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Otitis Externa: Management or Cure?
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Otitis externa is defined as inflammation of the external ear canal including the ear pinna. Cases of otitis externa
may be acute or chronic in nature. In cases of chronic otitis, cycles of inflammation and infection lead to
pathological changes within the ear canal that can then make flares more severe and frequent.! Clinical signs of
otitis externa in companion animals include head shaking, scratching at the ear, odor, abnormal carriage of the
pinnae, erythema, debris within the ear canal, crusting, hyperpigmentation, alopecia, excoriations, erosions,
ulceration and stenosis.? Neurologic abnormalities such as head tilt, nystagmus, ataxia and cranial nerve deficits
may occur with otitis media and interna.? Otitis externa can be divided into subcategories of erythemato-
ceruminous otitis (erythema with ceruminous discharge) and suppurative otitis (erythema, ulceration, purulent
discharge +/- biofilm formation).!

PPPS system

Multiple factors contribute to the development of otitis externa and these factors are often referred to as the PPPS
system — Primary, Predisposing, Perpetuating and Secondary factors (see table below).? Primary factors are those
which directly induce inflammation within the ear canal. The most common primary factor leading to otitis externa
is underlying hypersensitivity disease.? Predisposing factors alter the environment of the ear canal to create
increased risk for the development of otitis, such as excessive moisture in the ear.* Perpetuating factors are
pathologic changes that prevent full resolution of the otitis externa such as glandular hyperplasia, stenosis etc.*
Certain breeds have anatomical changes in their ear canals making them more prone to the development of otitis
if a primary factor is present. For example, Cocker spaniels have a greater density of ceruminous glands than other
breeds. This predisposes them to glandular hyperplasia and cyst formation.> From studies glandular hyperplasia
may precede development of other clinical signs of otitis externa in this breed. These pathologic changes facilitate
bacterial infections and can be less responsive to glucocorticoids therefore expediting end-stage otitis and the
need for surgical intervention.®

Secondary factors are infectious organisms such as bacteria and yeast that can lead to infections within the canal.
Staphylococcus species are the most common bacteria isolated from cases of canine otitis externa.® Pseudomonas,
Enterococcus, Streptococcus and Corynebacteriaum are also routinely cultured from the ears of dogs with otitis.
Malassezia is the most common yeast isolated from cases of canine otitis externa.? Most dogs presenting to the
clinic with clinical signs of otitis externa have secondary infections. However, it is important to remember that not
all inflamed and pruritic ears are infected. Otitis can be inflammatory in nature or clinical signs worsening could be
due to a contact reaction to topically applied otic preparations. Otic cytology will help differentiate infectious otitis
from inflammatory.

Most importantly, all recurrent ear infections are secondary to an underlying factor.> When treating chronic or
recurrent otitis it is paramount to remember to address the primary factor in otitis development. Without doing so

otitis will continue to occur.

Factors in Otitis Development’

Primary Predisposing Perpetuating Secondary
Hypersensitivity Excessive hair Otitis media Malassezia
Otodectes cyanotis Moisture Stenotic ear canals Bacteria
Endocrine disease Increased cerumen Ceruminolith

Neoplasia Frequent cleaning Otitis interna
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Foreign bodies Humidity
Auto-immune disease Conformation
Keratinization disorders Plucking ears

Diagnostic Work-up

To identify the primary factor in otitis development one should pay close attention to the signalment of the patient
as well as obtain a thorough history from your clients. Other dermatologic disease, systemic signs or historical
information might help narrow down your differential list. Seasonality of otic issues may indicate a seasonal allergy
(atopy) or seasonal parasitic infestation.

With every case of otitis externa cytology should be performed to document any secondary infection present.
Cytology of both ears should always be obtained and viewed even if, historically, one ear has been problematic.
Cytology of an unaffected ear gives you a baseline and idea of what is “normal flora” in a patient. | have also lost
track of the amount of times a client has reported to me that only one ear gets infected to then find both infected
on cytology! Cytology is the only way to verify that there is a secondary infection and hence guide topical
antimicrobial treatment. Please do not “sniff” or smell ears-this is not an accurate diagnostic test! Some cases of
otitis have a thick, dark and slimy discharge which can be indicative of biofilm production. On cytology you may see
pink, lacey or “veiled” material with bacteria and neutrophils embedded.” The microbiota of canine ears has been
studied and can vary between individuals. In unaffected canines the most abundant phyla are Proteobacteria,
Actinobacteria, Firmicutes, Fusobacteria, and Bacteroidetes.? Inflamed ears show lower diversity with about 70%
showing a bacterial, 16% a fungal, and 7% a mixed overgrowth.® The most important organisms are Malassezia
pachydermatis, Staphylococcus pseudintermedius, and Staphylococcus schleiferi with some infections also being
caused by Pseudomonas spp. The fungal microbiota is dominated by Malassezia spp, specifically Malassezia
pachydermatis on atopic skin/ears.’

