
Fine-needle biopsy of external ear canal
masses in the cat: cytologic results and
histologic correlations in 27 cases

Davide De Lorenzi, Ugo Bonfanti, Carlo Masserdotti, Massimo Tranquillo

Background: The cytologic diagnosis of ear canal tumors is difficult or impossible by swab alone because cell exfoliation may be
poor and neoplastic cells may be masked by associated inflammation. Fine-needle biopsy (FNB) can be used to obtain a higher
yield of cells for diagnosis. Objectives: The purpose of this study was to assess the efficacy and diagnostic value of FNB and cyto-
logic examination in providing an accurate diagnosis of masses growing in the external ear canal of cats. Methods: Cytologic spec-
imens from masses in the external ear canal, taken under inhaled, general anesthesia, were classified into 4 groups: 1) ceruminous
gland hyperplasia or adenoma, 2) ceruminous gland adenocarcinoma, 3) inflammatory polyps, and 4) other neoplastic and non-
neoplastic masses. Cytopathologic diagnoses were compared with the final histopathologic diagnoses, and indices of diagnostic
test accuracy (sensitivity, specificity, likelihood ratios, diagnostic-odds ratios) were calculated. Results: Twenty-seven masses
(from 25 cats, including 2 cats affected bilaterally) were included in the study. The results showed good correspondence between
cytologic and histologic diagnoses with an overall agreement index (j) of .74, a diagnostic odds ratio of 22, and 100% (27/27)
agreement in the diagnosis of inflammatory polyps versus neoplasia (both benign and malignant). Conclusions: FNB
cytopathology of external ear masses in the cat was sufficiently accurate for distinguishing inflammatory polyps from neoplasia.
For differentiation of benign proliferation and malignant neoplasia, however, histopathologic confirmation is recommended. (Vet
Clin Pathol. 2005;34:100–105)
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To our knowledge, the usefulness of fine-needle biopsy (FNB)
in the diagnosis of masses in the external ear canal of the cat
has not been reviewed elsewhere. According to several
authors,1,2 the cytologic diagnosis of ear canal tumors is
difficult or impossible by swab cytology alone because cell
exfoliation may be poor and neoplastic cells may be masked
by associated inflammation; the same authors suggest the use
of FNB to obtain a higher yield of cells for diagnosis.

The purpose of this study was to evaluate the value of FNB
cytopathology compared with histopathology in diagnosing
masses growing in the auditory canal of cats. We calculated
diagnostic accuracy estimates (specificity, sensitivity, likeli-
hood ratios, and diagnostic odds ratio) and describe in detail
the cytologic findings of the lesions. General agreement was
found between cytologic findings and histologic diagnoses.

Materials and Methods

Masses taken from the external ear canal of cats with clinical
signs of chronic, recurrent otitis externa between March 1999
and July 2002 were included in the study. All cytologic
samples were taken from cats under inhaled, general

anesthesia, after a combined washing of the external ear canal
with warm saline solution and gentle aspiration with a soft,
rubber catheter. In all the cats, the external ear canal was
bilaterally examined by a rigid endoscope (diameter 2.7 mm,
length 18 cm, forward oblique 308, 64018BS, Karl Storz
Endoscopy Inc, Tuttlingen, Germany). Cytologic samples
were taken under direct or endoscopic vision—using a 23-
gauge hypodermic needle or a 23-gauge spinal needle,
depending on the mass localization—without any syringe
aspiration. FNBs were smeared, air dried, and stained with
May-Grünwald-Giemsa in an automatic slide stainer (7100
Aerospray, Wescor Inc, Logan, UT, USA). At least 4 slides were
available from each mass. All histopathologic specimens were
obtained from tissue obtained during surgery, fixed in 10%
neutral-buffered formalin, and processed routinely; 5-lm
sections were stained with H&E, and then evaluated by
a pathologist who was unaware of the cytologic diagnosis.

