CT findings in the diagnosis of peripheral vestibular
syndrome in a ferret (Mustela putorius furo)
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Summary

Otitis media-interna are the most common causes of peripheral vestibular disease seen in dogs and cats, but there
is little information in ferrets. An 8-year-old, neutered female ferret was presented because of an acute onset of
a left-sided head tilt. Neurological examination was compatible with peripheral vestibular syndrome. Computed
tomography (CT) confirmed the presence of otitis media. CT is a useful, quick and practical technique to rule in or
rule out the presence of material in the middle ear in the ferret.
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Introduction

Otitis media and/or interna (OMI) are the most
common causes of peripheral vestibular disease seen
in dogs and cats. It is important to recognize that oti-
tis media alone will not result in vestibular signs. If
deficits compatible with peripheral vestibular dys-
function are detected, inner ear involvement is con-
firmed."® Other causes of peripheral vestibular disor-
der in dogs and cats include hypothyroidism, aural
neoplasia, nasopharyngeal polyps, ototoxicity and
acute idiopathic peripheral vestibular disease.* In fer-
rets, vestibular ataxia has been reported to occur as a
result of intoxications, infections, neoplasia, trauma
or congenital disease,*® but naturally occurring OMI
clinical cases have not been reported to the authors”
knowledge. The aim of this report is to describe a pe-
ripheral vestibular syndrome in a ferret due to OML

Case history

An 8-year-old, neutered female ferret was admitted
with a history of an acute onset of a non-progressive
head tilt. The owner reported no previous history of
trauma event neither toxins exposure. On initial presen-
tation, the ferret was bright, alert and responsive with a
mild left ear discharge. No abnormalities of heart rate,
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breathing and temperature were observed. The neuro-
logical examination revealed left head tilt and incoordi-
nation due to left drifting. A presumptive diagnosis of
peripheral vestibular syndrome due to OMI was estab-
lished. The diagnostic plan included a complete blood
count, serum chemistry, computed tomography (CT)
scan and cytology and culture of the external ear canal
exudate.

Complete blood count revealed mild anemia, neutro-
philia, and lymphopenia. Serum chemistry except for
creatine kinase, potassium, urea and creatinine were
otherwise within reference ranges (Table 1).

CT of the tympanic bullae was acquired under gen-
eral anesthesia (GE HiSpeed Dual, GE Heathcare Sys-
tem, Wauwatosa, WI). CT technical parameters were
as follows: helical acquisition, bone and standard al-
gorithm, 120 kVp, 200 mAs, 0.6-mm slice thickness,
pitch of 0.8, and 0.75 s/rotation. Reformatted images
in sagittal and dorsal planes were obtained. The im-
ages were reviewed using a picture archiving and com-
puter system (PACS) workstation and bone (window
width [WW]= 2000, window level [WL]= 800) and soft
tissue (WW=360, WL=60) window display settings. CT
examination revealed an accumulation of soft-tissue
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Parameter Value Reference range
Hematocrit 31 % 36-53%
Leucocytes 4.8 x10/mm?3 2-10 x10/mm?
Neutrophils 64 % 13-48%
Lymphocytes 28 % 40-82%
Monocytes 1% 7-9%
Eosinophils 5% 2-8%
ALT 90 UI/L 30-100 UI/L
AST 35 UI/L 15-40 UI/L
ALP 34 UI/L 30-120 UI/L
CK 801 UI/L 60-300 UI/L
K 3.6 mmol/L 3.7-5.4 mmol/L
Na 153 mmol /L 146-160
Cl 113 mmol/L 112-129 mmol/L
TP 5.9 mg/dl 4.3-6 mg/dl
Alb 34 mg/dl 3.3-4.1 mg/dl
Glob 3.1 mg/dl 2.6-3.8 mg/dl
Urea 84.4 mg/dl 17-32 mg/dl
Creatinine 0.73 mg/dl 0.2-0.6 mg/dl

ALT: Alanine Aminotransferase; AST: Aspartarte aminotransferase; ALP:
Alkaline phosphatase; CK: creatine kinase; K: potassium; Na: sodium; Cl:
Chloride; TP: Total Protein; Alb: Albumin; Glob: Globulin.

