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Abstract

Phaeohyphomycosis is a group of fungal infections caused by filamentous dematiaceous fungi, which have melanin in their 
cell walls. Phaeohyphomycosis has four clinical forms: superficial, subcutaneous, systemic, and disseminated. Although rare, 
the subcutaneous form shows a significant prevalence in immunocompromised individuals, especially in solid organ transplant 
recipients. We report a case of subcutaneous phaeohyphomycosis in a renal transplant patient, caused by the species Exo-
phiala dermatitidis. Although the case reveals characteristic clinical manifestations of the disease, laboratory and cultural 
findings were atypical. Based on this case of subcutaneous phaeohyphomycosis, a brief literature review is carried out on this 
rare and important fungal infection in medical practice.
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Resumo

A feohifomicose consiste num grupo de infeções fúngicas causada por fungos filamentosos demáceos, que apresentam 
melanina nas suas paredes celulares. A feohifomicose possui quatro formas clínicas: superficial, subcutânea, sistémica e 
disseminada. Embora rara, a forma subcutânea demonstra prevalência significativa em indivíduos imunocomprometidos, 
principalmente transplantados de órgãos sólidos.

Relatamos um caso de feohifomicose subcutânea em paciente transplantado renal, causada pela espécie Exophiala derma-
titidis. Apesar de manifestações clínicas características da doença, os achados laboratoriais e culturais foram atípicos. A 
partir desse caso de feohifomicose, realiza-se uma breve revisão de literatura sobre essa rara e importante infeção fúngica 
na prática médica.

Palavras-chave: Feohifomicose. Feohifomicose subcutânea. Infeções fúngicas invasivas.
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The present case report emphasizes the importance 
of considering fungal etiology in immunosuppressed 
patients, in view of the morbidity and mortality of these 
clinical conditions. In addition, cultural findings identi-
fied are rare, highlighting the dimorphic character of 
Exophiala and the need for adequate care with the 
culture media and environment for the etiological diag-
nosis of these infections.

Introduction

Phaeohyphomycosis is a group of infectious diseases 
caused by filamentous or darkly pigmented fungi. They 
are named dematiaceous or melanized due to the depo-
sition of melanin in their cell walls1-4. We often find these 
fungi in nature, soil, wood, and decomposing plant 
debris in subtropical and tropical climates2,5-7.

Infections caused by filamentous dematiaceous fungi 
are rare in humans and often related to immunosup-
pression, such as in neoplasia, HIV infection, and 
organ transplanted patients. According to ‘Transplant 
Associated Infection Surveillance Network’, the preva-
lence of phaeohyphomycosis in transplant patients is 
estimated at 2.7%8. However, it can also occur in immu-
nocompetent hosts2,5-7.

Phaeohyphomycosis usually develops through trau-
matic inoculation of the skin and subcutaneous tissue 
with contaminated matter, with most reports occurring 
on rural and outdoor workers2,6. The infection manifests 
in four clinical forms: superficial, subcutaneous, inva-
sive (affecting brain, central nervous system, perito-
neum, bones, and/or lungs), and systemic (funge
mia)2,4,9. The subcutaneous form is the most common 
presentation. It usually occurs as nodules or cutaneous 
abscesses (phaeohyphomycotic cysts), and verrucous, 
hyperkeratotic, or ulcerated plaques on the limbs, fin-
gers, wrists, knees, and ankles2,4.

This study aims to report a case of cutaneous phae-
ohyphomycosis in an immunosuppressed patient. It 
also presents a concise literature review on this rare 
and significant fungal infection.

Case report

Male patient, 61 years old, from Parambu, Ceará, 
living in Cachoeirinha, Rio Grande do Sul, Brazil. The 
patient had a clinical history of hypertension, cardiop-
athy, and kidney transplant in 2016. He was medicated 
daily with oral prednisone 5 mg, tacrolimus 1 mg, pan-
toprazole 20 mg, and metoprolol tartrate 100 mg. He 
visited the Dermatology department due to a brownish 

lesion on the left inferior limb resulting from a laceration 
in a tile one year earlier.

Cutaneous examination revealed a well-defined and 
firm brownish hyperchromic nodule measuring 4 × 2 cm 
at the distal third of the left leg (Figs. 1a and b). A cuta-
neous punch biopsy was performed and material was 
sent to histopathological, mycological, and bacteriological 
examinations. Histopathology showed epidermal necro-
sis, a granulomatous reaction with histiocytes and giant 
cells in the deep dermis and hypodermis associated  
with a suppurative inflammatory infiltrate when stained by 
haematoxylin and eosin (H&E) (Figs. 2a and b).  
PAS (Fig. 3) and Grocott (Figs. 4a and b) stains revealed 
broad septate hyphae and yeast cells. There were no 
bacterial colonies after 48 h of incubation in culture 
and, in addition, the mycological analysis did not pres-
ent fungal structures either.

The culture in Sabouraud dextrose agar with chloram-
phenicol at 25°C showed an initial growth of a white fil-
amentous velvety colony, that changed into a brownish 
coloration (Fig. 5a), with the presence of dematiaceous 
hyphae in microscopic examination (Fig.  5b). A smear 
was isolated and was analyzed through Polymerase 
Chain Reaction (PCR) and genetic sequencing, which 
identified the fungal species Exophiala dermatidis.