In all cases in which a total ear canal ablation was
performed, the whole cartilaginous structure surrounding the
tumor was submitted for histopathologic examination to allow
a complete assessment of tumor invasion into the surrounding
structures (cartilage, lymphatic and vascular vessels, soft
tissues); this was considered fundamental for obtaining a
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definitive histologic diagnosis of malignant neoplasia. In all cases
in which a ventral bulla osteotomy was performed, the whole
excised mass was submitted for histopathologic examination.

Cytopathologic specimens were classified, on the basis of
cytomorphologic criteria well described in the veterinary
literature,1–3 into 4 groups: 1) ceruminous gland hyperplasia or
adenoma, 2) ceruminous gland adenocarcinoma, 3) inflam-
matory polyps, and 4) other neoplastic and non-neoplastic
lesions. Because from a cytologic perspective, it is difficult to
distinguish between hyperplasia and adenoma of ceruminous
glands, these diagnoses were grouped together.2,3

Agreement between cytologic findings and histologic
diagnoses was measured by the j index.4 An overall test of
marginal homogeneity (the Stuart–Maxwell test)5 was per-
formed to verify that differences between the 2 diagnostic
methods were not statistically significant. The diagnostic
accuracy of cytopathology in discriminating malignant tumors
from other possible diagnoses was calculated by considering
the histopathologic diagnosis as the ‘‘gold standard.’’ Point
and interval (95% confidence interval) estimates of sensitivity,
specificity, likelihood ratios, and diagnostic odds ratios were
calculated using a 2 3 2 table.6

Considering that predictive values (positive and nega-
tive), also called post-test probability, depend on the level of
pretest probability (eg, prevalence of malignant tumors),
different estimates of post-test probability were calculated
using Bayes’ formula.6 All statistical analyses were performed
using R statistical software (R Development Core Team,
Wien, Austria).7

Results

Twenty-seven masses from 25 cats (2 affected bilaterally) were
included in the study. Breeds included mixed-breed (n 5 14),
Persian (n 5 6), Siamese (n 5 4), and Maine Coon (n 5 1) cats.
The mean age of the cats was 7.5 years (range 1–14 years). All
the FNBs yielded a high number of cells and all smears were
considered adequate for cytologic interpretation.

Cytopathologic descriptions

Ceruminous gland hyperplasia or adenoma. Seven of 11
masses were accurately categorized as ceruminous gland

hyperplasia or adenoma based on cytologic examination
(Table 1). Cytopathologic features were extremely variable.
In 2 cases, abundant, extracellular, black–blue, fine to coarse
granular material mimicking melanin pigment was seen
(Figure 1). The granules were interpreted as secretory material,
which often collects within the enlarged ducts of ceruminous
glands.8–10 Particularly when collected from bluish nodules
during otoscopic evaluation, this material was evenly dis-
persed throughout the smears, often hiding cellular clusters
and their features. The epithelial cells were usually round to
polygonal and grouped in small, monolayered clusters in
a regular, mosaic-like pattern. Single cells appeared well-
differentiated, with basophilic, slightly granular cytoplasm
often containing black granules (as described above) in
variable quantity (Figure 2).

In other specimens, the cellular component was much
more abundant, and the extracellular, black, granular material
almost nonexistent. The epithelial cells were found in medium
to large monolayered clusters arranged in regular mosaic-like
patterns. The majority of cells had medium to low N:C ratios
with single, round to oval nuclei. Nuclei contained a single,
prominent nucleolus and finely dispersed chromatin. No
mitotic figures were noted. In all of the samples in this group,
epithelial cells occasionally exhibited mild dysplasia as
evidenced by moderate anisocytosis and anisokaryosis,
cytoplasmic hyperchromasia, and moderate variation in N:C
ratios.

In 4 cases, the cytologic diagnosis was ceruminous gland
adenocarcinoma, whereas the histologic diagnosis, made after
the exclusion of invasion by neoplastic proliferation into
surrounding tissue, was ceruminous gland adenoma. In these
4 specimens, the epithelial cells showed strong criteria of
malignancy, including large, 3-dimensional papillary clusters,
marked anisokaryosis, prominent, large, multiple nucleoli,
coarse chromatin clumping. and nuclear molding.

