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INTRODUCTION

Cholesteatoma or tympanokeratoma is a benign aural 
epidermoid cyst, generally located in the middle ear 
and capable of expansion and erosion of adjacent 
structures including the temporal bones. It is described 
as a rare disease in dogs, frequently associated with 
chronic otitis externa (OE) and otitis media (OM), and 
also may occur as a secondary manifestation to ther-
apeutic, clinical or surgical approaches and ineffective 
OE treatments.1

Tympanokeratoma has been described in cocker 
spaniel, golden retriever, Doberman pinscher, 
Shetland sheepdog, English springer spaniel, 
Labrador retriever, English setter, pug, rat terrier, 
Chesapeake Bay retriever, Lhasa apso and mixed- 
breed.1–3 However, according to Greci et al.,4 no sig-
nificant breed predilection has been reported in the 
literature and a higher incidence in male dogs has 
been found; however, this finding was not significant, 
probably owing to the small number of patients.3,4 
Authors point out that although tympanokeratoma 
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Abstract
Background: Canine aural cholesteatoma (more appropriately named tympa-
nokeratoma) is an epidermoid cyst whose aetiopathogenesis remains poorly 
recognised in veterinary medicine. There are a few reports published, pos-
sibly because it may be underdiagnosed.
Objectives: To characterise the clinical aspects of dogs with tympanokera-
toma, to describe the otoendoscopic, advanced imaging and histopathologi-
cal findings of tympanokeratoma and to report the best approach to diagnose 
canine auricular tympanokeratoma in a retrospective study.
Material and Methods: Of 890 dogs with suspected tympanokeratoma and 
otitis media, 100 animals underwent advanced imaging and otoendoscopy at 
radiology and dermatology reference centres in Brazil.
Results: Most affected dogs were male (71%) neutered (95%) with an aver-
age age of 6.8 years. Ninety- one of the 100 affected dogs were brachyce-
phalic. Otitis externa (OE; 81%) was the main non- neurological manifestation 
observed. The main neurological clinical manifestations observed were: 
“head tilt” (66%), ataxia (31%) and nystagmus (25%). Advanced imaging find-
ings could not propose a presumptive diagnosis of tympanokeratoma in 60 
of 100 (60%) of the dogs. The absence of tympanic membrane and the pres-
ence of a dense pearly yellowish material resembling keratin in the tympanic 
bulla, after myringotomy, was the main otoendoscopic finding. The advanced 
imaging findings did not correlate with otoendoscopy and histopathological 
findings in more than half of the dogs.
Conclusions and Clinical Relevance: Tympanokeratoma should be sus-
pected in brachycephalic dogs with OE and peripheral vestibular syndrome, 
and samples of keratinous material from the middle ear associated with his-
topathological results may be the best approach for the diagnosis.
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are more commonly found in middle- aged to elderly 
dogs, the ages reported in the scarce literature vary 
from 2 to 12 years.3

The actual occurrence of the disease is uncertain 
owing to the wide variety of clinical manifestations, as 
many animals are asymptomatic, and the diagnosis only 
occurs when there are external suppurative otitis and/
or peripheral neurological manifestations.5,6 Therefore, 
as the clinical manifestations in animals may be non-
specific, some diagnostic exams need to be used in 
suspected cases.7

Imaging such as computed tomography (CT) and 
magnetic resonance imaging (MRI) are considered re-
liable methods to evaluate the middle ear and show 
lesions related to this anatomical region.7 However, 
otoendoscopy has been used to diagnose suspected 
tympanokeratoma, as a consequence of the possibility 
of collecting characteristic material from the tympanic 
bulla for histopathological examination.7,8

The presence of keratin alone or keratin masses in 
the middle ear has been considered adequate to estab-
lish a diagnosis of aural tympanokeratoma; the detec-
tion of a lesion of pearly growth or yellowish or whitish 
material in the middle ear cavity that protrudes into the 
external auditory canal may suggest a possible pres-
ence of tympanokeratoma.2,4,7,9,10

However, tympanokeratoma is still an under- 
recognised condition and many practitioners may not 
be aware of the clinical features and findings leading to 
a diagnosis. Thus, the objectives of this retrospective 
study were to characterise the clinical aspects of dogs 
with tympanokeratoma, to describe the otoendoscopic 
findings, advanced imaging and histopathological find-
ings and to report the best approach to diagnose canine 
auricular tympanokeratoma.

