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FUNGAL ISOLATES IN OTOMYCOSIS 

CS CHIN BSc(Hons)* 

AND 

M JEGATHESAN MBBS. MRCPath** 

bl!~cological examination of 130 specimens of ear swabs and cerumen from suspected c a m  of 
otoniycosis showed positive fungal isolation in 74.6LVn. Eight different genera ot tungi were i5olated. 
AspergiNus was the predominant genus isolated and Candida, the next. Of the isolates, only Epider- 
i~lophytorl ,flocossutii is generally recognired as a human pathogen. 

I N 1  HO1)UCI  I O N  

Otomycosis, or otitis externa of fungal etiolog), 
i5 a chronic or 3ubacute infection ot the pinna, the 
ekternal auditorv nieatus and the ear canal.1 I t  has 
a WOI-Id-wide distribution with a prevalence in 
tropical and subtropical regions. Etiological studies 
in many parts ot the world have revealed that many 
lungi nlay he intolced. As early as 1447, 53 dif- 
tcrent \pecic\ had been iniplicated.2 

Otoniycosis is not an uncommon problem in 
Malayjia, but little has been done in the way of 
characterisation of the etiological agents. This 
report presents a rcvicw of the species of fungi 
isolated t'ronl suspected cases of otolnycosis over 
a period of' twelve years to allow some indication 
ol the 1'~lngi that arc encountered in otonlycoses in- 
this country. 

MATERIALS AND METHODS 

130 specimens of swabs, ear scrapings or 
cerumen were examined from 1969 to 1981. These 
specimens were submitted for mycological in- 
vestigation for reasons such as ear-ache and pain, 
chronic ear infection, ear discharge not responding 
to antibiotics and suspicion of fungal infection. 

Direct examination of ear scrapings or cerumen 
was performed in 30% potassiunl hydroxide while 
ear swabs were examined after Gram-staining. All 
specimens were inoculated onto duplicate tubes or 
plates of Sabouraud's dextrose agar, Mycobiotic 
agar (Difco) and Sabouraud's dextrose agar with 
the addition of 0.036% potassium tellurite or 0.05 
mg/ml. chlorampher~icol. All cultures were kept at 
room temperature for three weeks. An isolation 
was considered significant only if the fungal growth 
coincided with the inoculation streaks and many 
colonies of the same fungus were obtained. 

Ear swabs from 18 healthy people with no com- 

plaints of ear infection were also processed in the 
same manner. 

RESULTS 

Isolation of fungi was successful in 74.6% of the 
specimens examined (Table 1) .  There were eight 
specimens from which more than one fungus were 
isolated (Table 2),  therefore resulting in a total of 
107 fungi isolated from 97 positive specimens. All 
of the fungi isolated fell into eight different fungal 
genera (Table 3). 

Aspergillus was the most frequently isolated. It 
was isolated in 78.4% of the positive specimens and 
accounted for 71% of all fungi isolated. Within the 
genus of Aspergillus, there were 24 isolates that 
were specifically identified as belonging to the 
Aspergillus niger group, while the rest were found 
to belong to Aspergillus fumigatus group (3); 
Aspergillus flavus group (4); Aspergillus usfus (2);  
AspergiNus terreus group ( 2 )  and Aspergillus 
ochraceous Wilhelm (1 ). 

The genus Candida was isolated in 25.8% of the 
positive specimens and accounted for 23.4% of the 
fungal isolates. Most were not Candida albicans. 

Cunninghalnella, Epidertnophyton floccosur~i, 
Penicillium, Strepfomyces, Trichosporon and a true 
yeast (that was neither Candida nor Cryptococc~rs) 
were isolated once each. 

In the 18 supposedly healthy people with no ear 
complaints, Paecilot~iyces was isolated in two. Both 
claimed later that they had unusual dampness in 
their ear canals. None of the 8 genera of fungi 
isolated from the cases of otomycosis were found 
in the healthy people. 

The acceptance of otomycosis as a clinical entit) 
has not been ~ i t h o u t  controversy. While Kinger)' 
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TABLE I .  
RESULTS O F  T H E  ISOLATION O F  FUNGI FROM SPECIMENS 

Total number Number of Positive Total number 
of specimens specimens positive specimens of fungi 

examined for fungi (percentage) isolated 

TABLE 2 
T H E  FUNGAL TYPES ISOLATED IN POSSIBLE MIXED INFECTIONS 

--p------ 
-. 

Number of Fungi isolated 
specimens 

-p- -- --p--- 

I Aspergillus, Candida, Cunninghamella. 

I Aspergillus, Penicil l ium, Epidermophyton flocossurn. 

