Feline Aural Inflammatory ®
Polyps

updates

Clarissa P. Souza, pvMm, Ms, PhD, DACVD?" ™,
Andrew C. Simpson, bvm, Ms, DACVD®

KEYWORDS

¢ Inflammatory polyps ® Ears e Cats

KEY POINTS

e Aural inflammatory polyps (AIPs) are non-neoplastic growths that originate from the
epithelial lining of the middle ear or auditory tube.

e Common clinical signs mimic those of otitis externa, otitis media, and/or otitis interna,

including otic pruritus, otorrhea, Horner syndrome, and nystagmus.

Diagnosis is based on visualuzation of the AIP through otoscopy. Computed tomography

can identify deeper AlPs, and histopathology is needed to confirm the diagnosis.

Traction and avulsion is commonly used for AIP removal, and postprocedural systemic

glucocorticoids reduces recurrence. Bulla osteotomy may be preferred in severe or recur-

rent cases.

Secondary bacterial and/or yeast infections should be addressed with topical and sys-
temic antimicrobials along with lavage of the tympanic bulla and external ear canal.

INTRODUCTION

Inflammatory polyps (IPs) are non-neoplastic pedunculated growths frequently re-
ported in cats.’? Few publications address this condition in dogs,>* and there is a sin-
gle report in a horse and in a chinchilla.>®

Feline IPs commonly originate from the epithelial lining of the tympanic bulla, audi-
tory tube, or nasopharynx, similarly to humans where IPs generally arise within the
tympanic bulla. In contrast, in dogs, the majority of IPs originate from the external
ear canal.>*’ When feline IPs originate from the tympanic bulla, they are identified
in the middle ear or extending to the external ear canal after rupturing the tympanic
membrane (TM). These are called aural IPs (AIPs). When they originate from the naso-
pharynx, they are identified in the nasopharyngeal area and are called nasopharyngeal
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Abbreviations
AIP  aural inflammatory polyp
BO bulla osteotomy
CT  computed tomography
FNP facial nerve paralysis
HS  Horner syndrome
HT  head tilt
P inflammatory polyp
NIP  nasopharyngeal inflammatory polyp
OE otitis externa
ol otitis interna
OM otitis media
RS  respiratory sign
TA  traction and avulsion
TM  tympanic membrane
VBO ventral bulla osteotomy

IPs (NIP). If the IPs originate from the auditory tube of cats, they can grow into the tym-
panic cavity or the nasopharynx and are identified in the middle ear or nasopharynx
according to the direction of growth.8°

Cats of any age can be affected but AIPs are frequently seen in young cats, average
of 1 to 4 years old."®"'®> Most cases of AlPs are described in domestic shorthair cats.
Maine Coons may be overrepresented in some studied populations,’®'® and it has
been suggested that AIPs may be inherited or congenital in this breed of cats,®'”
possibly due to an anatomic conformation of the auditory tube.'® AlPs have also
been reported in several other breeds such as: Persian, Siamese, Domestic longhair,
Highlander, Devon Rex, Abyssinian, Norwegian Forest, Himalayan, Ragdoll, Oriental
shorthair, British blue, and Tonkinese. 0131519

The prevalence of AlPs was described as 2.2% of otitis externa (OE) cases, 0.2% of
all dermatologic cases, and less than 0.01% of the total feline referral population at a
veterinary teaching hospital.?® Within a group of 58 shelter cats diagnosed with OE
and/or otitis media (OM) and otitis interna (Ol), 26% of the cats had AlPs as the under-
lying cause.?’

