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A B S T R A C T

Anorchia is a rare and often poorly understood disorder of sexual development. In the present case report, we
used a multidisciplinary approach to diagnose a case of anorchia in a 30-month old dog. The diagnostic pro-
cess began with gathering the dog medical history followed by a clinical visit with the patient, which
included a general wellness examination as well as an examination of the genital system. As suggested in the
relevant literature, the dog underwent an ultrasound and then computed tomography (CT) of the genital sys-
tem, which confirmed the diagnosis of testicular agenesis. Genetic testing confirmed the male XY karyotype.
Hormone testing also supported the diagnosis: testosterone and anti-M€ullerian hormone levels were below
their reference ranges, and luteinizing hormone (LH) was above 1 ng/mL. Following the diagnostic proce-
dures suggested in the relevant literature, the present study confirms anorchia in the dog and describes a
case of testicular agenesis in the canine species.

© 2021 Elsevier Inc. All rights reserved.
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Introduction

Of the various pathologies affecting sexual development in
mammals, cryptorchidism is the most widespread.1-3 Cryptorchi-
dism is characterized by the failure of one (unilateral) or both
(bilateral) testes to descend from the abdominal cavity into the
scrotum.4 In veterinary medicine, anomalies of the reproductive
system can be the result of numeros genetic alterations. Conse-
quently, an accurate diagnosis is not at all simple or rapid, and
often requires very complex investigations, because the phenome-
non of sexual ambiguity has only been thoroughly investigated in
the last three decades.5 This pathology affects several mammals,
including swine6 equine,7 feline,8 and canine species.9 In dogs, the
prevalence of cryptorchidism has been reported to be 1%-2%, and
dog breeds such as Chihuahua, German Spitz, Miniature Schnauzer,
Pekinese, Maltese, Shetland Shepherd, and Cairn terrier appear to
be the breeds most adversely affected.8 There are numeros signifi-
cant repercussions of cryptorchidism on reproduction, which may
involve a series of notable spermatic anomalies10 and alterations
of the testicle in the abdomen, which can degenerate into neopla-
sia.11 Monorchidism, the congenital absence of a single testicle in
the scrotum, appears to be less common than cryptorchidism.1

Congenital anorchia, the complete absence of testicular tissue, has
rarely been described in veterinary literature.7,12 The absence of
both gonads is often related to other sexual abnormalities,13 such
as hypospadias14 and micropenis.15 The association between tes-
ticular dysgenesis and hypospadias is known as testicular dysgene-
sis syndrome.16 Previous reports have described a diagnostic
methodology for gonad developmental disorders in dogs,13 but to
the best of the authors’ knowledge, this is the first study to provide
a complete and appropriate diagnosis of anorchia in dogs. To
implement an accurate diagnostic procedure, the authors referred
to relevant literature from human medicine17-19 to reach an accu-
rate correct diagnosis based on both clinical criteria and instru-
mental tests.
Case History

After the veterinary team had recorded the patient’s medical his-
tory, a general wellness examination and a targeted examination of
the genital organs were performed.20 For clinical completeness, ster-
ile blood collection (5 mL) was performed, which required the use of
sodium heparin as an anticoagulant. The sample was shipped to the
laboratory (at a temperature of 4°C) within 4 hours, in order to main-
tain viability of the specimen. General blood tests (blood count, bio-
chemistry, and electrophoresis of plasma proteins) were performed.
Hormonal analyses were also performed, including: testosterone (Kit
ELISA Demeditec), follicle stimulating hormone (FSH), luteinizing
hormone (LH) (Kit ELISA ABNOVA), anti-M€ullerian hormone (AMH)
(IDEXX Laboratories), thyroid hormones (IDEXX Laboratories), basal
cortisol concentrations (IDEXX laboratories), karyotypes X and Y
(IDEXX Laboratories), and basic urinalysis (IDEXX Laboratories).28

Additionally, imaging tests were performed using an Esaote MyLab
Alpha device and computed tomography (CT). This advanced diag-
nostic examination was carried out on a multi-slice CT scanner (Sen-
sation 16) with iodine contrast medium (370 mg/mL) at a dosage of
800 mg iodine/kg. The following anaesthesia protocol was used: pre-
medication with butorphanol (Dolorex, MSD Animal Health, 0.1 mg/
kg), induction with propofol (Propovet, Ecuphar Italia, 0.33 mL/kg),
and maintenance with isoflurane (Isoflo, Zoetis Italia, 2.5%-3%).

