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A B S T R A C T

Background: Testicular torsion is a relatively common complication of cryptorchidism in domestic mammals but is
currently unreported in rabbits. Case presentation: A 7-year-old Dutch rabbit was examined for sudden anorexia
and lethargy. The rabbit was previously diagnosed with unilateral cryptorchidism 5 years earlier; however, the
owner declined surgical treatment at that time. Transabdominal ultrasonography showed a structure consistent
with an enlarged testis, with decreased echogenicity, and absent blood flow upon color Doppler ultrasonography.
After induction of general anesthesia and during preparation for surgery, the patient had an episode of cardiac
arrest. After successful resuscitation, bilateral cryptorchidectomy continued as planned. A ventral midline laparot-
omy was performed and confirmed presence of an enlarged, dark red left testicle torsed on its spermatic cord. The
contralateral testicle was atrophic. Both testicles were removed after standard hemostasis. Recovery was uncom-
plicated. Histopathologic examination revealed a diagnosis of Sertoli cell tumor and extensive hemorrhage and
necrosis in the torsed testicle. Conclusions and Clinical Relevance: Based on literature search, this is the first
reported case of intra-abdominal torsion of a neoplastic testicle in a cryptorchid rabbit. Early elective cryptorchi-
dectomy before the potential development of life-threating complications may be beneficial in rabbits as in other
species.
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Introduction

In rabbits, testes descend into the scrotum between 3 and 22 days of
age [1,2]. Current textbooks define cryptorchidism as an animal with
uni-or bilateral undescended testes at 12�16 weeks of age [3,4].
Affected dogs have been reported to be at increased risk for developing
testicular neoplasia [5,6]. Additionally, an intra-abdominal cryptor-
chid testicle may rotate on the spermatic cord axis, producing testicular
torsion [7,8]; which typically results in acute abdomen and requires
prompt surgical treatment [9]. Therefore, early elective orchidectomy
is currently recommended in cryptorchid animals to prevent this and
other potentially life-threatening complications [10]. The purpose of
the present report is to describe a case of intra-abdominal torsion of a
neoplastic testicle in a cryptorchid rabbit.
Case presentation

A 7-year-old, 1.08 kg, intact male, Dutch rabbit (Oryctolagus cunicu-
lus) was examined at the Tai Wai Small Animals & Exotics Hospital,
Hong Kong, with a 4 day history of anorexia and lethargy. Additional
medical history included dental disease, bilateral grade 1/5 pododerma-
titis of the forelimbs and cryptorchidism. Unilateral, left-sided cryptor-
chidism was diagnosed approximately 5 years previously (age, 2 years)
because only the right testicle and hemiscrotum were evident on physi-
cal examination. At that time, the rabbit had developed acute onset
anorexia 3 days prior; however diagnostic tests, hospitalization, and sur-
gery was declined by the owner.

On physical examination, the rabbit was bright, alert, and respon-
sive, but appeared restless. Tachycardia was present (heat rate, 400
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Fig. 1. B-Mode transabdominal ultrasonographic images of a 7-year-old Dutch
rabbit that was examined for sudden anorexia and lethargy and had been diag-
nosed with unilateral (left) cryptorchidism 5 years earlier. Note the presence of
a heterogeneous hypoechoic ovoid structure, surrounded by hyperechoic mesen-
tery along the dorsal surface (asterisk). Length of the structure on its longitudi-
nal axis was 28 mm. Portions of the mesentery exhibit distal acoustic
shadowing. (A) Thin, linear hyperechoic striation is seen centrally, with amor-
phous hyperechoic material at the peripheral margins. The dorsal margin of the
structure is moderately hyperechoic with central hypoechoic regions. (B) Color
flow doppler ultrasonographic image of the abdomen. Minimal blood flow was
evident at both cranial and caudal poles along the peripheral edges of the struc-
ture. No color flow was seen centrally or extending within the peripheral por-
tions of the structure. Cr= cranial; Ca= caudal.

