
External otitis (EO) is an inflammatory process of the external ear canal (EEC). 
As the area is skin-lined, the diseases that can affect this part of the body can 
be considered as dermatological conditions with otological location. That is the  
reason why the main infection resistance factors are skin integrity and proper 
maintenance of sebaceous and apocrine glands, as well as acid pH. This protec-
tive action is often threatened by excessive moisture or water exposure, reason 
why swimmers are more subject to EO, similarly to people with dermatological 
problems. In the external ear, the skin has migratory characteristics that keep the 
surface constantly renewed, dispensing the use of cotton tips or other instruments 
to keep it clean.
The so-called “Swimmer’s otitis” or Diffuse Acute External Otitis is the most  
frequent type of otitis among the many types of disease. It is characterized by  
diffuse infection on the EEC skin. In the first stage, skin can show simple  
irritation, such as orange skin appearance. During the progression, the EEC  
shortens its diameter, achieving sometimes obstruction as a consequence of edema 
and inflammatory reaction. At this stage, the patient is in severe pain, which can 
get worse upon touching the EEC and the external part of the ear. Pain is also 
exacerbated by manipulation of the ear, including mastication. This is a negative 
factor for the definite diagnosis, because the pain may prevent the doctor from 
using an otoscope to check the differential diagnosis with acute otitis media 
(AOM). In such case, the clinical history is very important, and we should rely 
on facts such as hot weather, recent visits to the pool, river, lakes, associated 
with pain upon compression of tragus, hyperemia and edema on the canal’s skin. 
AOM is usually preceded by some kind of virus infection and there are no skin  
affections nor pain upon tragus compression.
The most commonly found bacteria in this kind of infection are Pseudomonas 
aeruginosa together with Staphylococcus aureus. Green aspect on skin tissue 
is highly indicative of presence of P. aeruginosa, given that it produces a green  
pigment named pyocyanine. Other pigments may be produced, such as pyorubine 
(red) and pyomelanin (brown). The hypothesis in this case is that the bacteria  
produce the green pigment pyocyanine as a defense mechanism, as it lives in the 
nature, a highly competitive environment: 1 gram of fertile soil contains 10/9 of 
bacteria, 10/6 fungi, 10/4 flagellum, 10/3 ameba.
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The usual chlorine concentrations in swimming pools do not significantly affect 
Pseudomonas aeruginosa, which develops mostly in temperatures over 30oC, 
humid places. P. aeruginosa rarely effects the epithelium of healthy people, except 
for the ear. The hypothesis is that the adherence of P. aeruginosa on the exter-
nal ear happens due to a particular phenotype that has greater affinity with the 
EEC epithelium than other isolated strains that usually appear in leg ulcerations,  
urinary infections, and cystic fibrosis. P. aeruginosa that causes EO represents the 
microorganism that are present in the natural habitat, differently from microorganisms 
that are adapted to human infection environments, with different biochemical charac-
teristics (ureasis, pyocyanine, alginate) (Sundström, 1996).
P. aeruginosa is more commonly found in biofilm form rather than planctonic 
form. Biofilms are not only cell masses but rather bacteria community with  
flowing channels that bring nutrients in and take metabolites out. In biofilms  
bacteria is physiologically different, producing 32 times more betalactamase. 
In biofilm, different microorganisms coexist, each one maintaining its own  
resistance characteristics. They are up to 500 times more resistant to antibiotics. 
A part grows rather slowly, being less susceptible to antibiotics than those with 
faster metabolism (Kievit, 1999).
Pain management
The main reason for the patient to see a doctor is the pain, which must be  
immediately treated with systemic medication. The most used drugs are: 
Acetaminophen, ibuprofen, codeine, diclofenac.
Antibiotic ear drops
The use of antibiotic ear drops is indicated in cases of EEC infection, without 
damage to the surrounding areas. The use of systemic antibiotics is not indi-
cated in uncomplicated cases. The use of available medication assumes that the  
infection is caused by the most common bacteria. Culture of the ear secretion 
is indicated in cases of resistance to treatment and in immunocompromised 
patients.
The most common bacteria that cause Diffuse External Acute Otitis (Sander, 
2001) are:
P. aeruginosa and  S. aureus
Advantages of the treatment with topical medication in Diffuse External Acute 
Otitis:
a) there is higher concentration of the medication (Dohar, 1998); b) it does not 
induce bacteria resistance (Weber, 2004); c) secondary effects are reduced (Dohar, 
2003).
Antibiotic ear drops
Aminoglycosides: a) neomycin; b) gentamycin; c) polymyxin; d) tobramycin
Quinolones: a) ciprofloxacin; b) ofloxacin
Other topical treatment
The usage of acetic acid to prevent and treat EO cases started in a period before 
the discovery of antibiotics. The acetic acid solutions have an antibiotic activity in 
vitro to common pathogens such as Pseudomonas aeruginosa and Staphylococcus 
aureus. The efficacy is based on pH lowering, which prevents bacterial growth 
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that requires more alkaline medium (pH 8 to 10) to develop and cause the  
pathology. The disadvantage is that these solutions cause pain when applied on 
inflamed and irritated skin, which has a negative influence on patients’ compliance, 
because the treatment has to be applied multiple times a day (Dohar, 2003).
Steroids use
Hydrocortisone added to the antibiotic in topical medication significantly reduces 
the time it takes for pain relief (Bailey, 1999).
Possible causes for unsuccessful use of topical medication
1- Difficulty in reaching the affected area when applying the medication (the canal 
is closed by the edema). We recommend the use of Merocel or cotton plug to  
penetrate the ear, fully soaked in the medication. The cotton plug should be 
replaced every 24 hours and we should increase its size given that the edema 
resolves and the canal increases in diameter.
2-Discharge and debris preventing the contact of the affected area with the  
medication: the area should be cleansed by suctioning or using a specially 
designed cotton tip.
3-Patient is allergic to some of the prescribed medications: In general, allergies 
are caused by the use of aminoglycosides or furacilin derivates, which must be 
replaced by topical quinolones.
Lack of compliance
A) 38% of patients will make use of medication 3 times a day;
B) 69% of patients will make use of medication 2 times a day;
C) 80% of patients will make use of medication only 1 time a day; (Sclar, 1994).
Predisposing factors to EO
Water is the cause of changes in normal EEC flora from Gram (+) to predominantly 
Gram (-) (Wright, 1974).
EO is related to excessive moist, lack of lipid on skin, alkaline pH change, trauma, 
and other previous infections (Kime, 1978).
Antibacterial action of wax has been demonstrated in vitro and its absence or 
reduction may predispose patients to external otitis (Dibb, 1993).
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