MATERIALS AND METHODS

Medical records of dogs from the routine caseload of 
a veterinary centre specialised in dermatology, in the 
state of Rio de Janeiro, Brazil, with OM, suspected 
cases of tympanokeratoma, were retrospectively re-
viewed seeking data on clinical, including otoendo-
scopic, radiological imaging and histological findings.

The clinical records of dogs treated from November 
2017 to March 2022 were reviewed and data including 
breed, age, sex, neuter status and clinical manifesta-
tions presented on the day of the otoendoscopic exam-
ination were collected, as well as diagnostic methods 
performed.

The inclusion criteria used in the selection of the 
medical records were: (1) fully completed records; (2) 
confirmed diagnosis of tympanokeratoma by anato-
mopathological examination, considering the following 
points: (i) origin of the tissue collected by biopsy being 
from the middle ear through otoendoscopy; (ii) histo-
pathological presence of keratinised stratified squa-
mous epithelium and laminar keratin.

Cases with incomplete medical records, with non- 
cholesteatomatous OM and those with inconclusive 
histopathological findings were excluded.

RESULTS

Medical records of 890 dogs diagnosed with OM, from 
a veterinary centre specialised in dermatology, in the 
state of Rio de Janeiro, Brazil, from November 2017 
to March 2022, were reviewed. Among these 890 re-
cords, 100 dogs (11.23%) met the inclusion criteria for 
the diagnosis of tympanokeratoma, while 790 records 
did not meet the inclusion criteria, based on incomplete 
records, non- cholesteatomatous OM (bacterial OM, 
neoplasia, among others) or inconclusive histopatho-
logical findings.

There was a great predominance of breed dogs 
(98%). Pugs corresponded to 51% (51 of 100) of the 
dogs, followed by French bulldogs corresponding 
to 35% (35 of 100). Other breeds included English 
bulldogs (three of 100), and one of 100 each of cane 
Corso, Staffordshire bull terrier, shih tzu, American 
cocker, dogo Argentino, Maltese, Dalmatian and poo-
dle (Table 1).

Most affected dogs were aged 6 years (21%, 21 
of 100), followed by 5–6 years (14%), 10 years (13%), 
8 years (10%), 4 years (9%), 3 years (7%), 9 years 
(4%), 12 years (3%), 13 years (2%) and 11 and 14 years 
(each 1%).

TA B L E  1  Clinical aspects of middle ear tympanokeratoma in 
dogs.

Variable Category
Number of 
cases (100)

Breed Pugs 51

French bulldogs 35

English bulldogs 3

Mixed- breed 2

Other breeds 9

Age (years) 10 13

8 10

6 21

5 14

4 9

3 7

Others 11

Sex Female 29

Male 71

Ears affected Bilateral 29

Unilateral (right only) 43

Unilateral (left only) 28

Clinical 
manifestations

Otitis externa 81

Head tilt 66

Ataxia 31

Horizontal nystagmus 25

Facial paralysis 18

Horner syndrome 3

Dysacusis 60

Otalgia 18

Difficult to open mouth 14

Prostration 3
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Regarding the advanced imaging analysis, most 
dogs 68% (68 of 100) underwent computed tomog-
raphy exams. Magnetic resonance imaging was per-
formed on 24/% (24 of 100) dogs and only eight of 100 
(8%) dogs did not undergo imaging before otoendos-
copy. Finally, 9% (nine of 100) dogs underwent two im-
aging exams at different times.

All dog's CT and MRI presented findings in the tym-
panic bulla compatible with a diagnosis of OM. Only 
29% (29 of 100) of CT or MRI exams showed lysis and 
expansion of the tympanic bulla, which is a strong sug-
gestion of tympanokeratoma.

