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Summary  
 

Cronic otitis externa in dogs are often associated with bacterial infection, particulary 
Pseudomonas aeruginosa. Treating Pseudomonas aeruginosa infection can be a 
considerable challenge for both clinicians and clients. This studies, attemp are suggested 
strategies that can be used for treating and preventing reccurent Pseudomonas infection 
associated with otitis externa in dog. 
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Chronic external otitis may be associated with primary disease underlying 

the development of the disease (e.g. allergic skin diseases, otitis media, 
hypothyroidism, etc.) Producing a chronic itching and creates a favorable 
environment, suitable for recurrent bacterial infections. Genus Pseudomonas 
bacteria can thrive in such environments. Early recognition of this infection and the 
establishment of aggressive drug therapies may cause results to ensure success to 
eliminate Pseudomonas infection. Understanding and discovering the causes 
leading to external otitis, may be enough to ensure success in the treatment of this 
disease. However, for a long-term success, surgery is needed (3, 5, 6).  

To form a conception of the diagnosis of external otitis in dogs produced by 
Pseudomonas spp. should first start with the clinical examination of the canal, 
aiming in particular the following parameters: pain, smell and nature of secretion. 
To ensure a successful long term management of the treatment is important to 
identify (if possible) that caused the development of primary disease and infection 
with Pseudomonas otitis.  

Clinical signs of infection with Pseudomonas ear can usually be 
recognized. Signs such as unilateral or bilateral ear damage, including head 
shaking, scratching or rubbing the ear, namely the development of an aggressive 
response to palpation canal. Vertical portion of the canal can be obstructed due to 
moderate or severe skin hyperplasia, and a greenish yellow discharge, purulent, 
stinks.  

 
Materials and methods 

 

Samples were collected from a total of 220 dogs belonging to 24 breeds 
and aged between 6 months and 12 years, diagnosed with acute and chronic 
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external otitis, is represented by the pathological ear secretions. The first 
evaluation of patients that were evaluated included degree otoscopic examination 
of canal hyperplasia, tympanic membrane integrity and exudative nature of the 
canal.  

Pathological secretions were collected using sterile cotton pads mounted 
on a heat resistant plastic rod, pre-harvest wetted with sterile saline solution.  

Performing bacteriological, mycological and processing of samples was 
performed within three hours after collection or in some cases after evidence was 
preserved in refrigerator for 24-48 hours in special transport media.  

Microbiological examinations were conducted in laboratory Department of 
Infectious Diseases and Preventive Medicine of the FMV Timisoara, that the 
medical analysis laboratory BIOCLINICA Timisoara.  

To isolate and identify bacteria of the genus Pseudomonas, samples 
collected were grown on special culture media. Identification was based on germs 
and morphological and biochemical characters.  

Also identified other bacteria and yeasts (fungi), which were in combination 
with Pseudomonas in samples collected from external otitis.  
 

Results and discussion 
 

Following microbiological analysis were identified fellowships strains of 
Pseudomonas and other bacteria and yeasts, results are presented in Table 1.  

 

Table 1  
Pseudomonas spp. isolated from EO associated with other organisms  

Strains isolated Microorganism Nr. % Type EO 

Pseudomonas aeruginosa 16 100 - 
Pure culture - - - 

+ Malassezia spp. 1 6.25 CE* 

+ S. aureus subsp. aureus 3 18.75 S** 

+ Proteus spp. 4 25.00 S 
+ Streptococcus grup G 6 37.5 S 
+ Corynebacterium spp. 1 6.25 S 

+ Candida spp. 5 31.25 S 
* CE - Cerominous erythematous; ** S - suppurative  

 

Most Pseudomonas strains of were isolated from otic secretions collected 
from suppurative EO (15/16), usually associated with other pyogenic bacteria 
(Streptococcus group G, Proteus spp., Staphylococcus aureus and 
Corynebacterium spp.). In all forms of suppurative OE was isolated more than 2 
types of bacteria and Pseudomonas was most frequently associated with 
Streptococcus group G (37.5%), followed by Proteus spp. (25%). Yeasts isolated 
with Pseudomonas and other bacteria were Candida spp. (31.25%) and 
Malassezia spp. (6.25%).  
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This bacterium can be isolated with a frequency of 0.4% in dogs with 
normal ears compared with those of otitis externa, which is 20% (7).  

All Pseudomonas strains isolated from cases of EO from dogs were tested 
on their sensitivity to antibiotics commonly used in the treatment of external otitis. 
Antibiotics used for testing were: co-amoxiclav (AMC - 30µg), gentamicin (GM - 
10µg), enrofloxacin (5µg), tetracycline (TE - 30µg), lincomycin (L - 15µg), 
spectinomycin (Sc - 100µg), neomycin (N - 30UI), ciprofloxacin (CIP - 5µg), 
ceftiofur (30µg), cephalexin (30µg) and fluorfenicol (FFC - 30µg).  

Pseudomonas strains tested were found to be most sensitive to fluorfenicol 
(87.5%), ciprofloxacin (81.25%), enrofloxacin (62.5%) and to gentamicin, 
lincomycin and spectinomycin (43.75%).  

These bacteria have been highlighted in the phenomenon of multiple 
antibiotic resistances, associated with the presence of R factor whenever they are 
diagnosed with Pseudomonas otitis, culture should always be assessed in terms of 
culture and in terms of sensitivity to antibiotics to ensure appropriate therapy.  