ETIOLOGY

AlIPs are the most common benign tumors of the feline ear, but its etiology remains
unclear. Because it occurs with increased frequency in young cats, a congenital etiol-
ogy has been suggested. Other proposed causes include chronic inflammation in the
upper respiratory tract and/or middle ear, and ascending infection from the
nasopharynx.?®

A possible pathophysiological course for AIP is suggested to start with an upper res-
piratory infection that causes a lymphatic reaction of the mucous membranes in the
affected areas. Mucosal swelling in the upper respiratory tract and frequent sneezing
lead to an increased pressure in the nasopharynx and to the opening of the auditory
tube. Inflammation of the epithelium may affect auditory tube function, resulting in
inadequate middle ear ventilation and pressure. Metaplasia of the mucous membrane
of the middle ear is stimulated, and the consequence is the development of mucosal-
associated tissue and goblet cells or intraepithelial glands. The continued inflamma-
tory process producing inflammatory mediators, with the development of lymph folli-
cles, increased production of mucus by the goblet cells, and increased secretion of
the intraepithelial glands leads to proliferation of metaplastic mucosa, development
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of granulation tissue, and AlPs. With increasing growth, the AIP ruptures the TM and
bacterial contamination occurs. 822

Attempts to detect feline herpesvirus 1, calicivirus, Mycoplasma, Bartonella, and
Chlamydophila felis within IPs have shown variable results. It was not possible to
consistently amplify RNA or DNA from these infectious agents, suggesting that there
is no direct association with the condition. It was also speculated that the infectious
agents could have initiated the IPs formation, but the immunologic responses or prior
antimicrobial therapy may have cleared the microbial nucleic acids."?*

Microscopically, IPs are covered by epithelium which varies from stratified squa-
mous epithelium to pseudostratified ciliated columnar epithelium mixed with
numerous goblet cells. The overlying epithelium reflects the tissue of origin, but in
some cases may be ulcerated. The core of the IPs are composed of loosely arranged
fibrovascular tissue infiltrated with varying numbers of neutrophils, macrophages, lym-
phocytes, and plasma cells. Because IPs are most associated with chronic OM, they
have features similar to a chronically inflamed mucoperiosteum, namely the formation
of pseudoglands or invaginating glands connected to the surface of the lining epithe-
lium (Fig. 1).°

Some authors recommend that the definition of IPs should be restricted to the le-
sions that resemble the feline and human counterpart as described for the AIPs and
NIPs and should not comprise keratinizing epithelium.® Others argue that it is possible
that true AIPs or NIPs originating from the tympanic bulla, auditory tube, or naso-
pharynx could undergo metaplasia to squamous epithelium due to chronicity of the

- i A

Fig. 1. Histopathology image of an aural inflammatory polyp from a cat. (A) Fibrovascular
core lined by squamous stratified or pseudostratified ciliated epithelium. Multifocal ulcera-
tion of the surface epithelium. The tissue is infiltrated by lymphocytes, plasma cells, and neu-
trophils; (B) Pseudoglands lined by ciliated epithelium. (Courtesy Dr. Dominique Wiener.)
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lesion or increased contact with oxygen depending on the location. Or the presence of
squamous epithelium may simply reflect an external ear canal origin of the IP.%8

CLINICAL FINDINGS

Cats can present with unilateral or bilateral AlPs. In some cases, they can have unilat-
eral AIP and NIP,%'524 and rarely bilateral AIP and NIP.2° Different studies of cats
diagnosed with AlPs have shown that up to 24% of cats diagnosed with IPs had bilat-
eral AlPs, up to 80% of cats had only unilateral AIPs, and up to 22% of cats with uni-
lateral AIPs had concurrent NIPs.0-12:15

The most common clinical signs associated with the presence of AIPs are OE
including head shaking, ear rubbing/scratching, and otorrhea.’®'® Neurologic signs
compatible with OM such as Horner syndrome (HS) and facial nerve paralysis (FNP)
in addition to signs of Ol such as ataxia, hearing loss, head tilt (HT), and nystagmus
are also routinely identified. More severe cases may also develop meningoencepha-
litis secondary to an underlying AIP.26-27

Bacterial OE and OM are frequently diagnosed in cases of feline AlPs,'? and Pas-
teurella multocida, Staphylococcus spp., Pseudomonas aeruginosa, Streptococcus
sp., Mycoplasma, Corynebacterium, and Bordetella bronchiseptica have been previ-
ously isolated.'® Some of these bacteria are routinely found in the oropharynx of
cats and have been isolated from the bullae of normal cats. The bacteria are likely
to gain access to the middle ear via the auditory tube,'" and with the presence of
the AIPs cause a secondary infection.

