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Abstract                                                                                                                                    

Background: Otomycosis is a superficial fungal infection of the external auditory canals 

caused by various fungi but the most common is Aspergillus species and Candida with 

infrequent complication involving the middle ear. It occurs because the protective lipid/acid 

balance of the ear is lost. It is more common in tropical countries. The infection may be either  

subacute or acute and is characterized by malodorous discharge, inflammation, pruritus, scaling, 

and severe discomfort. The mycosis results in inflammation, superficial epithelial exfoliation,  

masses of debris containing hyphae, suppuration, and pain. Topical  antibiotics and steroids are   

predisposing factors; high humidity and waxy secretions favor mold growth.                                                                      

Objective: To study the etiology of otomycosis among patients attending Khartoum Ear, Nose 

and Throat Teaching Hospital.                                                                                                                                                          

Materials and methods: This was a descriptive, cross-sectional study conducted among 

patients suffering from otitis externa, and attending Khartoum Ear, Nose and Throat Teaching 

Hospital. Their ages ranged between 3-75 years with a mean of 33.53 years. Patients were 43 

males and 57 females. The study was carried out during the period from December 2015 to April 

2016. Ear swabs were collected and examined by conventional mycological techniques. Data 

were collected by direct interviewing questionnaire and analyzed by the SPSS program.                                                                          

Results: 100 patients suffering from external ear infection were enrolled in this study. Out of 

these patients 61cases (61%) were found positive for otomycosis. From the positive patients 25 

cases (40.9%) were males and 36 cases (59.01%) were females. Among the fungal isolates, 29 

isolates (47.5%) were Aspergillus niger, followed by Aspergillus fumigatus (12/19.6%), other 

filamentous fungi (10/16.3%), Aspergillus terrus (8/13.1%), and both Aspergillus flavus and 

Candida albicans (1/1.6%). There was no significant association between age and ear infection 

(p = 0.094).                                                                                                                                  

Conclusion: According to the findings of this study, otomycosis was more frequent in summer, 

more common in females than males, and more prevalent in the age range 26-50 years. 
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Introduction                                                                                                                                 
 

Otomycosis is a fungal infection of external ear with troublesome symptoms like ottorhea, 

pruritis,  etc. Fungal agents responsible for this clinical entity are commonly found to be saprobe 

in environment which makes infection to occur frequently in humid climate (Fig. 1).                                                                                                                                         

One of the most common predisposing factors is swimming, especially in fresh water. Other 

factors include skin conditions such as eczema and seborrhea, trauma from cerumen removal, 

use of external devices such as hearing aids, and cerumen buildup1.                                                                                                

About10-20% of chronic ear infections are due to fungi. The disease has a worldwide  

distribution  but  is  more  common  in  warm  climates. The  commonest  causes  are  species  of  

Aspergillus, in  particular  A. niger, and Candida  species  are  also  frequently  isolated, 

particularly C. albicans and C. tropicalis. Diseases caused by Aspergillus species are increasing 

in importance, especially among immunocompromised hosts. Clinical manifestations are 

variable, ranging from allergic to invasive disease, largely depending on the status of the host’s 

immune system2.                                                                                                                                                               

In a study conducted at Tanta University Hospital (Egypt) a mycological analysis of  fungal 

debris from external auditory canals of  patients was conducted. The study samples  were  

collected  over  a  year  from  the  110  patients that  were  clinically  diagnosed  to  have  

otomycosis. The  result  showed  that  Aspergillus  niger  was  the  most  common  fungus  

causing  otomycosis  among males manual  workers  and  students  had  the  highest  frequency  

based  on  occupational  incidence3.                                                                                                                                                          

 

 
 

Fig, (1): Otomycosis of otitis externa (with an exudate and swelling) 

 

Another  study performed in Brazil to evaluate  otomycosis frequency  and  characteristics  in  

patients  with clinical suspicion of  external  otitis. Retrospective study  with  transversal  cohort,  
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103 patients  were  assigned  to  mycological  diagnosis    Otomycosis   was   diagnosed   in 

19.4% of   the patients , and  60%  of  otomycosis  cases were  seen in women. The most 

frequent isolated species were C. albicans (30%)4.                                                                                         

Also  another  study  to identify  the  fungi  in  ear  canal of  patients  with  otomycosis  admitted  

to  the  hospitals  in  Babol (Iran), fungal  elements  were detected in 11 cases (19.64%) in  the  

direct  examination, alone, and  45 specimens (80.36%) had  fungi  and  bacteria  combined. 

