 5B). Bone tis-
sue was identified in the medial part of the mass
(Figure 5C) and showed hematopoiesis (Figure 5D).
The cornu, corpus uteri, and testes were microscopi-
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FIGURE 5: Microscopic view of the penis; A) The enlarged clitoris section, vas-
cular and slightly edematous fibrous tissue (star) surrounding by squamous epit-
helium (arrow); B) Cavernous structures (star) lining by endothelium (arrow);
C) Osseous tissue (star) detected in the middle of the enlarged clitoris, enlarged
vascular structures (arrow); D) Bone marrow production, bone spicules (arrow)
and hemopoietic cells (star); H&E staining, Figure A, B, and D: Bar=200 um Fi-
gure C: Bar=400 uym
H&E: Hematoxylin-eosin

cally confirmed, with diffuse bleeding observed in
the cornu uteri section (Figure 6A, B). In the testicles
and epididymis, abundant seminiferous tubules were
present, characterized by weak lumen formation,
prominent Sertoli cells, and the absence of sperma-
tocytes in the area where the ovary should be. A few
interstitial Leydig cells were also observed between
the seminiferous tubules (Figure 6C, D).



FIGURE 6: Microscopic view of the internal genital organs;

A) Testes (star) and cornu uteri (arrow) tissue sections, H&E staining, Bar=300 pm;
B) The uterine glands (arrow) in a hemorrhagic mucosa and the muscle layer
(arrow), H&E staining, 200 um; C) Inactive seminiferous tubules (star) and Leydig
cells (arrow) among the tubules (star), H&E staining, 90 pm;

D) Epididymal ducts (star), H&E staining, 200 um

H&E: Hematoxylin-eosin

I DISCUSSION

To confirm a diagnosis, it is essential first to classify
intersexuality and then to identify both the gonadal
sex and the chromosomal sex of the individual in
question.* The presence and expression of the Sex
Determining Region Y (SRY) gene can be a crucial
factor in leading to the formation of an ovotestis.
Consequently, diagnosing the ovotestis may also be
necessary, which can be accomplished through poly-
merase chain reaction (PCR) analysis of the gonadal
tissue.’ Unfortunately, within the parameters of this
particular study, we faced limitations that prevented
us from performing karyotyping and PCR analyses.
The limited testing hampered our assessment of con-
genital diseases and the role of sex chromosome
anomalies or specific gene disorders in the observed
true hermaphroditism, despite the dog’s female-like
external genitalia and body structure. Notably, the cli-
toris was considerably larger than what is typically
considered normal and exhibited a structure resem-
bling that of a penis. Additionally, during the
histopathological assessment that took place after an
ovariohysterectomy, testicular tissue was discovered
residing in the location where ovaries are generally
expected to develop. The identification of uterine

structures confirmed true hermaphroditism. The dog
exhibited symptoms such as frequent vaginal licking,
restlessness, and a reddened clitoris, indicating po-
tential discomfort. In terms of hormone levels,
healthy male dogs typically have reported testos-
terone levels ranging from 0.01 to 41.5 ng/mL, along-
side E2 and P4 levels measured at 33.6 to 66.6 pg/mL
and 0.02 to 0.5 ng/mL, respectively. On the other
hand, in healthy female dogs, hormone level ranges
have been documented as 0.01 to 0.3 ng/mL for
testosterone, 31.5 to 69.0 pg/mL for E2, and 0.01 to
0.65 ng/mL for P4.° Notably, our search for existing
literature concerning steroid levels in true
hermaphroditic dogs yielded no relevant findings.
However, Alam et al. did report cases of hyperestro-
genism coupled with low testosterone levels in male
pseudohermaphroditic dogs.! In this specific case we
are discussing, the serum levels of testosterone, E2,
and P4 were observed to be significantly lower than
the established reference values, underscoring the
hormonal discrepancies present in the condition.
Therefore, it was concluded that the dog was not sex-
ually active. Abnormal sex chromosomes, exposure
to exogenous hormones or chemicals that cause vir-
ilism during pregnancy, genetic mutations occurring
in the fetus, and severe traumas experienced during
pregnancy contribute to the etiology of
hermaphroditism, which is a congenital anomaly.’
However, in most cases, the factor causing
hermaphroditism could not be determined, and they
were defined as

hermaphroditism due to genetic disorder.!3 Since the

cases of spontaneous
anomaly was not noticed by dog owners before, the
cause of hermaphroditism could not be determined
exactly. True hermaphroditism in dogs might be
overlooked by owners and can be discovered during
routine exams or surgeries. Breeding dogs should be
closely checked for congenital issues like
hermaphroditism that can lead to infertility. In con-
clusion, it was seen that cases of intersexuality in
dogs can be detected by a detailed clinical and
histopathological examination and treated with sur-
gical intervention.
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