Results

The patient, an obese (37 kg), large mixed-breed male dog, was
approximately 30 months old at the time of examination (Fig 1). The
owner, who had received the dog as a puppy (at about 2 months of
age), stated that the animal had never undergone an orchiectomy or
any other type of surgery. This was supported by the fact that the ani-
mal had no scars in the genital area which might be attributable to
any type of castration. The subject’s most important symptoms were
a reluctance to move, ataxia, claudicated gait, painless hypotrophic
hind limbs, and poor resistance to physical stress. His state of hydra-
tion was normal, as were his body temperature and heart rate. His
dulled sensory state was ascertainable in his poor sensory system
and orientation functions. The subject's skin showed no alterations
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Fig. 1. The patient with the physical malformations described. Color version of figure
is available online.

2 V. Cicirelli et al. / Topics in Companion An Med 45 (2021) 100554
attributable to pathologies of the integumentary system; in fact, his
coat was in good condition. The patient also presented with a large
neoplasia in the neck region, identified immediately by cytological
examination as a lipoma, and therefore unimportant from a diagnos-
tic and scientific standpoint. The patient’s penis was very small for
his size and age, although it showed a normal preputial sheath. There
Fig. 2. Ultrasound image of hypotrophic prostate (diamete
were no signs of trauma, foreign bodies, or adhesion phenomena
attributable to inflammatory events. The mucous membrane of the
penis was painless on palpation, smooth, and of a suitable pinkish-
white colour. The scrotal sac was absent, and the testicles were also
not detected on palpation, either in the inguinal or abdominal areas.
The prostate gland was also not detected on palpation.

The veterinary team decided to proceed with biochemical blood
(from the cephalic vein), urine, and ultrasound examinations.
Ultrasound failed to detect the presence of testicles, either in the
abdominal cavity or in the inguinal canal. Additionally, the pros-
tate appeared to be significantly smaller than expected, with a
diameter of 3.4 cm (Fig 2). The ultrasound image showed a much
smaller than expected penis, at 2.8 cm long (Fig 3). Ultrasonogra-
phy of the abdominal organs showed hyperechoic parenchyma
and the presence of a cystic formation in the left kidney (Fig 4).
The ultrasound images of the right kidney showed a hyperechoic
parenchyma with two cystic formations located on the right and
left sides in an almost specular fashion, with the largest measuring
approximately 11 cm (Fig 5). Both kidneys showed an uneven
appearance. The blood count showed mild neutrophilia and slight
hypochromic macrocytic anaemia. The biochemical profile values
were normal, except for the following: creatinine phosphokinase
(CPK) of 240 IU/L (normal range, 30-160); amylase of 1783 IU/L
(normal range, 487-1181); creatinine of 1.51 IU/L (normal range,
0.70-1.40); and total iron (Fe) of 66 mg/dL (normal range 90-230).
These abnormal values are not regarded as significant. Urinalysis
performed from spontaneous urination revealed no significant
abnormalities (specific gravity dog urine was 1033). The patient’s
testosterone was < 20 ng/dL, much lower than the range of basal
values (80-2560 ng/mL). A testosterone stimulation test was car-
ried out with an intramuscular (IM) injection of 250 IU of human
chorionic gonadotropin (hCG), and the testosterone level was
unchanged (< 20 ng/dL) 1 hour after the stimulation test. The
patient’s LH level was 1.2 ng/mL, and FSH was 3 IU/mL. Addition-
ally, further hormone tests revealed low AMH levels (0.3). The
endocrine profile of free thyroxine (fT4) was 7.2 pmol/L (normal
range, 16-45.5) and thyroid stimulating hormone (TSH) was
0.45 ng/mL (normal range, 0.03-0.40). Haematological tests (basal
cortisol concentrations were 3.6 mg/dL) and imaging tests excluded
other hormonal diseases, such as hypoadrenocorticism.
r of 3, 4 cm). Color version of figure is available online.



Fig. 3. Ultrasound image of the penis bone (2.8 cm). Color version of figure is available online.

Fig. 4. Ultrasound image of left kidney characterized by hyperechoic parenchymatous structure and the presence of an evident cystic formation. Color version of figure is available
online.
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Considering the results of the various investigations carried out by the
team, which suggested the suspicion of hypoplasia or testicular agenesis,
an in agreement with the owner, both blood samples were sent to the
laboratory for genetic examination. The owner also agreed to allow the
dog to undergo a CT scan, which was performed with the help of a team
of anaesthetists to exclude the risk of problems under anaesthesia. The
CT scan showed a slightly undersized liver with normal intra- and extra-
hepatic circulation and the absence of focal or diffuse lesions seen with
contrast medium. Gastroduodenal enlargement was evident due to the
presence of food material. Furthermore, the images show splenomegaly,
although the structure of the spleen was within normal limits and no
focal or diffuse parenchymal lesions were present. Both kidneys were
slightly reduced in size, with the loss of normal cortico-medullary differ-
entiation and irregular profiles due to the presence of multiple cortical
subcapsular lesions (the largest measuring approximately 11.2 cm) pro-
truding through the margins, hypodense (9 UH) and non-captive to the
contrast medium. The abnormalities visualised were compatible with
renal dysplasia. There was moderate dilation of the renal pelvis and both
ureters. The images of the reproductive system highlighted significant
prostatic hypoplasia, with identification of the organ based on the ana-
tomical location in the absence of differentiation of the lobes. With the
exception of the prostate and penis, there was no parenchyma compati-
ble with the testicles, either in the abdominal cavity or in the extra-
abdominal space. Extremely small in size, more evident on the left than



Fig. 5. Ultrasound image of the right kidney shows a hyperechoic parenchymatous structure with two evident cystic formations arranged on the right and left in an almost. Color
version of figure is available online.