Fig. 2. Intraoperative photographs of an intra-abdominal torsed and neoplastic
testicle in the patient in Figure 1. Images during ventral midline laparotomy, the
patient is positioned in dorsal recumbency. (A) Note enlargement and reddening
of the cryptorchid testicle (T) and torsion of the spermatic cord (asterisk) on its
axis. (B) The ligament of the testicle (arrow) has been ligated and excised distal
to the epididymus (E). A suture has been placed on the spermatic cord (asterisk)
and the cord is being excised with bipolar cautery.
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beats per minute; reference interval, 198�330 beats per minute) [11].
Oral examination performed with a vaginal speculum demonstrated
minimal overgrowth of premolars and molars of all four arcades and
minimally irregular incisors, but no evidence of lesions or ptyalism. The
conjunctiva were moderately pale. On palpation of the abdomen the
stomach and cecum were subjectively normal in size; however, a soft tis-
sue mass was palpable in the caudal abdomen and pelvic region. The
rabbit elicited signs of discomfort when the caudal abdomen was pal-
pated. The testicles were not visible; penis conformation was similar to
that of immature or castrated rabbits.

The rabbit was sedated with midazolam (1 mg/kg, intramuscularly)
for diagnostic tests. With the exception of mild neutrophilia, results of a
complete blood count were within reference limits; serum biochemical
analysis was normal. Whole body radiographs revealed a moderately
homogeneously fluid and gas filled stomach, with heterogeneous soft tis-
sue opaque material. The cecum contained a moderate amount of het-
erogeneous soft tissue opaque material admixed with gas, as would be
expected in a healthy rabbit. Large partially formed, fecal balls were
seen. Within the caudal abdomen, at the cranioventral margin of the pel-
vic inlet, there was a roundish, homogeneously soft tissue opaque struc-
ture, likely representing a minimally filled urinary bladder.
Transabdominal ultrasonography revealed normal liver and renal struc-
tures and the presence of a heterogeneous hypoechoic ovoid structure,
surrounded by hyperechoic mesentery along the dorsal surface with cen-
tral hypoechoic regions (Fig. 1). Portions of the mesentery exhibited dis-
tal acoustic shadowing. A thin, linear hyperechoic striation was seen
centrally, with amorphous hyperechoic material at the peripheral mar-
gins. Color flow Doppler ultrasonography indicated minimal blood flow
at both cranial and caudal poles along the peripheral edges of the struc-
ture, with no evidence of blood flow centrally.

On the basis of history, physical examination, and diagnostic imag-
ing findings, the provisional diagnosis was abdominal cryptorchidism
with additional pathologic features and cryptorchidectomy was recom-
mended. The patient was hospitalized and stabilized with fluid therapy
(0.9% NaCL; 5 mL/kg/hour intravenously [i.v.]) administered via a
catheter placed in the marginal ear vein, buprenorphine (0.03 mg/kg
intramuscularly every 8 hours), meloxicam (0.5 mg/kg subcutaneously
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every 12 hours), and assisted feeding with commercially available pow-
dered formulas (1:1, Emeraid Intensive Care Herbivore, EmerAid, Cor-
nell, IL., Oxbow Critical Care, Oxbow Animal Health, Omaha, NE., 15
mL orally five times per day).

The following day, the rabbit was premedicated with dexmedetomi-
dine (0.03 mg/kg intramuscularly), ketamine (10 mg/kg intramuscu-
larly), and midazolam (1 mg/kg intramuscularly). Intravenous fluid rate
was increased to 10 mL/kg/hour. The patient was intubated endoscopi-
cally and maintained on 2�3% isoflurane in oxygen; monitoring included
doppler, pulse oximetry, capnography, rectal temperature, and non-
-invasive blood pressure. The rabbit was placed in dorsal recumbency and
the abdomen was shaved and surgically scrubbed. During surgical prepa-
ration, approximately 5 minutes after induction of general anesthesia the
patient had an episode of cardiac arrest. Intravenous fluid therapy rate
(0.9% NaCl) was increased to 45 mL/hour, bolus doses of atropine sulfate
(0.5mg/kg, 0.54 mg/mL), and adrenaline (0.2 mg/kg, 1 mg/mL) were
given i.v. and manual positive pressure ventilation was maintained at 60
breaths per minute. After approximately 2 minutes, resuscitative meas-
ures were successful and the patient’s heart rate was stable at 250 bpm.
The intravenous fluid rate was decreased and maintained at 15 mL/hour.