dense material (65 Hounsfield Units) within the left
tympanic cavity and the horizontal portion of the left
external ear canal (Fig. 1). Mild sclerosis of the wall of
the left bulla was noted (Fig. 2). These findings were
consistent with left otitis media and externa.
Microscopic examination of Diff-Quick stained im-
pression smears collected from the external ear canal
revealed numerous toxic neutrophils, coccoid bacteria
and Malassezia -like forms. Antimicrobial and anti-
fungal culture from the external ear canal revealed a
growth of Staphylococcus spp. The owner declined fur-
ther tests and a medical plan was elected. Treatment,
based on antibiogram results, consisted of itraconazole
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Figure 1. Transverse computed tomography image at the level of the
tympanic bullae using soft tissue window (window width [WW]= 360,
window level [WL]= 60). (A) Accumulation of soft-tissue dense material
can be seen within the left tympanic cavity and (B) the horizontal portion
of the left external ear canal (*). R= right, L= left, D= dorsal, V= ventral.

15 mg/kg PO once daily and amoxicillin-clavulanic
acid 20 mg/kg PO twice daily. A week later the ini-
tial presentation the ferret was readmitted because of
acute onset of seizures. The ferret arrived in status epi-
lepticus and died one hour later. The owner declined to
conduct necropsy.

Discussion

In dogs and cats otitis media can occur via direct
extension from otitis externa, hematogenous spread,
extension of infection from the nasopharynx via the
eustachian tube or inflammatory polyps.”® In human
medicine, viral upper respiratory infections are com-
monly associated with episodes of acute otitis media
mediated by eustachian tube dysfunction. The ferret’s
eustachian tube functions in a manner similar to that of
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Figure 2. Transverse computed tomography image at the level of the
tympanic bullae using bone window (WW= 2000, WL= 800). Accumu-
lation of soft-tissue dense material within the left tympanic cavity as
well as mild sclerosis of the left tympanic wall were observed. R= right,
L=left, D=dorsal, V=ventral.

human beings,” nevertheless in this case the owner did
not observed any previous symptoms related to respira-
tory disease and none of the persons living in the house
have had flu.

Diseases of the inner ear can cause injury to the ves-
tibular receptors of the membranous labyrinth. Periph-
eral vestibular syndrome is characterized by ataxia and
loss of balance but despite the ataxic gait and tendency
to fall, strength and proprioception are preserved with
peripheral lesions. Animals with peripheral vestibular
disease are typically alert with normal mentation. In ad-
dition, the presence of proprioceptive deficits or weak-
ness (paresis) is the most reliable sign used to differenti-
ate central vestibular disease from peripheral vestibular
disease.!” In our case, we observed normal mentation
and behavior and abnormal gait consistent with ves-
tibular ataxia and left head tilt. A presumptive diagno-
sis of peripheral vestibular syndrome was established.
A thorough otoscopic examination, bulla imaging, and
myringotomy are the primary tools used to diagnose
peripheral vestibular syndrome.?

Otoscopic diagnosis of OMI can be complicated by
chronic remodeling of the external ear canal (hyperpla-
sia, stenosis) that impedes visualization of the tympa-
num and sampling of the middle ear cavity. In addition,
the presence of an intact or grossly normal tympanic
membrane or normal appearing external ear canal does
not exclude the possibility that OMI may be present.?

The cytological examination of the external ear canal
exudate showed a clinically significant number of in-
flammatory cells, bacteria and yeast that helped to diag-
nose the otitis externa," and the culture of the exudate
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revealed growth of Staphylococcus and Malassezia spp.
Thus, even though the most common aetiology in otitis
externa is ear mites,'? in this ferret, extension from otitis
externa was feasible. However, without myringotomy a
definitive diagnosis cannot be achieved.?