Signs of upper airway disease can also be observed in cats with AIPs. A case series
reported nasal discharge, stertorous breathing, and sneezing in 10 cats with AlPs and
only 6 of them were diagnosed with concurrent NIPs. Two cats with both AlPs and
NIPs had only upper respiratory signs (RSs) at presentation.?

DIAGNOSIS OF SECONDARY INFECTIONS

In every case of chronic OE in cats, the diagnostic approach initially consists of phys-
ical examination followed by otoscopic and cytologic examinations of the ear canals to
identify possible secondary bacterial and/or yeast infections.?®

Once an AIP is diagnosed and bacterial infection is cytologically confirmed, an aer-
obic culture and sensitivity is recommended to guide the systemic antibiotic treatment
of the concurrent OM expected in cases of AlPs.

A cytology from a bulla sample may also show yeasts. Although a fungal culture is
not typically performed, a systemic antifungal should be considered to address yeast
OM.

DIAGNOSTIC METHODS
Video-otoscopy

Otoscopy is the principal diagnostic tool for AIPs, whether using a traditional hand-
held otoscope or a video-otoscope.

Previous studies show that in some cases video-otoscopy is needed to achieve an
accurate diagnosis.’® The video otoscope promotes better visualization of the canal
and TM due to magnification and superior illumination. AIPs appear as smooth pinkish
to white-colored rounded to oval masses noted in the external ear canal (Fig. 2) or
middle ear cavity.'? They are usually semifirm to soft masses with the surface varying
from dull and ulcerated to glistening (Fig. 3).° Purulent or ceruminous exudate may be
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Fig. 2. Aural inflammatory polyp visualized in the left external ear canal of a 3-year-old do-
mestic shorthair cat.

present in the canal (Fig. 4),>° which may require in-clinic cleaning via otoscopy to
identify the polypoid mass (Fig. 5) as an underlying cause of the otitis.

Pathologic findings of the TM in cases of OM can be observed on video-otoscopy
and present as increased opacity/whitening or discoloration, thickening, neovascula-
rization, and dilation of the pars flaccida.®® These may be evident in cases of OM with
AlPs confined to the middle ear without breaching the TM.

Fig. 3. Video-otoscopic examination of a 2-year-old domestic shorthair cat showing an aural
inflammatory polyp originated in the middle ear extending to the external ear canal.
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Fig. 4. Video-otoscopic examination of a 4-year-old Maine coon cat showing an aural in-
flammatory polyp and purulent exudate in the external ear canal.

Radiography

The tympanic bullae are best evaluated using the latero-20° ventral-laterodorsal obli-
que and rostro-30° ventral-caudodorsal open-mouth oblique positioning, typically un-
der general anesthesia to allow proper technique.®'-*2 The radiographic examination
may help with the initial identification of middle ear disease but can be problematic
due to superimposition of structures.®"

Radiographic changes in cats with AlPs include soft tissue opacification of the tym-
panic bulla, periosteal proliferation of the bulla wall, bulla enlargement, thickening of
the septum, and alterations of the petrous bone.®'° These findings overlap those of

Fig. 5. Video-otoscopic image during an ear flush of a 1-year-old domestic shorthair cat
showing an aural inflammatory polyp in the external ear canal.
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OM without AIPs, however, a lateral projection may show increased radiopacity of the
horizontal ear canal suggestive of an AIP. Radiographs are less sensitive compared
with computed tomography (CT) and MRI for diagnosing middle ear disease and pro-
vide poor evaluation of inner ear disease.®?

Computed Tomography

CT scan may not be needed to identify the presence of an AIP as visibility is typically
achievable through otoscopy. But, it is important to remember that bilateral AIPs can
occur, and CT scan may be needed to identify a second AIP,'° especially if it originates
in the middle ear without yet breaching the TM, or a concurrent NIP.

