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Case Report
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A 6-year-old, female spayed rabbit (Oryctolagus cuniculus) presented with right paradoxical vestibular signs.
Magnetic resonance imaging was performed and findings were consistent with an ischemic infarct of the cer-
ebellum. The patient improved gradually and was free of clinical signs at the time this article was written. To
the authors’ knowledge this is the first case report of a paradoxical vestibular syndrome in a rabbit secondary
to a presumptive ischemic infarct. Strokes should be included in the differential diagnosis of central vestibu-
lar syndrome in rabbits.
© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction

Central vestibular disease is common in pet rabbits, and head tilt
is the most common clinical sign.1 Although different etiologies have
been reported, meningoencephalitis caused by Encephalitozoon cuni-
culi (E cuniculi) infection appears to be the most frequent2 Other
causes are rarely recognized. Several articles describe the effects of
artificially induced vascular occlusion of rabbit cerebral vessels3-5 but
reports of naturally occurring cerebrovascular accidents are lacking
in small mammal medicine. To the authors knowledge, this is the first
report of a presumptive cerebellar infarct in a rabbit diagnosed by
magnetic resonance imaging (MRI).
Case Presentation

A 6-year-old, female spayed, domestic rabbit (Oryctolagus cunicu-
lus) was presented for an acute onset of rolling to the left. The rabbit’s
diet consisted mainly of unlimited amounts of hay and daily fruits
and vegetables. Pellets were restricted. She was housed in a big cage
with solid floor and side wires. Physical examination revealed a good
body condition of 3/5, a heart rate of 240 beats per minute (reference
range:154-300), a respiratory rate of 200 breaths per minute (refer-
ence range: 30-60), and a body temperature of 37.8°C (reference
range: 38°-40°C). Neurological examination showed an alert mental
status, a left head tilt, reluctance to walk with left vestibular ataxia,
and a tendency to fall to the left side. Postural reactions were severely
delayed in the right thoracic and pelvic limbs. Cranial nerve evalua-
tion was normal except for a ventral positional strabismus of the left
eye and a bilateral rotary nystagmus with the fast phase to the left.
Spinal reflexes were considered normal and there were no signs of
spinal hyperesthesia. The remainder of the physical and neurological
examinations were unremarkable. The neurological examination was
considered consistent with a right central (paradoxical) vestibular
syndrome. Initial differential diagnoses included neoplastic, inflam-
matory/infectious, or vascular diseases.

Blood tests (complete blood cell count, serum biochemistry) were
within normal values. Thoracic and abdominal radiographs and
abdominal ultrasonography did not show any abnormalities.

A brain MRI was performed using a 0.4 T permanent magnet unit
(Hitachi Aperto Lucent Hitachi Medical Systems, Madrid, Spain). A stan-
dardized protocol was used (T2W: TR = 3140�4262 ms, TE = 100 ms,
slice thickness = 3 mm; FLAIR: TR = 8000 ms, TE = 90 ms, slice thick-
ness = 3 mm; T2*W: TR = 500, TE = 40 ms, slice thickness = 3 mm; T1W:
TR = 582 ms, TE = 13 ms, slice thickness = 3 mm). Gadolinium (Dotarem
0.5 mmol/mL, Dotarem-Guerbet Laboratories: Madrid, Spain) was used
as contrast agent at a dose of 0.2 mL/kg IV. DWI was not performed and
cerebrospinal fluid was not collected in order to shorten the anesthetic
time because the patient became hemodynamically unstable.

The MRI study showed an intra-axial lesion with well-defined
margins and a triangle-shaped appearance on transverse images,
located in the rostromedial portion of the right cerebellar hemisphere
and the right side of the vermis. Compared to gray matter, the lesion
was hyperintense on T2W, FLAIR and T2* images. On T1W images,
the lesion was hypointense and showed no contrast enhancement. A
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mild mass effect that caused a midline shift toward the left was also
observed. These MRI findings were consistent with an ischemic
infarct in the territory of the right rostral cerebellar artery (Fig 1).
Other less likely differential diagnoses included inflammatory/infec-
tious encephalitis or infiltrative neoplasia such as lymphoma.

Thromboelastography was performed in order to assess hemosta-
sis and it was unremarkable. Echocardiography was encouraged but
rejected by the owner.

A serologic test for E cuniculi was also performed and it was posi-
tive (IgM 1:480; IgG 1:1280).

The patient was hospitalized for 3 days and fluid-therapy was started
using crystalloid fluids (Ringer Lactate Braun 500 mL, Braun, Kronberg,
Germany)) at a maintenance rate of 4 mL/kg/h IV, and she was placed in
an oxygen cage in order tomaintain brain perfusion and to avoid cerebral
hypoxia. Assisted feeding was initiated with a commercial powdered
preparation (Oxbow Critical Care, Oxbow Animal Health: NE). The patient
showed significant improvement during hospitalization and was dis-
charged 3 days later with fenbendazole at 20 mg/kg/PO every 24 hours
for 28 days (Panacur 100 mg/mL, MSD Animal Health, Salamanca,
Espa~na). Although the authors consider E cuniculi unlikely to be the cause
of the clinical signs, treatment was instituted because it is highly recom-
mended when serological titers are elevated and indicate active infection.
A gradual improvement in neurological signs was observed on weekly
rechecks performed during the first 2 months. Five months later, the rab-
bit had no clinical signs of vestibular disease.
Discussion