The choice of systemic antibiotics for treating the
middle ear compartment is preferably based on cul-
ture and susceptibility testing. Lavage of the bulla is
highly recommended in dogs and cats with inflamma-
tory exudates.> Furthermore, osteotomy of the bulla
is a widely accepted surgical treatment for end-stage
otitis externa, otitis media, and masses confined to the
middle ear.”?® Due to the owner’s concerns about the
anesthetic risk and post-surgical care otoscopy, myrin-
gotomy and tympanic bulla flushing were confined. In
addition, these clinical procedures were not practical
from a clinical perspective due to the narrow diameter
of the external ear canals in ferrets and enhanced due
to inflammation as well.”?

Advanced diagnostic imaging techniques are es-
sential in evaluating neurological patients to locate
the lesion.* Traditionally, diagnostic imaging of the
bulla has been restricted to radiography. Interpreta-
tion of skull radiographs can be challenging because
of superimposition of other structures over the area of
interest. Radiographic changes such as a thickened, ir-
regular bulla, and soft tissue opacities within the lu-
men of bulla are commonly seen with otitis media.
Radiographic changes may be slow to develop with
acute infections and may not be visualized for several
weeks. Radiography is not very sensitive for the diag-
nosis of otitis media with false-negative radiographic
findings seen in 25% of confirmed cases of otitis me-
dia patients. Thus, abnormal radiographic findings
of the middle ear might not be a reliable indicator of
whether surgery was necessary.!*’> CT and magnetic
resonance imaging (MRI) have been used to assess the
tympanic bullae. Both CT and MRI provide cross-sec-
tional images, removing the problems associated with
superimposition, and superior soft tissue contrast.'*'
CT provides excellent images of bony structures and
is indicated where osseous changes are of greatest di-
agnostic importance. MR is superior in imaging soft
tissue components including intra-labyrinthine fluid.
It has been suggested that more than one of these im-
aging techniques may be required in order to make a
diagnosis.* CT imaging has been reported to be more
sensitive than radiography for evaluation of the bul-
lae in cases of OMI and is particularly useful for cases
of otitis media with reported positive predictive value
of 93% and negative predictive value of 80%.%53% CT
of the tympanic bullae in cases of OMI reveals fluid
or soft tissue accumulations within the bullae, and of-
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ten secondary reactive or remodeling changes of the
middle and external ear (sclerosis, thickening, or lysis
of the bullae, calcification or stenosis of external ear
canal), depending on the chronicity of the lesion.!* In
our case, CT examination revealed an accumulation of
soft-tissue dense material within the left tympanic cav-
ity and the horizontal portion of the left external ear
canal as well as mild sclerosis of the wall of the tym-
panic bulla. Thus, otitis externa with concurrent otitis
media were suspected. In this case we found that the
CT exam was easy and fast to perform and allowed us
to confirm OMI diagnosis. Unfortunately, MRI was not
available in our institution at that time.

One limitation in this case was the lack of intrave-
nous contrast media administration. The use of con-

trast media in CT may lead to contrast-induced ne-
phropathy, especially in patients with preexisting renal
impairment.!® In this patient, blood analysis indicated
azotemia and therefore the use of iodinated contrast
media was contraindicated.'®

Based upon this case report, the following conclu-
sions were drawn: (i) to the authors” knowledge this is
the first case report describing the onset of a peripheral
vestibular syndrome resulting from an OMI in a ferret,
(i) OMI should be included in the differential diagno-
sis of peripheral vestibular syndrome in ferrets, (iii) CT
imaging is a useful tool in the diagnostic plan of ves-
tibular disease in ferrets, as well as quick and practical
diagnostic technique in order to rule out otitis media
in the ferret.
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Resumen

La otitis media-interna es la causa mas comuin del sindrome vestibular periférico en perros y gatos, sin embargo
hay poca informacion al respecto en los hurones. Se atiende en consulta un hurén de 8 anos de edad, hembra
castrada, debido a un cuadro de inicio agudo de inclinacion de la cabeza hacia la izquierda. El examen neurolégico
fue compatible con el sindrome vestibular periférico. Se realizé una tomografia computarizada (TC) que confirmé
la presencia de otitis media. La TC es una técnica de diagnéstico rapida y practica para descartar la otitis media

en el hurén.
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