SYyMPOSIUM ON THE HEAD AND NECK

Otitis externa: a clinical review

This article provides a clinical overview of ofitis externa, focusing on clinical aspects of the aetiology,

diagnosis and management of this important and debilitating condition.

titis externa is an inflammation of the lining of
O the outer ear canal with or without involve-

ment of the pinna. When severe, the condition
can be debilitating and can affect the patient’s quality of
life because of its recurrent nature (Ali et al, 2008).

The condition can be classified according to the aetiol-
ogy as infective, non-infective dermatitis or mixed aetiol-

ogy (1able I).

Incidence

Otitis externa is estimated to affect 10% of the popula-
tion during their lifetime: the prevalence is 0.4% per
year (Bojrab et al, 1996). Between 5 and 20% of patients
attending ear, nose and throat clinics are referred with
otitis externa (Hawke et al, 1984). It can affect any age

group.

The normal healthy ear canal
‘External ear’ refers to the pinna, concha, external audi-
tory meatus and tympanic membrane. The lateral one
third is cartilaginous, the medial two thirds is bony, and
the average length is 2.5 cm. The pinna and cartilaginous
ear canal contain elastic cartilage that is covered by skin;
its appendages include sebaceous glands, sweat glands
and hair along with a small amount of subcutaneous fat.
The epithelial cells of the ear canal skin migrate laterally
from the tympanic membrane and help in self-cleaning
of the canal.

Cerumen (ear wax) is a result of secretions produced
by the sebaceous and sweat (apocrine) glands admixed
with desquamated epithelial cells. Cerumen physically

Table 1. Classification of otitis externa

Infective

Bacterial
Fungal
Viral

Non-infective dermafitis Allergic

Mixed

Eczematous
Irritant
Combination of infective and non-infective factors
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protects the canal skin and also has antimicrobial proper-

ties (Chai and Chai, 1980).

Aetiology of otitis externa

Bacterial infection of the ear canal is often caused by
local trauma. Trauma may be self inflicted from cotton
buds or other objects that are used to scratch the ear.
Patients with sharp nails may deny causing trauma by
scratching, but may scratch their ears involuntarily while
asleep. Artificial nails are long and insensate, and may
harbour infection (Baran, 2002). The chemicals used to
manufacture artificial nails can also cause allergic reac-
tions (Lazarov, 2007). In children, insertion of foreign
bodies may predispose to local infection.

Fungal infections are more likely to result from wet
soggy skin in the ear canal. Infection may arise after
swimming and showering, or following the use of anti-
biotic ear drops that alter the normal protective bacterial
microflora. Otitis externa may also follow middle ear
disease with a discharging infected perforation.

Otitis externa can be induced by hearing aids as a
result of retention of wax and moisture, and is particu-
larly likely if the aid is not kept scrupulously clean
(Ahmad et al, 2007) or if there is a perforation. External
ear infection has also been related to the use of stetho-
scopes (Brook, 1997).

Other predisposing factors include diabetes, immune
deficiency, eczema and psoriasis. Inflammation can also
result from allergy to antibiotic ear drops, metals such as
nickel that is used in jewellery and, rarely, the material
used in hearing aid moulds (Sood and Taylor, 2004).

Pathophysiology
Any situation that disturbs the protective lipid layer and/
or the acidic coat of the ear will predispose to otitis
externa (Russell et al, 1993). Water and moisture change
the Gram-positive skin flora to Gram-negative ones.

The condition becomes recurrent or chronic following
a cycle of events that includes itching, scratching and
wet, soggy skin, wax or discharge from a perforation.
Non-infective dermatitis can lead to infection by scratch-
ing and constant contact of the skin with infective secre-
tion or topical antibiotics can cause further chronic
inflammation of the skin. Thus a vicious circle of events
contributes to chronicity of the condition. Recalcitrant
infection can also be caused by biofilms that impart
resistance to host immune defence mechanisms as well as
to the antibiotic treatment.

Generally, otitis externa affects the whole of the ear
canal and may be dry or associated with purulent dis-

554

British Journal of Hospital Medicine, October 2011, Vol 72, No 10



SYMPOSIUM ON THE HEAD AND NECK

charge. In contrast, a furuncle presents as an exquisitely
localized swelling in the cartilaginous hair-bearing skin
of the ear canal.

Microbiology

Around 90% of the normal flora in the external auditory
canal is accounted for by Staphylococcus spp.,
Corynebacterium spp., streptococci and enterococci
(Stroman et al, 2001). Pseudomonas aeruginosa has been
described as the commonest pathogen in otitis externa,
followed by Staph. aureus, Candida spp. and anaerobes
(Ninkovic et al, 2008).