Vestibular syndrome is the most common neurological abnormality
in rabbits, and it has been traditionally classified as peripheral or cen-
tral. To differentiate peripheral from central vestibular syndrome can
be challenging, but sensitivity of the neurological localization rises up
to 90% in small animals when it is performed accurately.6 Performance
of an accurate neurological examination in pet rabbits is specially chal-
lenging given their prey nature and their tendency to remain still
when they feel stressed or uneasy and even more when rabbits are
rolling.1 In addition, differentiation of central and peripheral vestibular
syndrome can also be difficult due to the high frequency of E cuniculi
Fig 1. MRI findings. The following MR images are at the cerebellomedullary junction. Note th
tense on T2W (A), FLAIR (B), and T2* (D) images, and hypointense on T1W (C), without contr
central nervous system infections causing signs of peripheral
disfunction.1,7

Paradoxycal vestibular syndrome has never been reported in this
species regardless of the underlying cause and it is not frequent
either in small animals. However, in the cases described, inflamma-
tory disease or neoplasia are the most frequent final diagnoses.8

The most common cause of central vestibular disease in rabbits is
granulomatous encephalitis caused by the microsporidian E cuniculi
and it is frequently transmitted through ingestion of spores. The way
the patient of this report was infected is unknown, although the
microsporidian could have been latent since adoption and reactivate
later on. Even if there is a high percentage of rabbits seropositive to
the parasite (50%-70%),7 it is frequent that the infection is chronic
and asymptomatic,1 so the fact that both serological titers were ele-
vated did not necessarily indicate that encephalitozoonosis was the
cause of the clinical signs. In addition, there is no correlation between
the severity of the E cuniculi-induced histopathological lesions in the
brain and neurological signs.9

Other reported causes of central vestibular syndrome in rabbits
include intracranial neoplasms such as lymphoma or other inflamma-
tory encephalopathies, but vascular lesions have not been identified
as primary causes of vestibular syndrome in rabbits and the fewmen-
tions on vascular lesions causing neurological signs are secondary to
hypoxia.2 This lack of evidence of ischemic infarcts in rabbits can be
due to the fact that brain MRI is not routinely performed in patients
with vestibular disease and the diagnosis usually relies on more basic
testing like radiographs of the tympanic bullae and serology for E
cuniculi infection. It is widely known that MRI is more expensive and
requires long times of anesthesia, sometimes leading caregivers to
choose a more conservative diagnostic approach that might be incon-
clusive. It is currently unknown whether granulomatous encephalitis
caused by E cuniculi can predispose to ischemic infarcts in rabbits.

Ischemic infarcts are more frequently included in the differential diag-
nosis of dogs with acute, nonprogressive central vestibular signs, paradox-
ical or not.10 Predisposing factors in canines include endocrinopathies
(Cushing’s syndrome, diabetes mellitus, and hypothyroidism) or chronic
renal failure. However, an underlying cause cannot be found in up to 50%
of dogs with brain infarction.11 The tests performed in the rabbit pre-
sented here did not show any results compatible with endocrinopathies
e extensive, well-demarcated lesion in the right cerebellar hemisphere that is hyperin-
ast enhancement (E).
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and thromboelastography was normal, so unfortunately no factors that
could lead to a prothrombotic status could be identified.

The rabbit’s cerebellar vascular supply is carried by 2 sets of
arteries. The caudal cerebellar artery (right and left), which origi-
nates from the basilar artery, and the rostral cerebellar artery
(right and left) that has its origin in the caudolateral aspect of the
circle of Willis. In a small percentage of animals, the right internal
carotid artery sends a vessel at the level of the cerebellar
peduncles that anastomoses with the terminal portion of the basi-
lar artery, creating the right rostral cerebellar artery. The rostral
cerebellar artery is usually double on the right side and single on
the left. In cases in which it is double, it vascularizes almost the
entire cerebellum. The caudal cerebellar artery is often single and
can be found at the trapezoid body generating a lateral branch of
the basilar artery. It can also be double or triple in some cases.12

Therefore, and despite some differences, the cerebellar vascular
supply in rabbits is similar to that in canines. In dogs, most ische-
mic cerebellar infarcts occur in the rostral cerebellar artery terri-
tory.13 Involvement of the caudal cerebellar artery has been rarely
reported in dogs.14

Ischemic strokes appear hyperintense on T2W and hypo-/isoin-
tense on T1W images.15 On FLAIR sequences their appearance is simi-
lar to that on T2, and on T2* they can be mildly hyperintense or
isointense.15 Contrast enhancement may or may not be seen.15 Diffu-
sion-weighted imaging in the acute stages of the disease shows a
focal area of increased signal that corresponds with a hypointense
area on the apparent diffusion coefficient map, caused by a restriction
in water diffusion.16 In addition, most strokes appear wedge or rect-
angular shaped, although other patterns like ovoid or pinpoint have
also been reported.16 Eventhough diffusion-weighted imaging was
not performed for the reasons aforementioned, the MRI study was
consistent with an infarct, showing features similar in shape, inten-
sity, and localization to those in dogs.

Prognosis in canines with strokes is considered fair to good with a
survival rate of approximately 60%.11 The clinical progression of the
rabbit reported here, despite treatment for encephalitozoon, resem-
bles that in dogs with brain infarction.
Conclusions

To the authors knowledge this is the first case report of a paradoxical
vestibular syndrome in a rabbit pet, presumptively caused by a cerebellar
infarct. It may be concluded that though rare, ischemic infarcts should be
included in the differential diagnosis of central vestibular syndrome in
rabbits. MRI is essential for diagnosis and should be included in the diag-
nostic protocol of central neurological disease in rabbits.
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