Also observed, in all of the specimens in this group, was
purulent inflammation. Neutrophils showed severe nuclear
degeneration and many free and phagocytized, pleomorphic
bacteria were seen.

Ceruminous gland adenocarcinoma. Six of 7 specimens were
correctly categorized as ceruminous gland adenocarcinoma
based on cytology (Table 1). All specimens in this group were
highly cellular. The epithelial cells were round to polygonal,
and arranged both singly and in large clusters. Similar to
benign ceruminous glands lesions, several clusters were
arranged in monolayers showing a mosaic-like pattern, but
many 3-dimensional clusters with papillary, tubular, or acinar
arrangements also were seen (Figure 3).

The single cells, even those with obvious pleomorphic
features, shared common cytomorphologic features: the cells
were round to polygonal, with deep-blue to lavender-gray
cytoplasm and a variable quantity of black, intracytoplasmic
granular material. The granules usually were finely dispersed
throughout the cell but sometimes were clumped in a single,
large, black granule. The granular secretory material was seen,
in variable quantities, in all smears, not only within normal-
appearing cells but also in dysplastic and even in highly

Table 1. Diagnoses of 27 external ear mass specimens from cats,
according to cytologic and histologic findings.*

Cytologic
Diagnosis

Histologic Diagnosis

Hyperplasia/
Adenoma

Adeno-
carcinoma

Inflammatory
Polyp Other Total

Hyperplasia/adenoma 7 1 0 0 8

Adenocarcinoma 4 6 0 0 10

Inflammatory polyp 0 0 7 0 7

Other 0 0 0 2 2

Total 11 7 7 2 27

*Hyperplasia, adenoma, and adenocarcinoma refer to ceruminous gland lesions.
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atypical, malignant-appearing cells. In 1 case, about 30% of
the epithelial cells contained numerous small cytoplasmic
vacuoles; vacuolation was not seen in other cytologic sam-
ples from ceruminous gland adenocarcinomas. N:C ratios
were extremely variable; nuclei had coarse to clumped chro-
matin and, usually contained single, prominent nucleoli.
Normal mitoses were frequently noted in all smears. Nuclear
molding was commonly observed, whereas multinucleated
cells were seen rarely. Other typical cytologic features of
adenocarcinomas, such as ‘‘signet ring’’ cells and ‘‘cell-in-cell’’
arrangements, were never seen in the ceruminous gland
adenocarcinomas.

In 3 specimens, single, poorly differentiated, highly
atypical cells were seen; the main features of these cells were
macrokaryosis (nuclei .20 lm), extreme nuclear pleomor-
phism, multinucleation with extreme anisokaryosis, and
prominent and sometimes angular macronucleoli (.8 lm).
In some of these poorly differentiated cells, black, intra-
cytoplasmic, granular material was seen.

In all smears from carcinomas, neutrophilic inflammation
was observed. The neutrophils showed severe nuclear de-
generation and many free and phagocytized, pleomorphic
bacteria. A necrotic background—comprising cells with fuzzy
and indistinct outlines, amorphous, dark blue-gray debris,
and sometimes cholesterol crystals—was a consistent feature
in all slides.

One case diagnosed as adenocarcinoma on histopatho-
logic examination had cytologic features of adenoma or
hyperplasia with round monomorphic cells grouped in small,
monolayered clusters in a regular, mosaic-like pattern.

Inflammatory polyps. Seven of 7 specimens were accurately
diagnosed as inflammatory polyps based on cytologic
examination. All specimens of these masses were highly
cellular and contained a mixed, inflammatory cell population
mostly composed of macrophages, lymphocytes, and neutro-
phils. A low percentage of mature plasma cells, including
‘‘flaming’’ plasma cells, was seen in all of the samples.
Multinucleated giant cells were observed in variable numbers.
A large number of mesenchymal, fibroblast-like cells was seen
in 1 case. The inflammatory cells were commonly admixed
with large, polygonal (squamous) or oval epithelial cells
arranged individually or in small, monolayered clusters of
5–10 cells (Figure 4).