CT may also be recommended to determine the overall clinical picture including
lysis of the bulla wall indicating a possible need for extended systemic antimicrobial
therapy and extension of inflammation into surrounding subcutaneous tissues
requiring surgical treatment.®*°4

CT findings include soft tissue opacity within the tympanic bulla, osseous changes
including thickening of the bulla wall, extension of soft tissue opacity through the
external bony meatus into the external ear canal from the middle ear, and petrous tem-
poral bone defects. 333

Specific CT features noted in cats with confirmed AlPs include the presence of a
stalk-like structure, strong rim enhancement of the mass, and expansion with thick-
ening of the affected tympanic bulla.® This may be beneficial to support an AIP versus
a malignant middle ear mass as malignant masses may show extension into the skull
along with severe effacement of the tympanic bulla and surrounding structures.®®
These are not typical pathologic changes found associated with AlPs.

Magnetic Resonance Imaging

There are no studies supporting MRI as a superior diagnostic tool compared with CT
for the identification of an AIP. Although CT scan is typically used in cats with OM, cats
with neurologic symptomatology may benefit from MRI and possible cerebrospinal
fluid (CSF) screening to fully investigate the presence of meningitis from a prognostic
standpoint.

In a study evaluating 58 cats with OM and OlI, 13 cats were determined to have an
AIP. Six of these cats with AIPs showed meningeal enhancement on MRI, while only
one was determined to have an abnormal CSF analysis (elevated total nucleated cell
count and/or increased total protein). Cats with abnormal meningeal findings on MRI
tended to have a poorer outcome.?®

TREATMENT

It is important to consider potential sequelae in untreated cases as some cat owners
may inquire about this scenario. Understandably, the typical presenting complaints
consisting of head shaking, ear scratching, otorrhea, vestibular signs, hearing loss,
HS, and RS may continue without intervention.'®'® These clinical signs can have
marked effects on the cat’s quality of life and become progressive over time.

Traction and Avulsion

Traction and avulsion (TA) is arguably the simplest method for AIP removal, which can
be performed by a general practitioner or a veterinary specialist. Under general anes-
thesia, a hand-held otoscope with an operating head is used to visualize the polypoid
mass while advancing biopsy alligator forceps to grasp the mass. While manually sta-
bilizing the patient’s head to the table, a swift twisting motion should be used to avulse
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Fig. 6. Aural inflammatory polyp removed by traction-avulsion from the ear of a 6-month-
old domestic shorthair cat.

the mass. In many cases, the entire AIP with the associated stalk can be removed in
one attempt (Fig. 6). In other cases, repeated attempts to debulk the mass may be
needed, until the remaining tissue is at the level of the TM. This can still be performed
with a hand-held otoscope and forceps. More precise removal of remaining tissue can
be achieved if the clinician uses a 5 Fr biopsy forceps passed through the working
channel of a video-otoscope head. Residual tissue present in the middle ear cavity
does not need to be removed.*°

One author (A.S.) prefers to use a polypectomy snare (Figs. 7 and 8) which allows a
larger amount of AIP tissue to be secured prior to avulsion compared with biopsy for-
ceps. This technique is more precisely executed with one person operating the video
otoscope while an assistant operates the snare, particularly the handle of the snare to
control its extension through the shaft and its eventual retraction. Initially, the snare is
advanced through the channel and down the length of the vertical 4 horizontal canal to
the level of the AIP, at which point the assistant can slowly advance the snare through
the shaft which allows precise positioning of the fully extended snare around the head
of the AIP. The assistant then slowly pulls back on the end of the handle allowing tight
cinching of the AIP. The video-otoscope operator then swiftly and forcefully pulls the
video-otoscope head together with the polypectomy tool out of the ear to avulse the
AIP. In many cases the AIP can be nearly completely removed (Fig. 9) including a
visible stalk with only one attempt and without the need for repeated TA measures
to remove residual tissue. This allows a faster procedural time, rather than piece-
by-piece debulking the mass, which in turn reduces anesthetic time. In the author’s
experience, bilobed AlPs with bifurcation within the same external ear canal can rarely
occur, which may require more than 1 TA even with a polypectomy snare.