6 Aspergillus, Candida. 

TABLE 3 
T H E  GENERA O F  FUNGI LSOLATED AND THEIR 

FREQUENCY O F  ISOLATION 

Genera 

Isolation rate Isolation rate 
Number as percentage as percentage 
Isolated of positive of total 

specimens fungal isolates 

Aspergillus 76 78.4 71 .O 
Candida 25 25.8 23.4 
Cunninghamella I 1 .O 0.9 
Epiderrnophyton Jloccosum 1 1 .O 0.9 
PeniciNiurn I 1 .O 0.9 
Srreptomyces I I .O 0.9 
Trichosporon 1 1 .O 0.9 
True yeast (non Candida 1 1 .O 0.9 

and non Cryptococcus) 

dismissed the existence of otomycosis by stating 
that it has "something in common with the snakes 
of Ireland; there are none", Mcbonigle and 
Jillson4 referred to i t  as a "distinctive clinical en- 
tity". Some3 believe that abnormal conditions in 
infected ears favour the growth of fungi that are 
coincidentally present but are of no etiological 
association: otherss doubt that fungi are capable 
of producing primary inflammatory process, but 
accept them as secondary invaders; yet others6-8 
believe that fungi can be primary agents of infec- 

tion, causing inflammation by penetration into 
deeper portions of the ear canal. Despite the wide- 
ly divergent opinions, the weight of the evidence 
in the literature points towards the existence of 
otornycosis as an entity." 6-5 However, i t  is 
csliniated that not more than 15 to 20Uo of ear in- 
I'ections are otoniycoses; the majority being 
bacterial in origin." 

In this present study, a laboratory diagnosis of 
otomycosis was made in 74.6"Io of specinlens 
received. This indicates that the clinical presenta- 
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tion of otomycosis often allows a diagnosis to be 
~i i ;~dc \\-it11 fairly good accuracy. This, coupled with 
the fact that doctors d o  not usually request tbr 
laboratory in\.cstigation unless the infection is 
c h r ~ n i ~ ,  probably csplains the low nuniber of 
specin~rns rrcrited in a span of 12 years. 

Eight differclit genera of fungi were implicated 
;is c;~ust's of oton~!.cosis in this series. Aniong these 
genera, Candida and Penicillium have been 
rcported as the more common isolates in many 
studies. uhile Aspergill~rs stands as the leading 
c a ~ ~ s e . ' . ~ . ' . ' ~ '  Similarly, Aspergillus proved to be 
the most in~portant cause in this series. I t  was 
isolated in 78.1U!o of positive cases. While A. 
,/iitt~igor~is is the more frequently implicated species 
in other forms of Aspergillosis, A .  niger appears 
to play the nlore significant role in otomycosis. The 
genus Candida was the next frequently isolated in 
this series, being isolated in 25.8% of the positive 
cases. This high predominance of Candida was also 
noted in studies by Beaney and Broughton7 and 
Youssef and Abdou.5 However, most of the Can- 
dida isolates in this series were not Candida 
albicans, and the fact that species of Candida other 
than C .  albicans may be found as commensal flora 
on skin surfaces confuses the interpretation of 
etiological significance. But it is of interest to  note 
that out of 18 ear swabs from normal people, none 
grew Candida. Penicillium, reported to stand with 
Aspergillus as the most common agent by Haleyli 
wa5 not a significant cause in this series. It was only 
isolated once, as were the other five genera. Epider- 
tilophyton flocossurn was the only generally 
recognized pathogen isolated, and is an unusual 
cause of otomycosis. It probably represents an ex- 
tension of an infection elsewhere. 

A high incidence of mixed infection by many 
fungal types was noted in a study by Youssef and 
Abdou.5 They found that it occurred in 28% of 
their cases. In this present series, only 7.3% yield- 
ed multiple isolation of fungi. Details of these isola- 
tions are given in Table 2. 

The predominant causative role played by 
saprophytic fungi in otomycosis is characteristic of 
the infection. Therefore, laboratories must be cau- 
tioned on the choice of media for investigating such 
cases. The unsuspecting may investigate a case of 
otomycosis using media with cycloheximide (a com- 
pound that inhibits saprophytic fungi), as is 
generally done for investigation of other mycoses, 
and thereforc fail to isolate the causative agent. A 
positive microscopic examination and the isolation 
ol'many colonies of the same fungus help to make 
a decision on the etiological significance of the 
i d a t e .  As laboratory diagnois of this mycosis is 

fast and simple to perform, cultural confirmation 
01' all cases should bc encouraged to prevent 
n~isnianagel~ielit and possibly relapses, and also to 
hettcr tlie knowledge on tlie disease and thc 
causativc agcnts. 
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