An otoscopic examination should be attempted in every case of otitis externa. In many cases this may require
sedation or general anesthesia pending the patient’s tolerance for the procedure. Otoscopic examination will help
the clinician identify if the tympanum is intact, the type of lesions and discharge within the external ear canal,
presence of foreign bodies or masses and whether the canal is stenotic. Both ears should be examined starting with
the unaffected ear if the otitis externa is unilateral; this allows for comparison between the 2 ears and is easier on
the patient. Separate cones should be used for each ear or the cone should be disinfected between use in the ears
to prevent transmission of infection. If the tympanic membrane is ruptured, this raises suspicion of a concurrent
otitis media. If the tympanic membrane is intact, this does not rule out presence of otitis media as the tympanic
membrane could have previously ruptured but then healed. If otitis media is documented, then a bacterial culture
and susceptibility should be performed to allow guidance for systemic therapy. Ideally the culture obtained would
come directly from the middle ear after a myringotomy has been performed. In situations where this cannot be
done, a culture can be taken from the external ear itself. Cytology should still be performed to document that
there is an infection and that bacteria are the infectious agent present prior to culture.

Sedation or anesthesia might be required in a painful patient to allow for a thorough otoscopic examination.
Alternatively, if the patient is in pain, or the canal is stenotic, 7 to 14 days of anti-inflammatory therapy with an oral
glucocorticoid such as prednisone or dexamethasone can precede the otoscopic examination. This will decrease
inflammation and open up the ear canal to allow better visualization. If otitis externa is unilateral this should
prompt a thorough otoscopic examination under sedation or anesthesia. Rule outs for unilateral otitis would
include foreign body, mass, polyp or ceruminolith which can be seen during a sedated/anesthetized otoscopic
examination.

Especially with chronic otitis, ear canals should be palpated. With chronicity we can see changes within the ear
canal such as glandular hyperplasia, stenosis and even ear canal mineralization. Irreversible changes to the ear
may require surgical intervention such as a total ear canal ablation and bulla osteotomy (TECA-BO).!
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Studies have shown that upwards of 41% of chronic otitis cases have concurrent otitis media.'®
If there is a concern for otitis media but the tympanic membrane is intact, diagnostic imaging such as CT or MRI
can be helpful to document otitis media.

Treatment

Treatment of otitis externa has two components - Induction of treatment and maintenance therapy. During
induction we aim to reverse pathological changes in the ear, eliminate infection and restore the normal canal
structure and function.! Maintenance therapy serves to maintain improvement and prevent recurrence.

Induction

Otitis externa should be treated with topical otic drops based on cytology. A bacterial culture and susceptibility
does not need to be performed prior to topical treatment. Previous studies have shown that clinical response to
topically applied antibiotics does not correlate with antimicrobial susceptibility results. Topical azoles are most
commonly used for yeast. Topical fluoroquinolones, gentamicin, fusidic acid are effective against cocci. Topical
fluoroquinolones, gentamicin, and polymixin B are usually effective against Pseudomonas.*?'* Ototoxicity has been
previously reported with gentamicin instilled topically into the ear canal with a ruptured tympanic membrane.
However, one study showed no ototoxic effects when gentamicin was instilled twice daily into ears with ruptured
tympanic membranes for a 3-week period.’® When using topical medication, it is most important to make sure an
adequate volume of the medication is being used. A volume can be recommended based on the dog’s size. For
example, in small breed dogs 0.25 mL can be instilled, medium-sized dogs: 0.5 mL, large breed: 0.75 mL, and giant
breeds a full 1 mL/ear. In cats, 0.25ml can be instilled into each ear. Topical medications are used once or twice
daily depending on the medication selected.

If the canal is not ulcerated or eroded, systemic antibiotics are unlikely to reach therapeutic concentrations in the
ear canal.’* However, if ulceration is present along the external ear canals, as if often the case

with Pseudomonas, systemic antimicrobials will penetrate the ear canal more readily. If systemic antibiotics are to
be prescribed, this should be done following an aerobic bacterial culture and susceptibility. This culture will
definitively identify the species of bacteria and will allow identification of the susceptibility patterns of that
organism which can guide antibiotic selection.'>*If there is known otitis media, or a concern for otitis media,
systemic antimicrobials based on culture and susceptibility testing should be started and prescribed for a minimum
of 4 weeks.

If pets will not tolerate application of topical medications at home, there are commercial leave-in preparations
available that can be instilled in clinic. These leave in products contain florfenicol/terbinafine/ mometasone furoate
or florfenicol/terbinafine/ betamethasone and can maintain therapeutic concentrations in the ear canals for up to
35 days. These topicals can have a significant impact on owner and pet quality of life.® However, side effects with
these medications have been noted and they cannot be used for every case of otitis externa.” Florfenicol is not
effective against Pseudomonas spp. So these products cannot be used when rods are noted on cytology. Another
option if pets won’t tolerate application at home due to sensitivity is to first prescribe a 7-14 day course of systemic
glucocorticoids to open up the ear canal and relieve some pain prior to instillation. Compounded ear packs are also
available for cases where rod shaped bacteria are noted and clients cannot treat their pet at home.