Septate mycelia with 43 cases had the most frequent fungal elements in direct examination. 

Aspergillus and Candida genera were the prevalent fungal colonies in culture media5.                                                                                                                        

Another study to evaluate the frequency rate of otomycosis was conducted in northwest Iran. 

Otomycosis was diagnosed in 129 cases. Aspergillus niger was the most common mold isolated, 

followed by A. flavus, A. fumigatus, Penicillium spp., Fusarium spp., and Rhizopus spp. A total 

of 2 yeast-like fungi belonging to genus Candida, C. albicans and C. tropicalis, were isolated6.                                                                                                             

In a study conducted in Cadiz (Spain), from the 2,633 samples the most frequent species were 

Aspergillus flavus (42.4%), A. Niger (35.9%), A. fumigatus (12.5%), A. candidus (7.1%), A. 

terreus (1.6%), Paecilomyces variotii (0.5%). Infection was common in men7.         
 

Materials and methods      
 

This was a cross-sectional and descriptive study. Patients ages ranged between 3-75 years with   

a mean of 33.53 years. Patients were 43 males and 57 females. The study was carried out during 

the period from December 2015 to April 2016. The study was conducted among patients 

suffering from otitis externa, and attending Khartoum Ear, Nose and Throat Teaching Hospital. 

Data was collected by a structured, direct interview questionnaire. Ethical approval to run the 

study was taken from AL Neelain University Research Ethical Board and from patient guardians 

verbally. The generated data were analyzed by using the Statistical Package for Social Sciences 

(SPSS) program, version 11.5. Confidentiality of information obtained from participants 

investigated was maintained. Laboratory results of specimens collected were handed to all 

participants included in the study. Permission to collect the specimens was obtained from 

Khartoum Ear, Nose and Throat Teaching Hospital. Complete information regarding risk factors 

was handed to all participants without concealment. Sampling was a non- probability purposive 

sampling type, and sample strategy was convenience where participants were chosen on the basis 

of accessibility. Sample size was 100 patients presenting with signs and symptoms of ear 

infection.                                                                                                                                                         

Ear swabs were collected from all patients by sterile cotton tipped swabs under supervision of 

the hospital otologist. Macroscopic examination of specimens was performed by noting the color 

and consistency of the ear discharge and or ear debris. Wet preparation examination was made 

by rolling the swab or debris on a clean slide, a drop of 20% potassium hydroxide was added, 

covered with a cover-slip, then examined under microscope using x10 and x40 power for 

detection of Aspergillus head, hyphae and budding yeast. Swabs were cultured on selective, 

duplicate, Sabouraud dextrose agar medium supplemented with 0.05 mg/ml chloramphenicol 

(HiMedia Laboratories Pvt. Ltd. Mumbai, India). Plates were incubated at 25°C and 37°C for 24-

48 hours (in case of yeast-like fungi) and for five days-one week (in case of filamentous fungi.  
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The colonial morphology examination was performed by noting the growth rate, texture, and 

color of the colony developing on the surfaces and reverse sides of the plates.                                                                                                                               

Identification of filamentous fungi was conducted by the needle-mount preparation. A small 

portion of the colony was taken by a mycological loop, and mounted on a drop of methanol and 

lacto-phenol cotton blue stain on a clean microscope slide. The slide was covered with cover- 

slip, the preparation was squashed with the butt of the mycological loop, and the excess fluid was 

blotted off. The needle-mount preparation was examined by both the low-power filed (x10) and 

the high-power filed (x40) lenses.                                                                                                           