After TA has been performed, thorough lavage of the dorsal aspect of the tympanic
bulla with sterile saline should be performed along with suctioning of mucoid, purulent,
and epithelial material, to minimize an inflammatory environment.

Following the AIP removal procedure, it is recommended to address residual inflam-
matory tissue and reduce potential AIP recurrence with a tapering course of oral pred-
nisolone for 8 weeks.®° (See Recurrence Section.)
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Fig. 7. The polypectomy tool used in traction-avulsion passing through the working channel
of a video-otoscope.

Variations of the TA procedure have been described including per-endoscopic
trans-tympanic traction followed by curettage of the bulla,’? per-endoscopic trans-
tympanic traction followed by laser vaporization of the epitympanic recess,*® and
avulsion via an incision through the lateral aspect of the vertical canal followed by
curettage of the bulla.™

Bulla Osteotomy

Bulla osteotomy (BO) typically involves a ventral approach to the bulla, although a
lateral approach and a transoral approach have also been described.>” The benefits
of BO compared with TA is the advantage of accessing both the ventral and dorsal as-
pects of the tympanic bulla through breaking down the septum in the middle ear.
Given the 2-chambered anatomy of the cat’s middle ear, the septum is not as easily
accessible with per-endoscopic trans-tympanic procedures.

Fig. 8. A close-up image of the end of a polypectomy snare.
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Fig. 9. An aural inflammatory polyp including the stalk entrapped in a polypectomy snare
after traction-avulsion.

The BO allows more complete curettage of inflammatory tissue and lavage of the
entire bulla. It may be preferred in specific cases where more severe clinical signs
such as osteolysis + abscessation of the bulla and meningitis are present, or when
accessing a nonperforating AIP only present in the bulla, or when recurrence of an
AIP originally treated via TA is identified.®27-38

Treatment of Secondary Infections

It is recommended to perform cytology to guide therapy and track treatment progress
of secondary infections associated with AlPs.?® Topical antibiotic and/or antifungal
together with topical glucocorticoid is used to address the bacterial and/or yeast in-
fections in the external ear canals. Because it is expected that cats with an AIP
have a ruptured TM, it is important to choose medications that can be safely used
in the middle ear. The authors routinely use compounded otic solutions containing
enrofloxacin (Baytril 2.27%) and/or miconazole (miconazole nitrate—Conzol 1%)
and dexamethasone (dexamethasone sodium phosphate 4 mg/mL) at different ratios
for the secondary bacterial and/or yeast OE.

Systemic antimicrobials are used for the treatment of OM that is associated with the
presence of AlPs. The antibiotic choice for bacterial OM is decided according to the
culture and susceptibility results, and oral itraconazole is the choice for yeast OM.
Systemic medications are administered for 6 to 8 weeks.

COMPLICATIONS

Postoperatively, regardless of how the IP is removed (TA vs BO), possible complica-
tions can include HS, vestibular disease (HT, nystagmus, ataxia), hemorrhage, and
OM. Overall, it appears that HS occurs less commonly with TA (40%) when compared
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with BO (80%). This complication usually resolves within weeks to months regardless
of the procedure.®®

Incisional dehiscence, FNP, wound drainage, hypoglossal nerve damage, and
airway obstruction are more specific to BO'®2° and not as likely with TA. A multicenter
retrospective study evaluated 282 cats that underwent ventral BO (VBO) due to
various causes including 150 cats with AlIPs. HS, HT, FNP, and RS were observed
in 9%, 25%, 3%, and 41%, respectively, in cats with AlIPs before the surgical proced-
ure. After the VBO, these neurologic and RSs were reported as immediate complica-
tion (0—24 hours after VBO) in 69% (HS), 26% (HT), 9% (FNP), and 7% (RS) of cats with
AIP. Short-term complications (1-14 days after VBO) were observed in 65% (HS), 25%
(FNP), 8% (HT), and 6% (RS) of cats; and long-term complications (>14 days after
VBO) in 45% (HS), 19% (FNP), 8% (HT), and 3% (RS)."“ This is an important discussion
point when setting expectations with cat owners prior to surgery. Vestibular signs and
HS may also persist in cases treated with TA; however, more studies are needed to
characterize their incidence.

