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INTRODUCTION

The term phaeohyphomycosis  encompasses a 
heterogeneous group of cutaneous, subcutaneous, 
and systemic diseases caused by dematiaceous or 
pigmented fungi detected in the tissue as yeast-like 
bodies, pseudohyphae-like elements, or moniliform 
hyphae [1]. The melanized fungi are a heterogeneous 
group with more than 150 species and 70 genera 
implicated in human and animal diseases. Most of 
the species involved are members of the four genera: 
Cladophialophora, Exophiala, Alternaria, and Bipolaris. 
They are ubiquitous saprobes inhabiting living and 
dead plant material and, for the most part, residing in 
the soil in extreme environments on rock, on smooth 
inert surfaces, or in hypersaline waters [2]. In recent 
decades, the frequency and biodiversity of melanized 
fungi as a cause of human or animal infection has 
increased dramatically. This correlates with the 

increased average age, a large number of people with 
treatable chronic diseases, and the growing population 
of immunocompromised individuals, although 
immunocompetent individuals may also be affected by 
the subcutaneous route, which is the most commonly 
reported form of the disease [3]. Infection occurs 
primarily due to traumatic inoculation of a saprobic 
fungus into subcutaneous tissue. In immunocompetent 
individuals, the disease progresses slowly from an 
encapsulated cyst to a swelling without ulceration [4,5].

Exophiala is a genus of anamorphic fungi of the 
family Herpotrichiellaceae. The main species causing 
human disease is Exophiala dermatitidis. Isolates 
exhibit marked neurotropism and are rare agents of 
severe, life-threatening cerebral phaeohyphomycosis, 
primarily in Southeast Asia [6]. The species is most 
frequently recovered from respiratory, cutaneous, and 
subcutaneous sites, and occasionally from other deep 
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infections. However, other species recently noted 
as recovered from clinical samples are Exophiala 
oligosperma and Exophiala xenobiotica [7]. We describe 
a case of E. oligosperma-induced soft tissue infection.

CASE REPORT

A 58-year-old male, native and resident of Tultitlan, 
State of Mexico (35.2 km from Mexico City), presented 
chronic dermatosis on his left wrist, which appeared 
six months earlier. The lesion slowly became verrucose 
and increased in size (Fig. 1). The patient had been 
managed at various centers with multiple medications, 
including oral itraconazole therapy at 100 mg/day with 
little relief. He had no relevant medical history and 
denied any contact with chemicals, arthropod bites, 
a family history, or contact with a person with similar 
injuries. He said that this hand was injured when he 
was playing soccer after a fall that caused a laceration. 
Later, he developed the swelling with a small nodular 
lesion on the dorsal surface of the left wrist. He had a 
history of traveling through several states of Mexico, 
including Guerrero, Morelos, and Veracruz (three 
humid tropical areas).

He was examined at the dermatology service. The 
clinical impression suggested verrucous cutaneous 
tuberculosis. Thorax X-ray was negative for pleuro-
pulmonary and bone disease. Intradermal tuberculin 
reaction and sporotrichin skin test for sporotrichosis 
were negative. Initial dermoscopy examination found 
erythema, scaly areas, and black spots (hemorrhagic 
crusts), suggestive of chromoblastomycosis or 
verrucous tuberculosis. An incisional biopsy was 
performed on the first day that he consulted, with the 
histopathologic features of suppurative granuloma. 
Direct microscopic examinations (KOH 10%) and 
culture were performed on the same day of the biopsy. 
A black, slow-growing colony developed on Sabouraud 
dextrose agar (15 days, 28°C). Growth was slow first 
as a slightly yeast-like membranous black colony and 
later giving a hyphae shape (Figs. 2 and 3). After fifteen 
days of incubation (28°C) in Sabouraud dextrose agar, 
direct examination of the colony showed multiple, 
brown hyphae with long conidiophores that formed 
annelloconidia from medium length annellides, which 
was classified as probable Exophiala sp. Molecular 
identification of the isolate was done by sequencing 
ITS1 and ITS4 regions corresponding to Exophiala 
oligosperma (Figs. 4a and 4b). Chromoblastomycosis 
was clinically diagnosed, and treatment with terbinafine 

500 mg/day was started, with clinical improvement after 
six months of treatment. During the eight months of 
treatment, the patient decided on self-medication with 
topical hydrocortisone. After that, the lesions showed 

Figure 1: Initial lesion with a verrucous plaque.