Clinical features

The two most common symptoms of external otitis are
pain and itching. Bacterial infections present are gener-
ally painful, probably exacerbated by tightly adherent
skin within a fixed bony canal.

Examination of the ear canal in otitis externa will nor-
mally show erythema and soft tissue swelling within the
canal (Figure I) and around the ear. This may or may not
involve the pinna. A gentle pull on the pinna or pressure
on the tragus evokes marked tenderness. Severe infection
can result in a post-aural swelling that pushes the pinna
outwards, mimicking mastoiditis.

In mastoiditis, the pinna is displaced downwards and
outwards and swelling extends superiorly and posteriorly
to the pinna. The tenderness is also more marked over
both the mastoid region posterosuperior to the pinna
and the cymba concha of the pinna (that overlies the
mastoid antrum); in contrast, tenderness of the tragus or
mastoid tip is classical in external otitis. Patients with
mastoiditis tend to be systemically quite unwell.

Detailed assessment of the ear canal or the tympanic
membrane is often difficult because of the tenderness
and narrowing of the ear canal, and may require the use
of suction and a microscope. It is important to visualize
the tympanic membrane to rule out a potentially serious
underlying condition such as cholesteatoma and to
detect tympanic membrane perforation with otitis media
being the cause of the otitis externa.

Fungal infections are characteristically very itchy.
Candida spp. presents as cheesy white debris. Aspergillus
spp. (Figure 2) manifests itself with hyphae and black or
yellow spores, according to whether the infection is
caused by Aspergillus niger or Aspergillus flavus.

Viral infections are typically extremely painful, and
present with vesicles over the pinna, ear canal or the
drum (myringitis bullosa). The infection may present
with bleeding from the ear which, unlike an acute otitis
media, fails to relieve the pain. Herpetic infection can
affect the geniculate ganglion resulting in facial palsy, as
in Ramsay—-Hunt syndrome.

Allergic or eczematous inflammation causes swelling
and occlusion of the canal wall. Tenderness is mild unless
secondarily infected and the surrounding skin is often
dry and flaky (Figure 3). The ear canal often contains

debris formed by a combination of serous discharge, wax
and desquamated skin.

Malignant otitis externa is a uncommon but serious
condition that occurs in elderly diabetic patients. It
presents with persistent severe pain in the ear, discharge
and granulation in the floor of the external ear canal.
This condition, which is caused by Pseudomonas spp.,
can lead to bone erosion, cranial nerve palsy and intra-
cranial complications if not treated aggressively. Rarely
persistent discharging ear can harbour malignancy such
as squamous cell carcinoma.

Figure 1. Coronal computed tomography scan of temporal bone showing the soft tissve

swelling within the external avditory meatus.

0

’

=

=

British Journal of Hospital Medicine, October 2011, Vol 72, No 10

555



SYMPOSIUM ON THE HEAD AND NECK

Clinical evaluation and investigation

The clinical history should include the duration of
symptoms and details of recurrence. A search should be
made for any predisposing factors.

The salient points in the examination should note the
site and degree of tenderness, the extent of inflamma-
tion, the patency of the external meatus and the presence
of discharge. The drum may not be visible as a result of
localized swelling of the ear canal, and it may be neces-
sary to clean the ear with the help of a microscope before
the drum can be visualized.

A microbiological swab of the ear discharge should be
taken for bacterial and fungal culture and sensitivity,
especially in recalcitrant cases.

Systemic diseases such as diabetes and immune defi-
ciency should be excluded in patients with persistent or
recurrent infections.

Management

Aural toilet

Cleaning debris from the ear remains the mainstay of
treatment in most forms of external otitis, particularly in
diffuse eczematous inflammation. This can be accom-
plished by loosely woven sterile cotton on a probe in a
non-ear, nose and throat setting. Microscopic suction
with a fine disposable sucker is the most effective meth-
od of clearance. Once the ear canal is cleaned, the ear
drum can be properly assessed.

Once clean, ear drops will reach the whole length of
the ear canal and the tympanic membrane. Aural toilet
can be challenging if the ear canal is very narrow, swollen
or tender and such situations demand very precise gentle
touch.

Syringing the ear should be avoided as severe compli-
cations can result (Blake et al, 1998).

Figure 3. Eczematous inflammation of the external ear.

Topical therapy
Topical therapy can be used in the form of drops, spray,
powder, ointment or cream.

Topically administered medications work better than
systemic ones, as the latter do not always reach the ear in
sufficient concentration, owing to the poor blood supply
of the skin of the ear canal. Several preparations are avail-
able including antiseptics, antibiotics and steroids, and
in various combinations.