The owner was contacted via phone by a veterinary technician,
informed about the cardiac arrest, and given the option to either con-
tinue or abort the procedure. The owner agreed to continue the proce-
dure. The rabbit was moved into the operating room, positioned in
dorsal recumbency, and draped in standard fashion. A 3 cm ventral mid-
line incision was made on the caudal abdomen. The urinary bladder and
both testicles were visualized. The left testicle was red and enlarged
with torsed vessels (Fig. 2), and the right testicle was notably atrophied.
The ligaments of the both testicles and the spermatic cords were ligated
with 3-0 vicryl. Hemostasis was applied with bipolar cautery and both
testicles were removed. The abdominal wall was closed 2 layers with 3-0
vicryl and 5-0 monocryl, both in a simple continuous pattern. Recovery
was prolonged but otherwise uncomplicated. Postoperative intrave-
nously fluids were provided overnight at (0.9% NaCl, 8 mL/hour) and
then reduced to 2 mL/hour for 24 hours before transitioning to a subcu-
taneous fluid bolus (20 mL twice daily) until discharge. The rabbit also
received buprenorphine (0.03 mg/kg intramuscularly every 8 hours)
and meloxicam (0.5 mg/kg subcutaneously every 12 hours) for analge-
sia, enrofloxacin (5 mg/kg diluted subcutaneously every 24 hours) and
assisted oral feeding (15 mL orally five times per day), postoperatively.

The left testicle, which measured 2.5 cm × 1.5 cm × 1.4 cm in size;
spermatic cord, measured 1.5 cm in length, was submitted for histopath-
ologic examination. Histologic examination revealed extensive areas of
hemorrhage and bands of fibrous connective tissue extending through
the stroma (Fig. 3). The testicle contained multiple small irregular nests



Fig. 3. (A) Gross appearance of the left testicle removed from the patient in
Figure 1. Longitudinal section has been performed. The scale on the left of the
image is in mm. (B) Histopathologic examination shows extensive areas of hem-
orrhage as well as bands of fibrous connective tissue extending through the
stroma. Multiple small irregular nests and trabeculae of cells supporting indis-
tinct cytoplasmic borders and abundant vacuolated cytoplasm with an oval to
round cell nucleus having a lightly stippled chromatin pattern and variably dis-
tinctly basophilic nucleoli. These were separated by small to moderate amounts
of dense fibrous connective tissue. The mitotic count was low (01 per high-
power field).
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and trabeculae of cells that with indistinct cytoplasmic borders and
abundant vacuolated cytoplasm containing oval to round cell nuclei hav-
ing a lightly stippled chromatin pattern and variably distinctly baso-
philic nucleoli. These were separated by small to moderate amounts of
dense fibrous connective tissue. The mitotic count was low at 01 per
high-power field. Additionally, there were prominent areas of cellular
necrosis within the extensive areas of hemorrhage. The final histopatho-
logic diagnosis was a testicular Sertoli cell tumor. The extensive hemor-
rhage and necrosis were deemed likely secondary to the testicular
torsion.

The patient was hospitalized for 3 days after surgery. Throughout,
the rabbit was quiet, alert and responsive; the abdomen was soft, and
the surgical wound was dry and did not appear inflamed. Treatments
were transitioned to oral administration for hospital discharge: meloxi-
cam (0.5 mg/kg orally every 12 hours for 4 days) and enrofloxacin
(5 mg/kg orally every 12 hours for 5 days). The patient returned for a
follow-up examination two days after hospital discharge. At that time, it
was bright, alert, and responsive, reported to have a good appetite,
therefore the assisted feeding was discontinued. The surgical wound
was dry with no evidence of blood or discharge from the site. The feces
were normal in size and quantity. Seven days after surgery the patient
returned for a final examination. It again appeared bright, alert, and
responsive with normal appetite and regular feces, and appeared more
active. Abdominal palpation was soft, and the surgical wound was
completely healed. All courses of postoperative medications had been
completed and no new treatments were warranted.

