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CASE REPORT
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Onychomycosis is usually caused by dermatophytes, but 
some species of nondermatophytic molds and yeasts are also 
associated with nail invasion. Aspergillus niger is a nonder-
matophytic mold which exists as an opportunistic filamen-
tous fungus in all environments. Here, we report a case of 
onychomycosis caused by A. niger in a 66-year-old female. 
The patient presented with a black discoloration and a milky 
white base and onycholysis on the proximal portion of the 
right thumb nail. Direct microscopic examination of scrap-
ings after potassium hydroxide (KOH) preparation revealed 
dichotomous septate hyphae. Repeated cultures on Saboura-
ud’s dextrose agar (SDA) without cycloheximide produced 
the same black velvety colonies. No colony growth occurred 
on SDA with cycloheximide slants. Biseriate phialides 
covering the entire vesicle with radiate conidial heads were 
observed on the slide culture. The DNA sequence of the 
internal transcribed spacer region of the clinical sample was 
a 100% match to that of A. niger strain ATCC 16888 
(GenBank accession number AY373852). A. niger was con-
firmed by KOH mount, colony identification, light microsco-
pic morphology, and DNA sequence analysis. The patient 
was treated orally with 250 mg terbinafine daily and topical 
amorolfine 5% nail lacquer for 3 months. As a result, the 
patient was completely cured clinically and mycologically. 
(Ann Dermatol 24(4) 459∼463, 2012)
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INTRODUCTION

Onychomycosis is caused mainly by dermatophytes but 
occasionally by nondermatophytic fungi including Scopul-
ariopsis brevicaulis, Aspergillus spp., Fusarium spp., and 
Acremonium spp.1-3. In the past, these molds have been 
regarded as saprophytic or opportunistic fungi and have 
been basically ignored. Recently, as a consequence of an 
increase in the number of cases of immunodepression and 
environmental changes, more attention has been given to 
this wide, but generally non-pathogenic group of fungi4. 
Onychomycosis caused by nondermatophytic molds is 
becoming increasingly prevalent even in healthy people. 
This apparent emergence might be an artifact of improved 
diagnostic techniques or increased awareness that these 
fungi are potential etiologic agents5. Onychomycosis cases 
caused by Aspergillus spp. are reportedly 2.6% to 6.1% 
worldwide6-8. With regard to onychomycosis caused by 
Aspergillus niger, several studies have been conduc-
ted4,9-12, and 2 cases have been reported by Tosti and 
Piraccini13.
Here the authors present the case of a 66-year-old woman 
diagnosed with onychomycosis caused by A. niger based 
on clinical findings, potassium hydroxide (KOH) test, 
fungal culture, light microscopy findings, and molecular 
analysis.

CASE REPORT

A 66-year-old female presented with black discoloration 
on the right first, third, and fourth fingernails and left 
second and third fingernails (Fig. 1). Patient history 
revealed that the nail lesions had first developed 2 months 
prior. The subject was otherwise in good health and 
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Fig. 2. Direct microscopic examination of scraping from a pot-
assium hydroxide (KOH) preparation revealing dichotomous 
septate hyphae (KOH mount, ×400).

Fig. 1. Black discoloration with milky white base and onycholysis
on the proximal portion of the right thumb nail. 

denied nail trauma or dystrophic nail abnormalities prior 
to the onset of the present lesions. Upon clinical 
examination, the right first, third, and fourth fingernails 
and left second and third fingernails had a black 
discoloration with a milky white base. In the case of the 
right first fingernail, periungual inflammation was obser-
ved around the proximal portion, as well as onycholysis. 
There were no lesions on her hands, feet, or toenails and 
past medical history and family history were unremar-
kable. Physical examination, determined her general phy-
sical condition to be well with no specific findings other 
than a skin lesion. Laboratory studies, including a comp-
lete blood cell count with differential, peripheral blood 
smear, liver, renal function, and venereal disease research 
laboratory tests, urinalysis, stool examination, viral 
hepatitis and human immunodeficiency virus tests, chest 
X-ray, and electrocardiogram, were all within normal 
limits or negative. Direct microscopic examination of nail 
specimens showed the presence of dichotomous septate 
hyphae (Fig. 2). Cultures were subsequently grown in 2 
Sabouraud’s dextrose agar (SDA) slants without cyclohexi-
mide that were incubated at 25oC for one week. A large 
number of the same colonies were observed to grow 
rapidly in the 2 slants. Initially the growths appeared 
whitish but turned black with time. The reverse surface of 
the slants turned yellowish. There was no colony growth 
on SDA slants with cycloheximide. Likewise, the same 
findings were observed in a subculture using SDA plates 
(Fig. 3, 4). Repeated cultures of nail plate samples taken 3 
times at 2 week intervals all yielded similar findings. 
Upon microscopic examination with lactophenol cotton 