The remaining 71% (71 of 100) of the imaging exams 
indicated changes compatible with suspected OM or 
incipient tympanokeratoma, with only 11% (11 of 100) 
of exams in addition to the soft tissue content, present-
ing bone lysis. Most imaging exams (60%, 60 of 100) 
only indicated soft tissue content, proposing a diagno-
sis of OM.

Among the clinical manifestations identified, 81% 
(81 of 100) of the dogs had a history of OE. “Head tilt” 
was the main neurological manifestation of peripheral 
vestibular syndrome observed in 66% (66 of 100) of 
dogs, followed by ataxia (31%), horizontal nystagmus 
(25%), facial paralysis (18%) and Horner syndrome 
(3%). Apart from the neurological clinical signs, dysa-
cusis (reported by the owners) (60%, 60/100), otalgia 
(18%) and difficulty or pain in opening the mouth and/or 
chewing (14%) were the most reported manifestations. 
There also were reports of prostration in 3% (three of 
100) patients.

Bilateral disease was seen in 29% (29 of 100) of the 
dogs. The 71% (71/100) dogs remaining, presented a 
unilateral condition, comprising 43 of 71 (60.6%) on 
the right side and 28 of 71 (39.4%) on the left. The 
gross appearance of material sampled by otoendos-
copy from the middle ear was dense pearly white to 
yellowish (with shades of gold), firm to pasty, with 
a characteristic rancid odour. The histopathological 
analysis from all dogs was characterised by amor-
phous thick lamellar keratin debris lined by cornified 
epithelium (Figure  1). Furthermore, otoendoscopy 
showed a single polypoid mass in the distal portion 

of the horizontal ear canal in 15% (15 of 100) dogs. 
Histopathological examination revealed a hyperplas-
tic epidermis and a core of collagenous connective 
tissue with bone metaplasia, confirming a diagnosis 
of fibroepithelial polyps. These polyps were only ob-
served in pugs (27.4%, 14 of 51) and French bulldogs 
(8.6%, three of 35). After removing the polyps, the 
same yellowish material was sampled from the tym-
panic cavity for histopathological evaluation, which 
confirmed tympanokeratoma.

DISCUSSION

There are few reports of tympanokeratoma in the vet-
erinary literature, which makes it difficult to make a 
comparison with the results reported here. Prior case 
series comprise 20 cases,2 13 cases,11 11 cases12 and 
seven cases.13 Authors of these case series reported 
little or no breed predilection, with Banco et al.11 report-
ing mostly mixed- breed dogs. In a similar way to our 
study, Imai et  al.12 reported a high incidence of tym-
panokeratoma in brachycephalic breeds (63.6%). Of a 
total of 11 animals, five (45.4%) were French bulldogs 
and two animals (8.2%) were pugs. These data most 
closely align with the current study which included 51% 
pugs and 35% French bulldogs with tympanokeratoma.

Previous reports have documented that narrow na-
sopharynx and eustachian tube dysfunction may be 
predisposing factors for the development of primary 
acquired tympanokeratoma.1,14 Furthermore, hypertro-
phic walls of the tympanic bulla and stenotic bone parts 
of the horizontal auditory canal may also predispose to 
tympanokeratoma.14 This data may explain the great 
predominance of brachycephalic dogs in the present 
study. Yet, the aetiopathogenesis of tympanokeratoma 
in dogs, including in brachycephalic breeds, remains 
unknown. Furthermore, TECA-  BO surgery has been 
suggested as a possible cause of tympanokeratoma de-
velopment in dogs by other studies; however, none of 
the dogs in the present study had undergone surgery.

The average age of the affected dogs in this study 
was 6.8 years, ranging from 2 to 12 years. This age vari-
ation reported in this study is similar to that reported 
by several authors, such as Little et al.,13 Banco et al.,11 
Hardie et al.2 and Imai et al.12 The wide age variation 
may suggest different aetiologies, as tympanokeratoma 
can be primary or acquired, and this precise definition is 
not yet established in veterinary medicine. Male dogs 
were over- represented in different studies,2,11–13 which 
was similar to the data from our study, with males rep-
resenting 71% of the dogs. There is no known explana-
tion in the literature for this prevalence.

