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External auditory canal atresia
(E.A.C.A.) in a ferret
(Mustela putorius furo)

External auditory canal atresia (EACA) is an anomaly involving the closure
or absence of the ear canal and represents an occurrence reported in hu-
mans, dogs and cats but it has never been previously described in the fer-
ret. The present clinical case describes the experience gained with a ferret
affected by EACA referred to the clinic for a physical examination and dia-
gnostic investigation in order to evaluate the degree of the anomaly. A com-
puted tomography (CT) performed in sedation and without contrast agent
showed the complete absence of the external ear canal, confirming the mal-
formation.
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INTRODUCTION 
External auditory canal atresia (EACA) is a disorder that
results in the closure or absence of  the external audi-
tory canal.1

EACA may result from congenital or acquired condi-
tions;2 widely reported in humans, often in association
with other congenital malformations,3,4 EACA is
rarely encountered in domestic pets; cases have been
reported in the dog1,5,6,7 and in the cat,5,8 but never in
the ferret. 
Based on the literature that we have been able to con-
sult this work describes the first reported case of  EACA
in the ferret.

CASE DESCRIPTION 
Kratos, a 6-month-old male ferret, weighing 1.43 kg, was
referred to the clinic for instrumental diagnostic inves-
tigations in order to study the morphology of  the left
ear, to assess the presence and extent of  the external au-
ditory canal (EAC) as well as of  any other lesions in-
volving the middle ear canal. 

The clinical history had in fact reported the non-open-
ing of  the left external auditory canal, in spite of  the pres-
ence of  the pinna, as well as a family predisposition to
congenital anomalies and disorders. 

A complete bilateral examination of  the auricular region
was thus carried out. The investigation revealed the ab-
sence of  the opening of  the left external acoustic mea-
tus at the level of  the conchal fossa occupied by the me-
dial root of  the helix (Figure 1) and the absence of  ad-
jacent skin lesions attributable to scratching; on palpation,
no thickening and/or deformation of the skin and auricular
cartilage were appreciated and no painful reactions were
evoked. In order to assess the condition of  the middle ear
it was therefore necessary to assess the symptoms and clin-
ical signs resulting from its eventual involvement. 

External auditory canal atresia is a congenital or
acquired disorder that results in the closure or 
absence of the external acoustic meatus. 
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The contralateral ear appeared normal in all of  its char-
acteristics, as well as the rest of  the general physical ex-
amination and no neurological abnormalities were
found. 
The blood chemistry examination, which resulted with-
in the norm, was followed by a CT scan (Toshiba Aquil-
ion 16 - Helical method 100 kV- 150 Ma- thickness 0.5
mm - pitch 1 - rotation time 0.75 s. and Dicom OsiriX

reconstruction method) performed under general anaes-
thesia, with the ferret placed in sternal decubitus. 
The CT, performed without contrast medium, revealed
the absence of  the left EAC; the tympanic bullae ap-
peared free from accumulations of  pathological mate-
rial and were normally-conformed, similarly to the right
EAC and the bony structures (Figures 2,3). The result-
ing diagnosis was of  complete agenesis of  the left ex-
ternal auditory canal. 
Surgery,2 the only resolutive treatment for this type of
condition, was proposed to the owners, but they refused,
pointing out that the malformation was not causing any
alteration in the ferret’s activity attributable to unilater-
al deafness. The subject was then followed regularly and
today, more than a year after the initial diagnosis, its life

BA

Figure 1 - Comparison of ferret ears. Notice in the left ear the absence of the conchal cavity which is the conduit for the external acoustic 
meatus. 

Non-contrast CT revealed the absence of
the left EAC. 

Figure 2 - The CT scan shows the lack of formation of the exter-
nal acoustic meatus starting from the tympanic bulla of the left ear. 

Figure 3 - CT scam from which it is possible to detect the lack of
formation of the left external acoustic meatus. 
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is entirely comparable to that of  a totally healthy ferret,
with no limitations or handicaps. 

DISCUSSION 
In animals, atresia of  the external auditory canal is an
uncommon occurrence1,2,5,6,7,8. In the present clinical case,
the young age of  the subject, the absence of  the exter-
nal auditory meatus at physical examination and the ab-
sence of  lesions in the auricular region were immediately
suggestive of  a congenital disorder. 
The ear, the sensory organ associated with hearing and
balance in vertebrates, is made up of  three distinct con-
stituent parts: the outer ear, the middle ear and the in-
ner ear. 
Each of  these constituent parts has a different embry-
ological origin. The outer ear, in particular, whose func-
tion is to direct sounds towards the middle ear, derives
from the first pharyngeal groove,6,9 the brachial cleft ac-
cording to Barone.10 The ectodermal cells, located in the
terminal end of  the first pharyngeal groove, proliferate,
forming a solid epithelial cord, the meatal plug. This plug
persists for most of  the fetal period; it then undergoes
lysis during the perinatal period and in the dog it usu-
ally opens at 6-14 days.11 At this point, the cord canal-
izes itself  and the external acoustic meatus is formed.
At the terminal end of  the canal, in correspondence with
the tympanic cavity, the external portion of  the tympanic
membrane differentiates itself,12 separating it from the
middle ear. 
Macroscopically, the outer ear is inserted dorsocaudal-
ly to the temporomandibular joint, centred on the acoustic
meatus and characterized in domestic mammals by the
presence of  a raised pinna, or auricle, inserted on the con-
duit of  this meatus. The external acoustic meatus extends
from the fundus of  the concha to the tympanic mem-
brane and is formed by two parts: the cartilaginous ex-
ternal acoustic meatus placed laterally and the bony ex-
ternal acoustic meatus placed medially.11

Figure 4 - Volume rendering image for the reconstruction of gas-containing
structures with the evident absence of the left external auditory canal. 

Figure 5 - Volume rendering image which highlights aplasia of the left external acoustic meatus (arrow).

A B

The use of  computer tomography (CT) for the study of
the external auditory canal is described not only in the
dog1,2,5,13 and in the cat8,13 but also in the lama,14 and is
also used for establishing the degrees of  atresia or age-
nesis of  the duct itself;4 in addition, recent volume ren-
dering programs (figures 4 and 5) have allowed new di-
agnostic possibilities. 

The outer ear is inserted dorsocaudally to the
temporomandibular joint. Embryologically, it
derives from the first pharyngeal groove and its
function is to direct sounds towards the middle
ear. 

Bo imp_inglese_ok  12/03/19  11:19  Pagina 297



Vol 32, Issue 5, October 2018

298

In this case, CT scans performed without contrast medi-
um showed the absence of  the left EAC and the normal
conformation of  the tympanic bullae, which appeared free
from the accumulation of  pathological material. 
The fact that an intravenous contrast agent was not used
is a limitation of  the study: its use would have allowed

a better evaluation of  the soft tissues. However, it was
not considered to be indispensable, as already with the
non-contrast CT scans the total absence of  both the ver-
tical and the horizontal canal of  the EAC was evident.
In conclusion, this study presents the first confirmed and
reported case of  EACA in a ferret. 

KEY POINTS

• The term atresia, when referred to the external auditory canal (EACA), refers to all congeni-
tal or acquired abnormalities that lead to its closure or absence. 

• In humans, the incidence of EACA is of about 1 case per 10,000-20,000 births; in dogs and
cats the incidence is unknown and in the ferret it has never been previously reported. 

• Acquired causes of EACA include traumas, neoplasms, abscesses, haematomas and foreign
bodies. 

• For a correct diagnosis of EACA CT is the preferred diagnostic technique. 

• The only resolutive treatment is surgery. 
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