blue staining, hyaline septate hyphae and biseriate phiali-
des covering the entire vesicle with radiate conidial heads 
were observed (Fig. 5). For molecular biologic analysis, 
DNA was extracted from the cultured colonies and the 
base sequence of the internal transcribed spacer (ITS) was 
identified. Subsequently, it was compared to the base 
sequence of A. niger strain ATCC 16888 (GenBank acce-
ssion number AY373852) which was stored in Genbank, 
using the Basic Local Alignment Search Tool (BLAST) 
program. The result was a 100% match (Fig. 6). Using 
clinical and mycological results as well as molecular 
biological findings, we confirmed the diagnosis of A. 
niger. The patient was treated orally with 250 mg terbina-
fine daily and topical amorolfine 5% nail lacquer for 3 
months.
　

DISCUSSION
　

Onychomycosis usually caused by dermatophytes and 
nondermatophytic mold and yeast, accounts for approxi-
mately 50% of onychopathic1 diseases. Onychomycosis 
caused by nondermatophytic molds comprises 1.45% to 
17.6% of total cases, of which Aspergillus, Scopulariopsis, 
Fusarium, and Acremonium may be the cause4,8,11,14,15.
There are approximately 900 species in the genus Asp-
ergillus which are common in the soil and decaying 
vegetation throughout the world, but are also found in all 
types of organic debris. Among these 900 species, A. 
fumigatus, A. flavus, A. niger, A. terreus, A. glaucus, A. 
chevalieri, A. ustus, and A. nidulans are known to cause 
infections in the human body16.
Aspergillus spp. are not keratinophilic, unlike dermato-
phytes, and thus cause onychomycosis through secondary 



Fingernail Onychomycosis Due to Aspergillus niger

Vol. 24, No. 4, 2012 461

Fig. 3. Multiple, black colonies with velvety surfaces on Saboura-
ud’s dextrose agar slants after 1 week at 25oC.

Fig. 4. A rapidly growing, black colony with a velvety surface
on an Sabouraud’s dextrose agar plate after 5 days at 25oC.

Fig. 5. Biseriate phialides covering the entire vesicle with radiate
conidial heads in a slide culture of Aspergillus niger (lacto-
phenol-cotton blue stain, ×400).

infections after an external injury or previous disease17. 
However, several studies have reported Aspergillus spp. 
as a primary cause of onychomycosis13,18. The incidence 
rate of onychomycosis caused by Aspergillus spp. has 
been described as 2.6% to 6.1%, varying depending upon 
the reporter6-8. In Korea, the incidence rate of onycho-
mycosis caused by Aspergillus spp. has been reported to 
be 4.6%, based on an account by Lim et al.10. This vari-
ation may reflect geographic differences in mold distri-
bution, differences in the criteria used for diagnosing mold 
onychomycosis, and use of mycologic methods inappro-
priate for mold growth11. A. niger, an opportunistic fila-
mentous fungus, mostly causes otomycosis or aspergi-
llomas, but has been reported to cause skin infections, 
endophthalmitis, endocarditis, and onychomycosis as 

well19,20.
Since Aspergillus spp. are common laboratory con-
taminants, it is difficult to discern between the pathogen 
and the contaminant when Aspergillus spp. are identified 
in onychomycosis. According to English21, nonderma-
tophytic mold can be considered as a pathogen of 
onychomycosis only when hyphae or spores are seen on 
microscopic examination and the same strain is identified 
through repeated cultures.
Recently, DNA sequencing of the ITS region has proved 
useful in corroborating the diagnosis in difficult cases of 
onychomycosis17,22.
In the case of A. niger, a nondermatophytic mold, dicho-
tomous septate hyphae are observed on KOH test13,17,23. 
Additionally, colonies rapidly grow in culture and initially 
appear whitish but turn black with time. When these 
colonies are stained with lactophenol cotton blue, hyaline 
septate hyphae and biseriate phialides covering the entire 
vesicle with radiate conidial heads are microscopically 
observed15,23.
In our case, dichotomous septate hyphae were observed 
on KOH test, and the same findings were observed in 
repeated culture tests. Moreover, the same findings were 
observed with lactophenol cotton blue stain. The base 
sequence of ITS was identified from DNA extracted from 
the cultured colonies and subsequently compared to the 
base sequence of A. niger strain ATCC 16888 (GenBank 
accession number AY373852) stored in GenBank, using 
the BLAST program. The result was a 100% match.
With regard to onychomycosis caused by A. niger, several 
studies have been conducted4,9-12, and 2 cases have been 
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Fig. 6. Alignment of internal tran-
scribed spacer (ITS) sequences sh-
owing the ITS sequence from the 
clinical sample was a 100% match
to that of Aspergillus niger strain 
ATCC 16888 (GenBank accession 
number AY373852).