Figure  2: Dermoscopy: a base with erythema, scales, and some 
black dots.

Figure 3: Direct examination with broad dark septate hyphae (KOH, 
10%, 40x).
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exacerbation and worsening, and a new biopsy was 
performed. Direct examination (KOH 10%) revealed 
dark, pigmented septate hyphae, and multiple dark 
hyphae were highlighted with Gomori methenamine 
silver (GMS) staining. We decided to change 
the treatment for itraconazole 400  mg/day. Three 
cryosurgery sessions were performed, one every two 
months. He is currently clinically and mycologically 
cured and under clinical observation every three 
months (Fig. 5).

DISCUSSION

Dematiaceous or melanized fungi are polymorphic 
organisms. Due to their plasticity and adaptability to 
several environments, they may present a great diversity 
in their morphology and clinical expression [2,3].

The clinical presentation of infections caused by 
pigmented fungi affecting the skin and subcutaneous 
tissues is characterized by verrucous nodules or 
plaques [5]. These lesions are indistinguishable from 

other etiologies and mimic cases such as verrucous 
tuberculosis vs. verrucous sporotrichosis. Therefore, 
they represent a diagnostic challenge.

All conditions appearing with plaques, nodules, 
or ulcers are included in the tropical verrucous 
syndrome. It includes forms of chromoblastomycosis, 
sporotrichosis, lobomycosis, non-tuberculosis 
mycobacterial infections, leishmaniasis, tuberculosis 
verrucosa cutis, and noninfectious causes [8]. It 
is important to differentiate phaeohyphomycosis 
from other endemic diseases occurring in different 
geographic areas, especially in humid and tropical areas.

The expression of the disease depends on numerous 
factors, such as virulence and pathogenicity of the 
etiological agents and the immune system of the host 
against fungal infection. In patients without impaired 
immunity, studies have demonstrated that both innate 
and adaptive immune responses are necessary to 
clear the infection. Among the innate immune cells, 
macrophages and neutrophils are the first lines of defense 
through phagocytosis, direct elimination of pathogen, 
and secretion of pro-inflammatory factors. Dendritic 
cells (Das) are powerful antigen-presenting cells 
(APCs), which trigger adaptive T-cell responses against 
fungal infection. Patients with depletion of the CARD9 
gene, which activates the protein of the same name 
that is necessary for the activation of T lymphocytes, 
show susceptibility to serious fungal infection. 
Chromoblastomycosis and phaeohyphomycosis 
represent two poles of a wide spectrum of diseases 
caused by distinct species of melanized fungi. Clinically, 
the boundaries of the spectrum are imprecise. 
Chromoblastomycosis and phaeohyphomycosis 
may be found in both immunocompetent or 
immunosuppressed hosts, yet phaeohyphomycosis 
is more frequent in immunosuppressed patients. 
This expression of the disease is probably related to 
impaired immunity. Patients with a lack of CARD 9 
showed highly destructive, deep, and disseminated 
phaeohyphomycosis [9,10]. In most cases, samples 
from immunocompetent patients do not show fungal 
elements, and the diagnosis is obtained by growth in 
culture, as in our patient, who in his first biopsy only 
showed characteristics of a suppurative granuloma 
without fungus elements.

There are numerous ways in which the immune system 
may be affected, for instance, due to a disease such as 
HIV, in which the infection and depletion of CD4+T 
cells represent the most fundamental event in the 

Figure  5: Hypopigmented plaque after treatment with itraconazole 
and cryosurgery.

Figure 4: (a) Colony of Exophiala oligosperma in Sabouraud-dextrose 
agar. (b) Microscopic view of E. oligosperma with short conidiophores 
and multiple microconidia (Cotton-blue, 10x).
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pathogenesis of HIV-1 infection [11], or by the use 
of drugs such as steroids, which have effects on the 
immune system, for instance, hydrocortisone, which 
like other corticosteroids, has immunosuppressive and 
anti-inflammatory actions. In high concentrations, 
hydrocortisone attenuates the cells of defense and 
delays the migration of phagocytic cells to the 
traumatized area by reducing vasodilatation and the 
subsequent vascular permeability. Other effects of 
steroids on fungi are growth stimulating, change in 
morphology favoring the change from yeast to hyphae, 
and resistance to antimycotics, making the fungus 
less vulnerable to osmotic stress in the presence of 
the antimycotic [12,13]. With all these described 
effects, the steroid may aggravate the clinical course 
of the infection. Our patient, after the use topical of 
hydrocortisone, showed exacerbation and worsening of 
the lesions, and a new biopsy was performed.