In the present study, OE was the main clinical finding 
reported associated with tympanokeratoma, which in 
their entirety had a chronic history, agreeing with data 
from other authors. Indeed, chronic OE may represent 
an important clinical sign leading to the investigation 
of tympanokeratoma.2–4 Surprisingly, 19% of the ani-
mals did not show any sign of OE, presenting only with 
variable neurological clinical signs, which reinforces 
the theory of acquired primary tympanokeratoma and 

F I G U R E  1  Tympanokeratoma (cholesteatoma). Cyst lined by 
keratinised stratified squamous epithelium and filled with keratin. 
Haematoxylin & eosin, ×200.
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should be considered by veterinary surgeons, espe-
cially in brachycephalic dogs represented here as most 
cases.

Regarding involvement and laterality, only 29% of 
the dogs presented bilateral disease. This observation 
differs from some publications, where the minority 
of cases had unilateral disease (ranging from 0% to 
18%).4,12 Moreover, in another study,2 80% of the dogs 
had bilateral disease. Few authors comment on the 
correlation between laterality and neurological clinical 
signs. In the present study, neurological manifestations 
were always unilateral (probably the most severe or 
the most inflamed), even in dogs with bilateral diag-
noses. This fact reinforces the need for an advanced 
imaging exam so that future therapeutic approaches 
can be assessed on both affected sides. Only two 
studies11 proposed a more conservative approach with 
otoendoscopy and middle ear flushes, which should 
be considered even more in bilateral cases, as surgical 
management may not be curative and can result in the 
order of 50% recurrence.2,15

The main neurological clinical manifestations in the 
present study were head tilt (66% of the cases) and 
ataxia (31% of cases), which also were the main neuro-
logical signs reported by Hardie et al.,2 Greci et al.4 and 
Imai et al.12 Although facial nerve paralysis was more 
frequently reported by Hardie et al.,2 Greci et al.,4 Imai 
et  al.,12 in the present study it was observed only in 
18% of patients. Interestingly, nystagmus was rarely 
reported in other studies2,4,12 and was an important 
observation found here in 25% of patients. In another 
study, it was reported that >50% of the dogs were 
affected by head tilt, facial nerve paralysis and ataxia, 
without, however, highlighting the frequency of occur-
rence of each clinical sign.1

Another clinical manifestation observed by dif-
ferent authors was pain when chewing, yawning 
or opening the mouth during physical examination, 
which was observed in 14% (14 of 100) dogs and 
reported as an important symptomatology by Hardie 
et al.2 (20% of dogs), Greci et al.4 (50% of dogs) and 
Little et al.13 (50% of dogs). Hardie et al.2 also defined 
oral pain as a marker of animal life expectancy, report-
ing that dogs with this manifestation presented lethal 
complications on average 40 months after diagnosis. 
Interestingly, there are authors who do not report oral 
pain.

Dysacusis, or anacusis, was reported by the own-
ers via a questionnaire in 60% of the dogs, which also 
has been reported by several authors.2,4,12 These are 
important data, as most dogs evaluated in this study 
no longer had their tympanic membrane present. The 
hearing impairment reported may be conductive as a 
result of the occlusion from the material in the mid-
dle ear in addition to the absent tympanic membrane. 
Observations of dysacusis, or anacusis, in this report 
may be related to the fact that the number of cases 
with tympanokeratoma presented here exceeds most 
published reports,12,14 thus providing evidence of rarer 
or less frequent clinical signs.