Antibiotic ear drops or sprays are normally prescribed
for bacterial and fungal infections. In a clinically con-
firmed infection, it is appropriate to use topical aminogly-
cosides or quinolones. A topical antibiotic—steroid prep-
aration works significantly better than either a single
topical antibiotic (Mosges et al, 2008) or topical steroid
drops (Abelardo et al, 2009). Ear drops containing cip-
rofloxacin, gentamicin or polymyxin B appear to be
most effective against the common ear pathogens
(Ninkovic et al, 2008). Ciprofloxacin or ofloxacin otic
solution has a wide spectrum of activity. The time to cure
is significantly less with ciprofloxacin—steroid prepara-
tion than with a polymyxin—neomycin—steroid combina-
tion. The adverse event rates are similar in both groups
(Rahman et al, 2007).

Culture and sensitivity should be considered, particu-
larly in patients who have already received treatment but
have failed to respond.

A narrow ear canal may not facilitate topical treat-
ment. It is often more helpful to gently insert a soft
compressed otowick soaked with aqueous antibiotic—
steroid ear drops in this situation. This sponge absorbs
the drops and retains the medication locally. The wick
should be replaced daily until the canal opens up. Oil-
based ear preparations like Canesten, Locorten-Vioform
and ichthammol-glycerin will not expand the otowick
and are better used as ear drops or on ribbon gauze
(Clamp, 2008). Otowick should be used with care as it
can cause trauma. The resolution rate is similar whether
wick or ribbon gauze is used in the treatment (Pond et
al, 2002).

Topical antibiotic—steroid ear drops are based on an
acidic solution which can cause burning on application,
reducing the patient’s compliance. Ophthalmic prepara-
tions are less acidic and may be better tolerated by these
patients. They also have a low viscosity that can pene-
trate the narrow lumen (Bojrab et al, 1996).

Glycerol and ichthammol (90:10 v:v) is an inexpen-
sive commonly used preparation. The glycerol in this
preparation is hygroscopic, thus reducing canal oedema
and pain, and antibacterial against streptococci and
staphylococci (Ahmed et al, 1995). Glycerine and icht-
hammol-soaked ribbon gauze has been recommended
as first-line treatment (Hornigold et al, 2008; Masood
et al, 2008). Clinical improvement similar to that seen
when antibiotic—steroid ear drops are used has been
reported and soaked ribbon gauze use is recommended
in patients with allergy to the carrier used in drops,
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poor compliance or manual dexterity. Triamcinolone—
gramicidin—nystatin—neomycin cream or ointment is
particularly effective in chronic eczematous inflamma-
tion and may be applied with a syringe and cannula.
Alternatively, the ear canal can be packed with ribbon
gauze covered in the above medicine. The cream is best
used when the ear canal is very wet and the ointments
when relatively dry.

Ototoxicity

As long as the tympanic membrane is intact and the mid-
dle ear and mastoid are closed, topical aminoglycosides
are safe and cannot be ototoxic. However, if the tym-
panic membrane is not known to be intact, ototoxicity is
a potential risk (Roland et al, 2004b).

Both vestibular and/or cochlear toxicity have been
described when neomycin or polymyxin B drops are used
in patients with either tympanic perforations or open
mastoid cavities (Matz et al, 2004). The risk is very low
but drops that are potentially ototoxic must not be used
for long periods.

Ototoxicity was described following experiments on
rodents. Entry into the inner ear is assumed to be the
result of diffusion across the round window membrane.
However, in humans, the round window is normally
covered by a ‘false’ second membrane. The membrane is
also thicker than in rodents. The presence of inflamed
granulation tissue in the round window niche is also
thought to prevent access to the round window.

Fluoroquinolone topical drops are not ototoxic and are
equally effective as aminoglycoside drops (Manolidis et
al, 2004).

The following are the recommendations of the
Consensus Panel of the Australian Society of
Otolaryngology Head and Neck Surgery on ototoxic ear
drops and tympanic membrane perforation (Black et al,
2007), which concur with American (Roland et al,
2004a) and British (Phillips et al, 2007) expert commit-
tee consensus:

1. Non-ototoxic eardrops are preferable in the presence
of tympanic membrane perforations or grommets

2. If potentially ototoxic drops are used for discharging
middle ears, they should be ceased immediately the
infection resolves

3. The patient’s or parental informed decision making
should be documented for use of potentially ototoxic
eardrops

4. If hearing loss, vertigo or tinnitus develops while using
potentially ototoxic ear drops the patient should be
instructed to return to his/her doctor

5. If the tympanic membrane is known to be intact and
the middle ear and mastoid are closed, then the use of
potentially ototoxic preparations presents no risk of
ototoxic injury.