Exophiala spp. are dematiaceous yeast-fungi acquired 
through accidental penetrating wounds with 
contaminated material. The species most frequently 
causing human infection are Exophiala jeanselmei, 
Exophiala spinifera, Exophiala dermatitidis, and other 
species less frequently [2,6,14]. It is of paramount 
importance to differentiate species of Exophiala because 
of their clinical, therapeutic, and epidemiological 
importance; they have preferred sites of infection and 
are associated with distinct clinical syndromes. For 
instance, E. jeanselmei has been reported to cause 
eumycetoma and, on the other hand, E. dermatitis 
has been associated with neurotropic infections in 
young immunocompetent individuals, yet these rare 
cases are restricted to Asia. Some species, such as the 
recently described Exophiala asiatica, may cause fatal 
disseminated cerebral phaeohyphomycosis [15].

The molecular biology method is becoming the 
diagnostic standard for sequencing ITS regions of 
the rRNA clinical isolates of Exophiala spp. Most 
cases of E. oligosperma cases have been reported in 
immunocompromised individuals. In 2003, the first 
English literature report of this species occurred in 
the Netherlands. A  62-year-old male patient with 
granulomatosis with polyangiitis (GPA) suffered 
from olecranon inflammation. The patient received 
amphotericin B treatment after diagnosis and was cured 
after ten months. Another eight cases of E. oligosperma 
infection were reported between 2007 and 2016 and 
showed global distribution, including Japan, Spain, 
India, and Taiwan [4,13-16]. Most of the patients had 
immunosuppression status. In our case, there was 

no evidence that the patient had impaired immune 
function, considering the patient had trauma before the 
appearance of the lesion, which we speculated could be 
the site of entry. There are no standardized therapies, 
and the treatment will be based on the extension of the 
disease and the immune status of the patients. This case 
was erroneously diagnosed as chromoblastomycosis and 
not as phaeohyphomycosis. However, both etiologies are 
covered by the same treatment. He was initially treated 
with subtherapeutic doses; by weight, he should have 
received between 300 and 400 mg/day.

Azoles are frequently used in the treatment and 
prevention of mycoses due to their broad-spectrum 
activity. Itraconazole is the most used drug for dark 
fungi infections. However, there is very little data 
available regarding the MICs [17]. In vitro studies 
demonstrated that posaconazole and itraconazole had 
the highest antifungal activity against E. jeanselmei 
and E. oligosperma, for which high MICs were found 
for caspofungin [17].

Voriconazole and posaconazole, the newly introduced 
third-generation drugs affecting ergosterol biosynthesis, 
have been used more frequently in clinical settings 
in recent years in some reports [18]. A  Japan study 
summarized 32 cases of cutaneous and subcutaneous 
phaeohyphomycosis caused by Exophiala species 
and described empiric therapy with antifungals, 
including itraconazole, terbinafine, voriconazole, and 
fosravuconazole, and the treatment success rates of 
these monotherapies were 77% (17/22), 67% (8/12), 
100% (5/5), and 50% (1/2), respectively [18]. Another 
study compared was YeastOne® colorimetric antifungal 
panels with Laboratory Standards Institute (CLSI) 
M38-A2 reference broth microdilution method for 
nine antifungals against 67 dematiaceous fungi. In this 
study, all azoles except fluconazole displayed low MICs, 
indicating these azoles may have good therapeutic 
effects on infections caused by dematiaceous fungi [19]. 
In our case, the patient was successfully treated with 
itraconazole for a long time. This was a case with a 
verrucous presentation, such as chromoblastomycosis. 
Cryosurgery may be an adjuvant in the treatment of 
resistant disease yet not only because of the possibility 
of lymphatic spread and to prevent a relapse.

CONCLUSION

Herein, we have reported a lesion caused by E. oligosperma. 
We have described that this species may produce 
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subcutaneous infection in an induvial with normal 
immune status exacerbated by topical steroid 
management (self-medication) and with a good 
response to itraconazole for a long time.

Consent

The examination of the patient was conducted according to the 
principles of the Declaration of Helsinki.
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