Cleaning or flushing of the ear will help to remove any debris, purulent material and micro-organisms. During an
episode of otitis, epidermal migration breaks down which allows desquamated cells, cerumen, and debris to build
up.'® The type and amount of exudate present will determine which cleaner is most beneficial. If owners are unable
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to clean the patient’s ear at home, then a thorough flushing of the ear in hospital using sterile saline or an ear
cleaner is warranted. This flushing should be performed under general anesthesia. Some topical antimicrobials,
such as the aminoglycosides, are inactivated in purulent material; therefore, cleaning/flushing is imperative before
their use to allow for better activity of the antimicrobial. Some alcohol and acidic based cleaners may irritate
inflamed ears. In previous studies, acetic acid has been found to be most effective against Pseudomonas, especially
when used as a 2% solution.®® TrizEDTA will damage bacterial cell walls by chelating minerals in the wall allowing
better penetration of topical antimicrobials. The use of TrizEDTA will help increase antimicrobial efficacy which is
especially important in cases of Pseudomonas otitis externa. Cleaning with TrizEDTA should be done approximately
15 to 30 minutes before instilling topical antimicrobials and does not appear to be ototoxic.? TrizEDTA has been
shown, in vitro, to reduce the minimum inhibitory concentration (MIC) of marbofloxacin and gentamicin for
multidrug resistant P. aeruginosa.?° It has also been shown in vitro to reduce the MIC for biofilm imbedded P.
aeruginosa for certain antimicrobials.?! Cleaning ears to reduce debris and remove microorganisms prior to and
during therapy can be useful. | prefer not to over clean and taper my use of cleaning agents quickly after debris has
resolved. My concern is that excessive liquid in the ear acts as perpetuating factor (moisture).

Most cases of, especially chronic, otitis externa, will benefit from an oral anti-inflammatory such as a glucocorticoid
for a short duration to decrease inflammation and provide some pain relief. Steroids can decrease inflammation
and reduce stenosis thereby opening up the external ear canal to allow better application of topical therapy as well
as reversing some pathologic changes in the canal.

Once topical therapy for the otitis externa has been completed, cytology MUST be repeated to verify resolution of
the infection. Simply assessing the ear visually is not enough to define resolution, cytology must be completed also.
This is of paramount importance moving forward to determine that your therapy for the primary cause of otitis
development is effective. If otitis recurs after infection is treated, this means that the primary factor in otitis
development has yet to be identified or managed.

Maintenance

The biggest factor in maintenance therapy for ofitis is to identify and treat the primary factor. This may involve
testing for endocrine disease, an elimination diet trial or therapy for atopic dermatitis. If medical management for
atopic dermatitis and otic inflammation is warranted, glucocorticoids can be continued but, obviously, have many
risks associated with chronic use. Another alternative for longer term maintenance is cyclosporine. Other options
for maintenance, if the patient is still experiencing the occasional flare of ear disease, are topical steroids such as
Burrow’s or Cortotic (Virbac, launching June 2024). Studies have shown previously that hydrocortisone aceponate
when applied into the ear was beneficial at preventing otitis in dogs with allergic otitis.?> A newer study found that
this new otic hydrocortisone aceponate spray was found to decrease the otitis score in canine cases of otitis
externa.?? The use of topical glucocorticoids does not appear to change the microbiota in canine ears.?*

Biofilms

One virulence factor contributing to the ability of certain bacteria to cause chronic otitis is their ability to form
biofilms. Biofilms, once established, enable bacteria to colonize tissues and shelter them from cleaning,
antimicrobials and the immune response. Bacteria within biofilms can also “share” characteristics between each
other including resistance to antimicrobials. Almost all microbes can form biofilms; they are most common with
Pseudomonas spp in otitis but can be seen with Staphylococcus spp, other bacteria, and Malassezia yeasts.>>%%
Pseudomonas aeruginosa isolates from cases of canine otitis externa have been documented to form biofilms in
about 40% of cases, and biofilm formation increases the minimum inhibitory concentration of antimicrobials
needed to treat the infection.? As previously mentioned, Triz-EDTA has also been shown in vitro to reduce the MIC
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for biofilm imbedded P. aeruginosa for certain antimicrobials.?! N-acetyl cysteine (NAC) can damage biofilms, lower

the MIC, and enhance the efficacy of systemic antibiotics. It is therefore possible that NAC and similar antibiofilm

compounds may aid the treatment of biofilm-associated infections in animals.?®
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