An ENT-UK consensus report recommends that when

treating a patient with a discharging ear, in whom there

is a perforation or patent grommet, a topical aminoglyco-

side should only be used in the presence of obvious infec-
tion. Topical aminoglycosides should be used for no
longer than 2weeks. The justification for using topical
aminoglycosides should be explained to the patient.
Baseline audiometry should be performed, if possible or
practical, before treatment with topical aminoglycosides
(Phillips et al, 2007).

There is no evidence in the literature to suggest devel-
opment of significant antibiotic resistance from the use of
topical antibiotic ear drops (Weber et al, 2004).

Systemic therapy

While most cases of external otitis are managed using
topical therapy, systemic antibiotics are indicated when
the infection is severe and cellulitis spreads beyond the
ear, or if the patient is systemically unwell or immune
compromised.

Prevention

The prevention of recurrent or chronic otitis externa can
be achieved by advising the patient to avoid traumatizing
the ear canal by inserting fingernails or any foreign
objects into the ear. The ears should be kept dry. Ear
plugs are useful when swimming or showering, and cot-
ton wool covered with petroleum jelly is the most effec-
tive, inexpensive, comfortable and easiest way of water-
proofing the ear (Chisholm et al, 2004). Topical acetic
acid or 70% alcohol can be useful to re-establish an
acidic environment.

Patients should keep their fingernails trimmed and
maintain good hand hygiene. Allergy to cosmetics and
metal earrings should be recognized and future contact
discouraged. Hearing aid moulds should be cleaned regu-
larly and removed when not in use or if infection recurs:
a bone conduction hearing aid may be used as a tempo-
rary alternative. Hypoallergenic moulds should be con-
sidered in recurrent infection.

Surgical intervention

Surgery has a very limited role in the treatment of otitis
externa, but may be indicated in managing external canal
stenosis. A bone-anchored hearing aid fixed to an
implanted titanium peg fitted behind the ear should be
considered in susceptible patients who are reliant on
aided hearing. BJHM
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KEY POINTS

Otitis externa affects quality of life.

It has either infective or non-infective causes.

Pain and itching are the most common symptoms.
Topical medication work better than systemic ones.
Prevention is an important step in management.

British Journal of Hospital Medicine, October 2011, Vol 72, No 10

557



SYMPOSIUM ON THE HEAD AND NECK

Abelardo E, Pope L, Rajkumar K, Greenwood R, Nunez DA (2009) A
double-blind randomised clinical trial of the treatment of otitis
externa using topical steroid alone versus topical steroid-antibiotic
therapy. Eur Arch Otorhinolaryngol 266(1): 41-5

Ahmad N, Etheridge C, Farrington M, Baguley DM (2007)
Prospective study of the microbiological flora of hearing aid moulds
and the efficacy of current cleaning techniques. J Laryngol Otol
121(2): 110-13

Ahmed K, Roberts ML, Mannion PT (1995) Antimicrobial activity of
glycerine-icthammol in otitis externa. Clin Otol 20: 201-3

Ali R, Burns B, Donnelly M (2008) Oritis externa: quality of life
assessment. Ir | Med Sci 177(3): 221-3

Baran RJ (2002) Nail beauty therapy: an attractive enhancement or a
potential hazard? Cosmet Dermatol 1(1): 24-9

Black R]J, Cousins VC, Chapman P et al (2007) Ototoxic ear drops
with grommet and tympanic membrane perforations: a position
statement from the Australian Society of Otolaryngology Head and
Neck Surgery. Med | Aust 187(1): 62

Blake P, Matthews R, Hornibrook J (1998) When not to syringe an
ear. NZ Med ] 111: 4224

Bojrab DI, Bruderly T, Abdulrazzak Y (1996) Otitis externa. Diseases
of the external auditory canal. Otolaryngol Clin North Am 29: 761—
82

Brook I (1997) Bacterial flora of stethoscopes' earpieces and otitis
externa. Ann Otol Rhinol Laryngol 106(9): 751-2

Chai TJ, Chai TC (1980) Bactericidal activity of cerumen. Antimicrob
Agents Chemother 18(4): 638—41

Chisholm EJ, Kuchai R, McPartlin D (2004) An objective evaluation
of the waterproofing qualities, ease of insertion and comfort of
commonly available earplugs. Clin Otolaryngol Allied Sci 29(2):
128-32

Clamp PJ (2008) Expansile properties of otowicks: an in vitro study. /
Laryngol Otol 122(7): 687-90

Hawke M, Wong J, Krajden S (1984) Clinical and microbiological
features of otitis externa. J Orolaryngol 13: 289-95