Fig. 6. No testicular compatible structures are visible in the abdominal cavity. Near the superficial epigastric, two small vessels are visible on each side, sketches of spermatic. Color
version of figure is available online.
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the right, were two vessels likely referable to the spermatic arteries,
which did not leave the ventral part of the abdomen. Additionally, the
spermatic veins were not visible. By comparing the CT images of the
patient (Fig 6) with those of a healthy individual (Fig 7), an understanding
of the patient’s pathology is evident.
Discussion

The patient in the present study had an XY karyotype and was
therefore genetically male,21,22 and also had a hypotrophic prostate,
as confirmed by both ultrasound and computed tomography. The
penis had a penis length of 2.8 cm, qualifying it as a micropenis,23

and both ultrasound and CT imaging showed abnormal kidney mor-
phology. Both kidneys present irregular border and had hyperechoic
parenchymal texture, with the left kidney showing the presence of
an apparent cystic formation, while the right kidney had two, located
in a roughly specular fashion, the largest measuring approximately
11 cm. Most authors agree that polycystic kidney disease (PKD) is a
congenital hereditary disease,24 characterized by multiple cysts of
various sizes present in both kidneys.25 As of yet there have been no
studies on the association of PKD with sexual disorders. The diagnos-
tic process in the present study involved hormonal investigations
subsequent to diagnostic imaging. The patient’s testosterone was
very low (12 ng/dL), even after a testosterone stimulation test with
hCG, therefore confirming testicular agenesis in the patient. Testos-
terone produced by the testicles is responsible for the descent of the
testicles into the scrotal cavity, although non-descent has unclear
and doubtless multifactorial origins.4 Even though there is no data on
Fig. 7. Tc of a normal dog with clearly visible epigastric, and spermatic artery that descends i
is available online.
the patient’s siblings or mother, the patient most likely underwent
processes prior to birth which caused the anorchia.

The patient’s LH, the pituitary gonadotropin that induces testos-
terone production in male Leydig cells and is useful in determining
the presence of gonads in the patient, was 1.2 ng/mL. In an animal
without gonads, as there is no feedback to the hypothalamus, gona-
dotropins are constantly released. This condition is detectable in
dogs by a constant secretion of LH > 1 ng/mL.26 Hormonal analysis
showed that the patient’s AMH, which is an important regulator of
gonadal function and is a specific gonadal product that can be deter-
mined in circulation, was low. An AMH test was performed on the
dog's blood as a diagnostic tool to determine the presence of func-
tional canine gonadal tissue,27 and the extremely low levels con-
firmed the absence of functioning testicular tissue. This hormone has
several diagnostic uses in males, as it is used to distinguish cases of
anorchia from cases in which the testicles fail to descend into the
scrotum by the age of 6 months28 and are therefore located either in
the abdomen or in the inguinal canal. In the latter, cryptorchidism
predisposes the animal to testicular neoplasm; therefore, the unde-
scended testicles must be surgically removed in order to preserve the
animal’s health.28 In this regard, the evaluation of AMH is useful
when diagnosing animals that have no testicles in the scrotal pouch
and to diagnose incomplete castration with a remaining intra-
abdominal testis. AMH is also useful for distinguishing cryptorchids
and anorchids from previously castrated patients.28,29

The haematological tests performed in the present study also
included a thyroid profile, due to the patient’s clinical and physical
symptoms, which are typical with hypothyroidism. The results of
these tests showed lower fT4 and slightly higher TSH levels than
nto the abdominal cavity and irrigates the corresponding testicle. Color version of figure
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expected, suggesting the diagnosis of hypothyroidism. Spayed and
neutered animals have a higher relative risk of developing hypothy-
roidism than those that are sexually intact,29 and a sterilized dog has a
hormonal profile very similar to that of an anorchic animal, indicating
an increased risk of hypothyroidism. The most significant clinical
symptoms that indicate hypothyroidism are obesity (41%), seborrhoea
(39%), weakness (21%), and lethargy (20%).30 The dog in the present
case had many of the clinical symptoms reported by Panciera,29 espe-
cially those related to weakness and lethargy. The thyroid is closely
connected to the reproductive system in animals and although thyroid
and reproductive pathologies are often related,31 resolution of one is
not always beneficial to the other.28
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