Results of sensitivity studies of Pseudomonas spp strains on animal 
reported that gentamicin has a very high efficiency, regardless of animal species 
and hence the catalytic isolated. Pseudomonas strains manifest a good sensitivity, 
to polymyxin B, is very commonly used in topical preparations composition.  

Neomycin sensitivity is still unclear, recommending testing of all isolates. 
Use of enrofloxacine and tetracyclines in cases of external otitis and urinary tract 
infections in dogs, leading to correct clinical aspects. A few strains isolated from 
canine origin, the conditions of external otitis, is sensitive to streptomycin and 
chloramphenicol, both antibiotics are included in commercial otic solution (4).  

Test results are presented in Table 2.  
Table 2 

Results of antibiotic susceptibility testing of Pseudomonas strains isolated 
from dogs EO 

Pseudomonas strains isolated from ears of dogs (n = 17) Antibiotic Interpretation 
Nr. % 

Co-Amoxiclav S 3 18.75 
 I 2 12.5 
 R 11 68.75 

Gentamicin S 7 43.75 
 I 3 18.75 
 R 6 37.5 

Enrofloxacin S 10 62.5 
 I 2 12.5 
 R 4 25.00 

Tetracyclin S 5 31.25 
 I 4 25.00 
 R 7 43.75 

Lincomycin S 2 12.5 
 I 2 12.5 
 R 12 75.00 

Spectinomycin S 7 43.75 
 I 1 6.25 
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 R 8 50.00 
Neomycin S 6 37.5 

 I 1 6.25 
 R 9 56.25 

Ciprofloxacin S 13 81,25 
 I 2 12.5 
 R 1 6.25 

Ceftiofur S 2 12.5 
 I 4 25.00 
 R 10 62.5 

Cephalexin S 3 18.75 
 I 2 12.5 
 R 11 68.75 

Fluorfenicol S 14 87.5 
 I 1 6.25 
 R 1 6.25 

 

Phenomenon of bacterial resistance is a huge and delicate problem. In this 
regard it is important to establish the test sensitivity advantages of antibiotics in 
animal infections. Target studies by Barras et al. (1) were susceptibility testing of 
Pseudomonas strains isolated from chronic external otitis in dogs. Were tested 23 
strains, including 19 strains of Pseudomonas aeruginosa, Pseudomonas 
fluorescens 3 strains and 1 strain of Pseudomonas spp. Antibiotics most effective 
proved to be tobramycin (100% susceptible), marbofloxacin (91.3%) and ceftazidin 
(91.3%). Ticarcilina and gentamicin, commonly used for external otitis treatment, 
have developed a good sensitivity (sensitivity of strains were respectively 86% and 
65.2%). A lower sensitivity has been reported in the use of enrofloxacin (52.1%), 
probably due to improper use. For this reason, emphasis is rational use of 
antibiotics, especially when prescriptions do to prevent the selection of strains 
resistant to antibiotics.  

Schick et al. (7) were tested in a study of 11 antibiotic sensitivity strains of 
Pseudomonas spp. isolated from cases of chronic bacterial otitis external. 
According to antibiotic susceptibility testing every part, noted that if the 83% of 
isolates were susceptible to amikacin and gentamicin, 63% and 56% occasionally 
ticarcillin to enrofloxacin.  

Wildemuth et al. (8) conducted a study that compared the sensitivity of 
strains of Pseudomonas spp. isolated from skin problems and ear to enrofloxacin, 
and ciprofloxacin marbofloxacin. Pathologic secretions were obtained from dogs 
examined in the dermatology departments of hospitals Veterinary. Ear susceptibility 
of isolates was 46.9% to enrofloxacin, 66.7% from 75% to ciprofloxacin and 
marbofloxacin. Strains isolated from skin showed the following values of sensitivity: 
76.2% to enrofloxacin, 81% and 80% in marbofloxacin to ciprofloxacin.  

Lloyd (4), reported differences between in vitro sensitivity of strains of P. 
aeruginosa isolated from ear to fluoroquinolone. The differences in diffusion 
susceptibility testing were as follows: 58% of strains sensitive to enrofloxacin, 96% 
sensitive marbofloxacin of a total of 26 strains of Pseudomonas spp. isolated from 
the ear (of which 25 strains of P. aeruginosa). Strains of Pseudomonas aeruginosa 
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isolated from Cole et al. (2), in cases of chronic middle ear and external, were 
tested against several systemic antibiotics. Results for external otitis were: 
sensitivity 12.5% enrofloxacin, 56.3% to gentamicin, 85.7% to 100% tobramycin 
and polymyxin B.  

 
Conclusions 

 
Antibiotic resistance has always been a serious problem in the treatment of 

Pseudomonas infections, and new multiple-resistance genes are still appearing. It 
is crucial to determine the convenience of antimicrobial susceptibility tests in animal 
infections. P. aeruginosa play an important role in the pathogenity of canine OE. 
Isolation and identification of microbial agents responsible for the perpetuation of 
OE is a fundamental point for the diagnosis of the process and the initiation of a 
correct treatment. Therefore, antimicrobial susceptibility tests should be performed, 
especially in cases in which multiresistant bacteria are suspected. 
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