Computed tomography plays an important role in 
the evaluation of dogs with middle ear diseases,3,16 as 

well as MRI.17 The main observation in imaging diag-
nostics that may suggest a tympanokeratoma is the 
expansion of the tympanic bulla, associated or not 
with osteolysis, observed in this study in 29% of the 
dogs and only lysis in another 11%; however, lysis can 
be observed in chronic cases of OM and is therefore 
not pathognomonic of tympanokeratoma.16 Tympanic 
bulla expansion was not the most frequent observa-
tion in the cases of tympanokeratoma presented here. 
This change has been reported in 53.8%12 and 55% 
of cases2 by other authors. Travetti et al.3 highlighted 
tympanic bulla expansion as common in cases of tym-
panokeratoma. Tympanic bulla lysis without expansion 
was observed in all dogs from several studies2,3,12,16 
and found here in 11% (11 of 100) patients.

In all dogs in this study, with or without bullae ex-
pansion and with or without lysis, the tympanic bulla 
was filled with a dense opaque material, revealing 
itself to be nonvascularised and noncontrast enhanc-
ing. However, the initial stages of tympanokeratoma 
are indistinguishable from those of OM, a fact also 
pointed out by Imai et al.12 Thus, the early stages of 
tympanokeratoma may remain unidentified by CT or 
MRI.

Considering the data from this retrospective study, 
in 60% of the dogs, OM was considered the most 
likely presumptive diagnosis based on the advanced 
imaging tests. However, when performing otoendos-
copy followed by histopathological examination, the 
diagnosis of tympanokeratoma was confirmed, re-
vealing that, in early cases, the combination of these 
two methods should be considered the gold standard 
for diagnosis. This fact also was pointed out by an-
other author.12

In the present study, the main changes visualised 
by otoendoscopy were the absence of tympanic mem-
brane, also reported by Imai et al.12 and the presence 
of brownish pearly material filling the tympanic bulla, 
with firm or pasty characteristics on palpation, and with 
a strong rancid odour. Unfortunately, these findings 
cannot be compared with other studies, as there have 
been no descriptions of the otic changes assessed by 
otoendoscopy.

Furthermore, otoendoscopy showed a mass in the 
distal region of the horizontal ear canal in 15 dogs 
where the histopathological examination revealed a fi-
broepithelial polyp represented by hyperplastic epider-
mis and a core of collagenous connective tissue with 
bone metaplasia, which was only observed in pugs (14 
of 51) and French bulldogs (three of 35). Interestingly, 
only one study12 reports the presence of ear polyp, in 
seven of 11 (63%) dogs.

Histopathologically, the lesions in dogs appear to 
be different in character from typical aural polyps 
in cats. The presence of ciliated columnar epithelial 
cells is a prerequisite for the histopathological defini-
tion of feline polyps,18 yet polyps and fibroepithelial 
polyps can be defined as small papular–nodular le-
sions in human and veterinary dermatology. In dogs, 
the association between these polyps and tympano-
keratoma has not yet been fully elucidated. Another 
author12 observed that the lesion may be related to 
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tympanokeratoma, which corresponds to what is pro-
posed in the present study.

Aside from polyps, histological findings proved to be 
the main diagnostic test for confirming tympanokera-
toma. Histologically, the tympanokeratoma was repre-
sented by laminar keratin enclosed in a cystic structure 
covered by keratinised stratified squamous epithelium, 
as described by several authors,2,4,9,12,18 which pro-
vides the definitive diagnosis of the disease.

CONCLUSIONS

In this study, brachycephalic dogs, especially pugs 
and French bulldogs, were most commonly affected 
by tympanokeratoma. The main neurological clini-
cal manifestations were: head tilt, ataxia, nystagmus 
and facial paralysis. The main non- neurological clinical 
manifestations were dysacusis and pain when opening 
the mouth. Presumptive diagnoses for tympanokera-
toma made by advanced imaging methods, including 
CT scan, may be inconclusive in more than half of the 
patients and, based on our findings, they should not 
be considered definitive diagnostic methods. The main 
otoendoscopic observations were the absence of a 
tympanic membrane and the presence of dense pearly 
material inside the bulla. The presence of a polyp in the 
horizontal ear canal may be an indicator of tympanoker-
atoma. In conclusion, otoendoscopy with the collection 
of material from the middle ear associated with histo-
pathological investigation, following advanced imaging, 
maybe the best approach for the diagnosis of canine 
tympanokeratoma.
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