In 3 cases, several epithelial cells showed respiratory
epithelial differentiation. The cells were single or in small
palisades, columnar, and contained single, round, basal nuclei
with regularly dispersed chromatin and a small nucleolus. A
moderate amount of light basophilic cytoplasm contained
numerous, prominent, round, purple cytoplasmic granules

Figure 3. A cell cluster from a ceruminous gland adenocarcinoma with
a mosaic-like pattern and an acinar arrangement. May-Grünwald-
Giemsa, 3100 objective.

Figure 2. A large cell cluster with a regular, mosaic-like pattern from
a ceruminous gland adenoma. Some cells contain intracytoplasmic
black-blue secretory granules. May-Grünwald-Giemsa, 340 objective.

Figure 1. Abundant, extracellular, black-blue, coarse, granular material
surrounds a small, monolayer cell cluster from a benign ceruminous
gland tumor. May-Grünwald-Giemsa, 3100 objective.
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interpreted as mucin granules. Cilia were observed on some of
the cells and were located on the cell membrane opposite the
nucleus, forming an indistinct to prominent eosinophilic brush
border (Figure 5).

Other. Two of the external ear masses were well-differentiated
mast cell tumors. The samples were highly cellular and
contained a monomorphic population of discrete mononuclear
round cells with distinct cytoplasmic borders and moderate to
high N:C ratios. The cytoplasm was filled with numerous
distinct, purple granules, and the background contained
many free granules from ruptured cells. A small number of
well-differentiated lymphocytes was admixed with the neo-
plastic cells.

Agreement and diagnostic accuracy

The j index was .74 (95% confidence interval .53–.94) which
was considered as good agreement.11 The main source of
disagreement was in the false positive cytologic diagnosis of
ceruminous gland hyperplasia or adenoma as ceruminous
gland adenocarcinoma. For inflammatory polyps and other
diagnoses, agreement was excellent (j 5 1). The Stuart–
Maxwell test gave no evidence to refute the null hypothesis, so
the observed disagreement was not different than what would
be expected from chance.

Six of 7 (86%) cases of ceruminous gland adenocarcinoma
and 16 of 20 (80%) cases of benign masses, as diagnosed by
histology, were correctly diagnosed by cytology (Table 2).
When a ‘‘positive’’ finding for adenocarcinoma was obtained
by cytologic examination, the probability of it being a ‘‘true’’
ceruminous gland adenocarcinoma was 4 times higher
(positive likelihood ratio) than the probability that it was
a ‘‘false positive’’ diagnosis (Table 3). When a ‘‘negative’’
finding for adenocarcinoma was obtained by cytologic
examination, the probability of it being a ‘‘true’’ adenocarci-
noma (eg, a false negative) was 0.17 times lower than the
probability that it was a ‘‘true negative’’. The overall
probability that a case would be correctly classified with
a cytologic diagnosis was 24 times higher than the probability
of making a diagnostic error. Positive and negative predictive
values, considering different pretest probabilities ranging
from 5% to 95%, were calculated (Table 4). Small sample
sizes, requiring large confidence intervals, affected all the
calculated estimates.

Discussion

Cytologic evaluation of otic exudate has been reported as the
most valuable technique to detect inflammatory cells and

Figure 4. Large polygonal and small cuboidal epithelial cells in
monolayered cell clusters from an inflammatory polyp. May-Grünwald-
Giemsa, 3100 objective.

Figure 5. Well-differentiated ciliated columnar epithelial cells from an
inflammatory polyp. May-Grünwald–Giemsa, 3100 objective.

Table 2. Comparison of cytologic and histologic diagnoses of malignant
and benign external ear masses in cats.