Table 1. Comparison of reported cases with onychomycosis due to Aspergillus niger

Author Age/sex Duration
(mo) Site Nail symptoms Clinical 

type 

Direct 
microscopic 
examination

Culture on 
Sabouraud 

agar without 
cycloheximide

Treatment

  Tosti and
   Piraccini13

   (1998)

65/male 2 Right 1st 
toenail

Milky white and 
black discoloration, 
onycholysis  

PSO Dichotomous 
septate 
hyphae

A. niger Mechanical
 avulsion and
 oral terbinafine

41/male 6 Right 1st 
toenail

Milky white and 
black discoloration, 
onychomadesis, 
periungal 
inflammation

PSO Dichotomous 
septate 
hyphae

A. niger Oral terbinafine

This case
(2008)

66/female 2 Right 1st, 
3rd, 4th & 
left 2nd 
fingernails

Milky white and 
black discoloration, 
onycholysis, 
periungal 
inflammation

PSO Dichotomous 
septate 
hyphae

A. niger Oral terbinafine 
with topical 
amorolfine 
nail lacquer

PSO: proximal subungual onychomycosis, A.: Aspergillus.

reported by Tosti and Piraccini13. A comparison made 
between our case and the 2 cases of Tosti and Piraccini13 
(Table 1) showed that all 3 cases occurred in adults over 
age 40 and lasted 2 to 6 months. Tosti and Piraccini’s 
cases13 involved men’s toenails, while our case occurred 
in a woman’s fingernails. The patient had grown bean 
sprouts for an extended period of time and thus her hands 
were regularly exposed to water. As such, her job is 
presumed to be closely related to the disease patho-
genesis. All 3 patients had no tinea pedis or tinea manus 
and also had no history of trauma.
In 1998 Baran et al.24 classified onychomycosis into 5 
clinical types: 1) distal lateral subungual onychomycosis 
(DLSO), 2) superficial white onychomycosis, 3) proximal 
subungual onychomycosis (PSO), 4) endonyx onychomycosis, 
and 5) total dystrophic onychomycosis. DLSO is the most 
common type, and PSO is known to be comparatively 
rare19. Nevertheless, Tosti and Piraccini’s cases13 were 

PSO with painful inflammation of periungual tissues. 
Furthermore, our case was also PSO with periungual 
inflammation.
In Tosti and Piraccini’s cases13, black pigment existed in 
the toenails and black pigment was observed in the 
fingernail lesions in our case. This discoloration was 
caused by the black conidia of A. niger in nail keratin, 
which clinically suggests a diagnosis of onychomycosis. In 
all 3 cases, dichotomous septate hyphae were observed 
and colonies of A. niger grew only in SDA without 
cycloheximide.
It is known that onychomycosis caused by nonderma-
tophytic mold does not respond well to common treat-
ment25. However, Tosti et al.11 applied topical and syste-
mic treatment to cases of onychomycosis caused by 
Aspergillus spp., and 5 out of 7 patients were completely 
cured. Thus, they found that onychomycosis caused by 
Aspergillus spp. responded better to treatment than other 
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nondermatophytic molds. Gianni and Romano8 admini-
stered oral terbinafine to 34 patients with onychomycosis 
caused by Aspergillus spp. at 500 mg a day, using 1 week 
administration alternated with a 3 week suspension over 
3 months. As a result, the cure rate reached 88%. In Tosti 
and Piraccini’s 2 cases13, oral terbinafine was admini-
stered 250 mg a day for 3 months leading to a complete 
cure. Likewise, in our case, oral terbinafine was admini-
stered 250 mg/day in addition to the local application of 
amorolfine 5% nail lacquer. As a result, the patient was 
completely cured clinically and mycologically.
In conclusion, we should consider onychomycosis caused 
by A. niger in cases where black pigment around the 
proximal portion of nails with periungual inflammations is 
observed without tinea pedis or tinea manus, and when 
dichotomous septate hyphae are observed on KOH test. 
Apparently such symptoms respond well to antifungal 
medication and should be treated appropriately.
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