Discussion

On the basis of literature searches (Medline, CAB abstracts, and annual
Association of Exotic Mammal Veterinarian proceedings [2003�2018]);
we are not aware of prior published case reports of intra-abdominal testic-
ular torsion in cryptorchid rabbits, nor cases of testicular torsion. This
report describes the successful treatment of testicular torsion in a rabbit
with intra-abdominal cryptorchidism and concurrent testicular neoplasia,
suggesting the benefit of early cryptorchidectomy. Testicular torsion is a
relatively common complication of cryptorchidism in other companion
animals [12�15] and we suggest it be included in the differential diagno-
ses of cryptorchidism in rabbits also.

It is commonly recommended for cryptorchid dogs to undergo elective
prophylactic cryptorchidectomy [13�15], in an attempt to prevent the
future development of testicular neoplasia and other subsequent morbid-
ities [13�15]. This issue has been debated [16] and a subsequent study
published in 2002 reported a decision analysis tree that evaluated the
benefit of preventative orchiectomy in cryptorchid dogs [17]. The risks of
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general anesthesia and surgery were compared with the risks associated
with testicular neoplasia in cryptorchid dogs. The study concluded that
the life expectancy between the groups was similar, suggesting that early
elective orchidectomy in cryptorchid dogs did not have a significant bene-
fit in terms of morbidity and mortality, compared with dogs that did not
undergo surgery. However, those authors did not consider testicular tor-
sion. Furthermore, the risks associated with general anesthesia in com-
panion animals have decreased in the last 30 years [18,19]. In light of
these factors; clinical experience and limited recent published evidence,
indicates that cryptorchidectomy at the time of initial diagnosis is cur-
rently the treatment of choice for cryptorchid animals [12].

There are multiple steps of the medical treatment of this rabbit in this
report that are anecdotal due to limited evidence of the effectiveness of
medical interventions in pet rabbits. The choice of intravenous fluid
administered (0.9% NaCl) was made on the basis of attending clinician
preference, since there is currently limited evidence of optimal fluid
therapy in diseased pet rabbits with no abnormalities in clinical labora-
tory (blood) testing. Furthermore, whereas the choice to administer anti-
microbial treatment to this rabbit during and after surgery may seem
questionable this was to prevent possible infectious complications fol-
lowing surgery. Although the surgery was performed with full sterile
techniques (a clean procedure); at the outset we lacked a histopathologic
diagnosis and infectious orchitis could not be discarded a priori on the
basis of results of history, physical examination and diagnostic imaging.

Early elective cryptorchidectomy in affected rabbits would likely
reduce the risks associated with general anesthesia; in view of the likeli-
hood of avoiding anesthesia patients with more advanced systemic dis-
ease. The rabbit of the present report was initially diagnosed with
unilateral abdominal cryptorchidism at 2 years of age but did not
undergo elective surgery at the time of diagnosis. On the basis on the
medical records, the owner was informed of both risks and benefits of
cryptorchidectomy and opted to postpone the procedure. Since the first
examination when the rabbit was initially diagnosed with cryptorchi-
dism, an additional 15 physical examinations were found in the medical
records. Detailed medical records suggested that the cryptorchid status
of the rabbit was not mentioned again in any of those subsequent exami-
nations. Unfortunately, the delay in treatment resulted in additional
complications, including an episode of cardiac arrest during general
anesthesia. In this case, cardiopulmonary resuscitation was imple-
mented successfully, using a protocol similar to the one described in a
recent article [20]. However, we suggest that performing the cryptorchi-
dectomy near the time of diagnosis, before the onset of testicular torsion,
may prevent severe intraoperative and anesthetic complications includ-
ing the need for emergency surgery in future cases. The present case
also highlights the importance of periodically discussing overall health
history and the importance of prophylactic surgical procedures where
indicated, with reluctant or uncompliant owners. Education and infor-
mation sharing with clients may assist veterinarians to better understand
their needs and allow them to come to a timely decision ,i.e., in the best
interests of the patient.
Supplementary materials

Supplementary material associated with this article can be found in
the online version at doi:10.1053/j.jepm.2019.11.008.
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