Cytologic Diagnosis Histologic Diagnosis

Ceruminous Gland
Adenocarcinoma

Benign
Masses

Ceruminous gland adenocarcinoma 6 4

Benign masses 1 16

Table 3. Estimates of the diagnostic accuracy of cytologic diagnosis of
external ear masses in cats.

Parameter Value Confidence Interval Range

Sensitivity 0.8571 95% 0.4869–0.9743

Specificity 0.8000 95% 0.5840–0.9193

Positive likelihood ratio 4.286 95% 1.696–10.832

Negative likelihood ratio 0.179 95% 0.029–1.111

Diagnostic odds ratio 24.000 95% 2.213–260.285
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etiological agents in patients with otitis externa.1,2,15 The
smears are made by collecting ear canal secretions with
a cotton-tipped swab directly from the external ear canal or
through the cone of the otoscope and gently rolling it onto
a glass slide. Swabs collected from inflammatory polyps and
ear canal tumors, however, are unlikely to establish a definitive
diagnosis because cell exfoliation may be poor and tumor cells
may be masked by associated inflammation.1,2 For this reason,
FNB is suggested as the best technique for the cytologic
evaluation of external ear canal masses.1,2 To the best of our
knowledge, the diagnostic value of cytopathology using FNB
for the diagnosis of external ear canal masses in the cat has not
been described elsewhere. The frequency of ceruminous gland
tumors of all types has been reported as 1.15% of all feline
tumors diagnosed.14

All the FNBs in this study yielded a high number of cells,
and all smears were considered adequate for cytologic
interpretation, confirming that FNB is an adequate technique
for cell collection from external ear masses. As the clinical and
otoscopic presentation of the cat with an ear canal polyp may
be identical to that of the patient with ear canal tumors,16

cytopathologic evaluation can be used to differentiate neo-
plastic from inflammatory proliferation; this distinction is very
important from a therapeutic and prognostic point of view. In
fact, whereas neoplastic lesions originating in the external ear
canal usually need total ear canal ablation and lateral bulla
ostectomy, polypoid masses originate in different areas (eg,
the middle ear or eustachian tube), and the surgical options
are completely different. In the current study, cytologic eval-
uation was always able to distinguish a non-neoplastic mass
from a neoplastic one, with 100% (27/27) agreement between
FNB and histology results. Thus cytopathology provided the
fundamental indications needed for surgical planning.

Cytopathologic interpretation disagreed with histopato-
logic diagnosis in 5 cases: 4 benign proliferations (ceruminous
gland hyperplasia or adenoma) that were cytologically
diagnosed as carcinomas, and 1 ceruminous gland carcinoma
that was cytologically diagnosed as adenoma. Ceruminous
gland tumors (both benign and malignant) are consistently
associated with severe, external ear inflammation and are
often diagnosed late in their course.17,18 Malodorous and

occasionally blood-stained aural discharges, external swelling,
discomfort, and pruritus are the most frequent clinical signs
related to both primary and secondary otitis externa in cats.19

Most of the affected cats had been treated for chronic otitis
externa with local and systemic therapy for weeks or months
before a correct diagnosis of an ear canal mass was made by
otoscopy under general anesthesia. The chronic inflammatory
process, associated with the constant humidity and tissue
maceration caused both by local exudation and ear drop
administration, can cause severe morphologic changes in
benign ceruminous gland cells, such as dysplasia and meta-
plasia, such that cellular morphology may often mimic
a malignant proliferative process.2,3