Hornigold R, Gillett D, Kiverniti E, Harries M (2008) The
management of otitis externa: a randomised controlled trial of a
glycerol and icthammol ribbon gauze versus topical antibiotic and
steroid drops. Eur Arch Otorhinolaryngol 265(10): 1199-203

Lazarov A (2007) Sensitization to acrylates is a common adverse
reaction to artificial fingernails. J Eur Acad Dermatol Venereol 21(2):
169-74

Manolidis S, Friedman R, Hannley M et al (2004) Comparative
efficacy of aminoglycoside versus fluoroquinolone topical antibiotic

drops. Orlaryngol Head Neck Surg 130(suppl): S83—-88

Masood A, Moumoulidis I, Ray S, Chawla O, Panesar J (2008) A
randomised controlled trial comparing Triadcortyl((R)) with 10%
glycerine-ichthammol in the initial treatment of severe acute otitis
externa. Eur Arch Ororhinolaryngol 265(8): 881-5

Matz G, Rybak L, Roland PS et al (2004) Ototoxicity of ototopical
antibiotic drops in humans. Otolaryngol Head Neck surg 130(suppl):
§79-82

Mosges R, Schroder T, Baues CM, Sahin K (2008) Dexamethasone
phosphate in antibiotic ear drops for the treatment of acute
bacterial otitis externa. Curr Med Res Opin 24(8): 2339-47

Ninkovic G, Dullo V, Saunders NC (2008) Microbiology of otitis
externa in the secondary care in United Kingdom and antimicrobial
sensitivity. Auris Nasus Larynx 35(4): 480—4

Phillips JS, Yung MW, Burton MJ, Swan IRC (2007) Evidence review
and ENT-UK consensus report for the use of aminoglycoside-
containing ear drops in the presence of an open middle ear. Clin
Otol 32: 330-6

Pond E McCarty D, O’Leary S (2002) Randomised trial on the
treatment of oedematous acute otitis externa using ear wicks or
ribbon gauze: Clinical outcome and cost. / Laryngol Otol 116:
415-19

Rahman A, Rizwan S, Waycaster C, Wall GM (2007) Pooled analysis
of two clinical trials comparing the clinical outcomes of topical
ciprofloxacin/dexamethasone otic suspension and PolymyxinB /
neomycin / hydrocortisone otic suspension for the treatment of
acute otitis externa in adults and children. Clin Ther 29(9): 1950-6

Roland PS, Stewart MG, Hannley M (2004a) Consensus panel on
role of potentially ototoxic antibiotics for topical middle ear use:
Introduction, methodology, and recommendations. Otolaryngol
Head Neck Surg 130(3 suppl): $51-556

Roland PS, Rybak L, Hannley M (2004b) Animal ototoxicity of
topical antibiotics and the relevance to clinical treatment of human
subjects. Otolaryngol Head Neck Surg 130(3 suppl): S57-78

Russell JD, Donnelly M, McShane DP, Alun-Jones T, Walsh M
(1993) What causes acute otitis externa? J Laryngol Otol 107: 898—
901

Sood A, Taylor JS (2004) Allergic contact dermatitis from hearing aid
materials. Dermatitis 15(1): 48—=50

Stroman DW, Roland PS, Dohar ], Burt W (2001) Microbiology of
normal external auditory canal. Laryngoscope 111: 2054-9

Weber PC, Roland PS, Hannley M (2004) The development of
antibiotic resistant organisms with the use of ototopical

medications. Otolaryngol Head Neck Surg 130(3 Suppl): S89-94

Organised by
HOSPITAL
MEDICINE

5th National Conference

New Trends in Paediatric
Asthma and Allergy

Institute of Physics, London 3rd & 4th November 2011

Benefits of attending New Trends in Paediatric  *
Asthma and Allergy:

Increase understanding of trends in allergy, including

management of children with severe atopic dermatitis, use of

immunotherapy and immunisation

¢ Focused session on food allergy, including how to manage a
child with egg allergy, peanut allergy and, cow’s milk allergy

e Hear a parent’s perspective of living with children with severe
asthma and severe allergies.

including asthma mimics, acute asthma management and o Take part in asthma masterclasses and allergy masterclasses

working with primary care e Share and exchange ideas with leading practitioners in the field

e Hear about the current issues, latest developments and practical
management of asthma and allergy in children
¢ Gain insights into the current hot topics in paediatric asthma,

To book your place: @ Call Jackie on +44(0)20 7501 6762 B www.mahealthcareevents.co.uk

558 British Journal of Hospital Medicine, October 2011, Vol 72, No 10