RECURRENCE

Historically, the recurrence rate of AlPs has been higher in cats treated with TA (up to
64%)'0-13:23 compared with those treated with BO (0%-7%).'#15:23:37:39,40 An expla-
nation for the reduced success rate of the TA technique could be the fact that consid-
erable quantities of inflammatory tissue, infection material, and mucus remain in the
middle ear despite proper lavage. Likely, the TA does not alter the microclimate in
the middle ear (sero-purulent material and reduced oxygen partial pressure) suffi-
ciently, preventing involution of the metaplasia.'®

Time to recurrence regardless of how AIPs are removed has a reportedly broad
range between 19 days and 7 years'®52% with the majority of cases noted within
1 year following the procedure. In cases with prolonged periods noted between AIP
development, it is not clear if the same original AIP has re-emerged or if de novo
AIP has grown in the same ear from a separate attachment point.

No recurrence of AlPs has been described in different studies involving TA.10:36:41 A
4-week tapering course of prednisolone (1-2 mg/kg/day) administered after TA was
associated with a statistically significant reduced rate of recurrence compared with
cases not treated with glucocorticoids after TA with a mean follow-up time of
49 months.'° Further information was provided by a different study that described
no recurrence of perforating AIPs when TA was followed by prednisolone (0.91-
3.2 mg/kg/day) tapered over 6 to 18 weeks (mean 8.72 weeks), as well as topical glu-
cocorticoids. No recurrence of perforating AlPs and no progression of 8 nonperforat-
ing AIPs were observed during the study follow-up period (95 days—10 years; mean
3.7 years).*!

Another study described the AIPs removal by TA followed by a semiconductor laser
used to vaporize the remaining inflammatory tissue on the epitympanic recess. No
recurrence of AIPs was observed during a median follow-up of 10 months (3-
18 months). The use of glucocorticoids was not mentioned.*® Larger scale studies
are needed to determine the success of laser vaporization post-TA, especially in cases
wherein glucocorticoids would be contraindicated. In the authors’ practices, the stan-
dard protocol after TA is to follow with an 8-week tapering course of prednisolone
starting at 2 mg/kg/day reducing by 0.5 mg/kg every 2 weeks, together with topical
glucocorticoids in the ears.

It does not appear that trans-tympanic curettage of the bulla after TA through a
lateral approach to the ear canal reduces the AIP recurrence rate any further than
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cats simply treated with glucocorticoid therapy without curettage. Two studies that
applied this technique reported an AIP recurrence rate of 13% to 35%.'2' However,
fewer neurologic complications were noted when compared with the traditional VBO
approach.’? Nevertheless, as the recurrence rate of AlPs after only performing TA is
described as 36% to 64%, it is recommended to consider postprocedural glucocor-
ticoid therapy or bulla curettage.

Contrary to these findings, a study found no difference in AIP recurrence rate be-
tween glucocorticoid and nonglucocorticoid treatment groups after TA were per-
formed."® The dose and duration of glucocorticoids were not described, making
it difficult to directly compare protocols with previous studies where cats were
treated with systemic and topical glucocorticoids after AIP removal. An exact
explanation for this discrepancy in success rate could be due to various factors
such as: resolution of secondary bacterial OM/OI, glucocorticoid dose and dura-
tion, degree of complete AIP tissue removal, and/or concurrent chronic respiratory
disease.

CLINICS CARE POINTS

Recurrent unilateral or bilateral ear disease in a young cat is highly suspicious of aural
inflammatory polyp (AIP).

Presence of blood in the ear(s) is indicative of a mass.

e Otoscopic exam is mandatory for appropriate diagnosis o AIP, and cytology will identify the
secondary infection(s).

Traction and avulsion procedure for AIP reomval should be performed with the patient
intubated under general anesthesia.
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