In the 4 false-positive diagnoses of carcinoma, the
cytomorphologic features of the epithelial cells showed strong
criteria of malignancy. This difficulty in differentiating
between benign and malignant ceruminous gland prolifera-
tion was present even in histologic evaluations.10,16 Cerumi-
nous gland tumors comprise a continuous spectrum from
well-differentiated adenoma to anaplastic carcinoma, with
little agreement on how to differentiate benign from malignant
growths unless the tumor has already exhibited vascular,
lymphatic, or tissue invasion as well as metastatic growth. The
inflammation associated with the primary disease process
makes it difficult, if not impossible, to make a definitive
distinction between benign and malignant tumors if the
surgical sample submitted for histopathologic evaluation
doesn’t include surrounding tissue.10,16 This makes the
histopathologic appearance a questionable gold standard in
some cases. According to one retrospective study,14 a general
tendency by most histopathologists is to classify ceruminous
gland tumors as malignant, even in the absence of locally
invasive or metastatic behavior; this may reflect bias at referral
institutions.10 A similar problem is noted in histologic
evaluations of ceruminous gland masses from human
patients. In fact, if marginal invasion cannot be assessed
histologically, then adenoma and adenocarcinoma cannot be
distinguished, and some authors suggest that the tumor be
reported as ‘‘of uncertain malignant potential.’’20

In the only false negative result in this study, the cytologic
diagnosis of ceruminous gland adenoma was made after
evaluation of 8 adequate smears. All the samples showed
mainly regular, monolayered clusters, with a regular, mosaic-
like architectural pattern. Moderate variations in N:C ratio,
moderate anisokaryosis, and cytoplasmic hyperchromasia
were interpreted as occasional aspects of mild dysplasia re-
lated to purulent, septic inflammation. Following the histo-
logic diagnosis of ceruminous gland adenocarcinoma, made
on the basis of local tissue and lymphatic vessel invasion,
a review of the cytologic smears showed some acinar ar-
rangements, not previously noted. Acinar arrangements
were observed in true malignant tumors in this study but
were not seen in specimens from hyperplasia or adenoma of
the ceruminous glands. Our conclusion is that, even with
substantially normal-appearing cells and patterns of arrange-
ment, the identification of acinar architectures should be
considered suspect of malignancy.

Ceruminous glands are specialized, apocrine sweat
glands, and their main distinctive characteristic is the intra-

Table 4. Positive predictive values (PPV) and negative predictive values
(NPV) for different pretest probabilities.

Pretest Probability (%) Posttest Probability

PPV (%) NPV (%)

5 18 99

15 43 97

30 65 93

45 78 87

60 86 78

75 93 65

80 94 58

95 99 23
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cytoplasmatic presence, in some cells, of fine to coarse, black,
granular material interpreted as secretory material.8 These
granules were seen, in variable quantity, in all the samples
from both benign and malignant ceruminous glands tumors.
The black, secretory material was seen not only in normal-
appearing and dysplastic cells but also in strongly atypical,
malignant cells, and in our opinion, it can be considered as
a distinctive feature of ceruminous gland neoplastic diseases.

Ear polyps originate from the eustachian tube and middle
ear, may grow outwardly through a ruptured tympanic
membrane into the external ear canal, and are speculated to
develop from local chronic irritation, although the etiology
remains unclear.21,22 Ear polyps are a unique feline entity, and
the histologic diagnosis requires the observation of ciliated
columnar epithelium at least somewhere along the surface of
the polyp.10 In 4 of 7 (57.1%) cases in our study, several
epithelial cells showed clear respiratory differentiation, in
particular, cilia. Well-differentiated ciliated cells were not
noted in all cytologic samples from ear polyps, likely because
of widespread ulceration or squamous metaplasia of the
superficial mucosa. In histologic sections the ciliated epithe-
lium is most frequently found in the surface folds or small
crypts deeply located in the body of the mass,6 areas which can
be missed with FNBs.

According to one review,23 inflammatory polyps are
considered as the most common masses in the external ear
canal of cats. In the present work, however, inflammatory
polyps comprised 7 of 27 (25.9%) masses, whereas, benign
tumors of the ceruminous glands accounted for 40.7%, almost
one-half of the histologic diagnoses. According to the positive
and negative predictive values estimated for different pretest
probabilities, FNB of external ear masses in cats is accurate
enough to recommend it for diagnostic purposes. For this
reason we suggest routine use of FNB in all cats with
endoscopically-identified masses in the external ear canal.
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