Identification of the yeast and yeast-like fungi was performed by the Gram stain to clarify the 

yeast cell morphology, the size, the Gram positive reaction, and the presence of pus cells and 

epithelial cells.                                                                                                                                                          

The germ tube test was made for the presumptive identification of Candida albicans. This test 

was started by pipetting 3 drops of serum into a small tube. A colony of the                                              

fungus was touched by a mycological loop, emulsified in the serum by the loop, and incubated at 

37°C for 2-4 hours. Then a drop of the serum was transferred to the surface                                                                     

of a slide. A cover-slip was placed on the slide and examined microscopically using x40 

objective. Positive result was shown by presence of short lateral filament (germ tube) identifying 

C. albicans. Negative result was shown by presence of yeast cells only (non-C. albicans). 

Results    

The study population age range was 3-75 years, with a mean of 33.53 years. The highest  

frequency rate of otomycosis (38/38%) was found among patients aged 26-50 year, followed by 

(16/53.3%) among patients aged 1-25 years, and 7(43.8%) among patients aged 51-75 years. 

This difference  was statistically insignificant (p = 0.094).                                                                                                     

Patients investigated were 57 (59.01%) females and 43 (40.9%) males. Out of the 61 positive 

otomycosis cases, 36 cases (59.01%) were females and 25 cases (40.9%) were males.                                                                                                                                                         

The overall positive frequency rate of otomycosis in the study population was 61cases (61%); 

while 39 cases (39%) were found negative by microscopy and culture techniques. Fungal 

etiology was detected in 27 cases (44.2%) by both direct examination and culture, detected in     

5 cases (5%) by direct examination alone, and detected in 34 cases (55.7%) by culture technique 

only. Out of the 61fungi isolated, the most  frequently encountered fungal species was 

Aspergillus niger (29/47.5%), followed by Aspergillus fumigatus (12/19.65%)), Aspergillus 

terrus (8/13.15%), both Aspergillus flavus and  Candida albicans (1/1.6%), and unidentified 

filamentous fungi (10/16.35%). 

Discussion 

Otomycosis is described as superficial mycotic infection of the externa auditory canal (EAC) 

with infrequent complications involving the middle ear. The overall frequency rate of 

otomycosis was (61/61%). This result is slightly higher when compared with another study 

conducted by Samia and her colleagues in Khartoum (2014) who reported  a 59 % frequency 

rate8.                                                                                                                                                                            
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Also Desai and his co-workers reported that Aspergillus niger was the most frequent (75.82%) 

fungal isolate in their study. In our study the most frequent (47.5%) fungal isolate was 

Aspergillus niger and the least frequent (1.6%) fungal isolate was C. albicans. These differences 

may be due to differences in geographical locations which may affect the type of circulating 

fungi.                                                                                                                                                             

Furthermore, in this study 27 samples (44%) were found positive for fungal elements by both 

smear and culture, and 34 samples (55.7%) were found positive by culture only. These findings 

were nearly similar to the findings of the study performed by Kumar in India ( 2009) which 

reported that 82 (75.92%) samples were found positive; of which 48 samples (44.44%) were 

found smear and culture positive and 34 samples (31.48%) were smear negative but culture 

positive9.                                                                                                                                                        

As regard gender distribution, the present study was in agreement with the study of Saki and 

their colleagues where the frequency rate of otomycosis was 55.3% in females and 44.7% in 

males. Whereas in the present study, the frequency rate of otomycosis was 59.01% in females 

and 40.9% in males10.                                                                                                                                               

On the other hand, in the present context, the frequency rate of otomycosis was found highest 

among patients in the age range 26-50 years; while the frequency rate of Hashim and his co-

workers was highest among patients in the age range 1-10 years11.                                        

Conclusion: According to the findings of this study, otomycosis was more frequent in summer, 

more common in females than males, and more prevalent in the age range 26-50 years..                                                                                                                                        
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