Subsequently, to confirm the result of the fungal cul-
ture, a new sample was prepared in potato agar, stored 
at 35°C, revealing growth of a colony with black 
yeast-like aspect in 5 days (Fig. 5c). This isolate was 
identified by Matrix-assisted Laser Desorption 
Ionization-Time-of-Flight Mass Spectrometry 
(MALDI-TOF MS), confirming the species Exophiala 
dermatidis, obtaining a log-score value ≥2.0. 
Nevertheless, the plate was stored at 25°C for 10 days, 
and surprisingly, the agent restarted a filamentation 

Figure 1. A: brownish nodule on the distal third of the left 
leg. B: with a detail showing a small crust.
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process, demonstrating a colony of black filamentous 
morphology (Fig. 5d).

Ultrasound in the soft parts of the left leg identified a 
hypoechoic and heterogeneous ill-defined image in the 
distal third of the pretibial region. A computed tomogra-
phy scan of the chest showed a focal/nodular pulmonary 
opacity with attenuation in ground glass at the posterior 
apical segment of the left upper lobe, measuring 2.4 cm 
and with a solid component measuring 0.4 cm, suggest-
ing an inflammatory process and a primary proliferative 
lesion. We could not conclude our investigation due to 
the patient’s death by Covid-19.

Discussion

Etiology and epidemiology

Dematiaceous fungi are widely distributed in nature 
and have the potential to infect humans. Dematiaceous 

fungi infections are classified into three groups: eumy-
cotic mycetoma, characterized by the discharge of 
black grains via skin fistulae; chromoblastomycosis, 
characterized by infections with the presence of muri-
form cells in the skin and/or subcutaneous tissue; and 
the phaeohyphomycosis, in the form of septate dark 
hyphae, pseudohyphae, and yeast in the infected 
tissues1,6,10.

These fungi are part of the Phaeohyphomycetes 
class, whose main characteristic is the presence of 
dihydroxynaphthalene melanin pigment in the cell walls 
forming a brown pigment10,11.

The term phaeohyphomycosis was first introduced by 
Libero Ajello et  al., in 1974. It comes from the Greek 
word phaios (dark), which refers to the brownish-black 
color morphology, septate hyphal, or mycelium fila-
ments of fungi3,4,6,12. The most common genera are 
Exophiala sp., Wangiella sp., and Phialophora sp.2,6. 
Infection by Exophiala dermatitidis identified in our 
case, occurs through direct traumatic inoculation and/or 
wounds contaminated by the earth, decomposing veg-
etables, plants or wood2,13.

Due to its broad presence in nature, soil, and decom-
posing plant debris, subcutaneous phaeohyphomyco-
sis fungi often affect rural populations, especially when 
the patient has a previous history of skin trauma. 
Infections often occur in tropical and subtropical cli-
mates, mainly in Central and South America.

Most infections develop in older adults with some 
degree of immunosuppression, usually associated with 
tuberculosis, diabetes, HIV infection or acquired immu-
nodeficiency syndrome (AIDS), endocrine diseases, 
hematological malignancies, or other neoplasia, and 
also in transplanted patients and/or those under 

Figure 2. A: granulomatous reaction with histiocytes and giant cells, suppurative inflammatory infiltrate (H&E, ×20).  
B: a detail of lymphocytic infiltrate with multinucleated giant cell (H&E, ×40).

Figure 3. Presence of brownish hyphae and yeast cells 
in skin biopsy with lymphocytic infiltrate and histiocytes 
(PAS, ×100).
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Figure 4. Septate hyphae and yeast cells on both images (Grocott, ×40).

Figure 5. A: germination in Sabouraud dextrose agar with cloramphenicol at 25 °C: macroscopic aspect  
of the colony—front with a filamentous white colony that later received a brownish coloration.  
B: microscopy showing septate and ramified brownish hyphae, with no conidium. C: germination in 
potato agar at 35 °C showing creamy, yeast-like growth. D: followed by black yeast in filamentation 
process in potato agar at 25 °C.
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Diagnosis

The diagnosis of subcutaneous phaeohyphomycosis 
can be difficult because of its many clinical forms. It 
depends on clinical, histopathology, and mycologic find-
ings1,6. In the differential diagnosis, we can consider  
suppurating granulomatous lesions and other fungal 
infections such as sporotrichosis, leishmaniasis, and 
chromoblastomycosis1,18. Cultural examinations require 
expertise from the mycology laboratory15. Direct micros-
copy using potassium hydroxide may present septate 
hyphae, ramified hyphae (short or long; regular or curled), 
as well as yeast elements, and pseudohyphae1,13.

Histopathological examination of surgical specimens, 
using H&E staining, may present torus pigmented 
hyphae and yeast in the dermis and subcutaneous tis-
sue, not affecting the epidermis1. These pigmented 
structures are helpful in the differential diagnosis of 
phaeohyphomycosis. In chromoblastomycosis, the 
diagnosis is established by muriform cells with septa-
tions along one or two planes in different levels of the 
tissue. In eumycotic mycetoma, fungi appear as micro-
colonies of hyphae forming grains13. Fontana-Masson 
staining, which highlights melanin pigment in cell walls, 
is useful to identify phaeohyphomycosis structures that 
are not seen in H&E1,4,6. However, it was not available 
in this study.

Histopathology determines the general diagnosis of 
phaeohyphomycosis but cannot identify the etiological 
agent, and after preservation of the material in formal-
dehyde fungus culture is no more viable13. In Sabouraud 
dextrose agar culture media, phaeohyphomycosis col-
onies are olive-green, brown, or black yeast like11. 
However, in this case, the Exophiala sp. presented 
initially as white to dark colonies with a velvety texture 
in lower temperatures, between 25-30 °C6. Therefore, 
temperature is an important factor regulating microbial 
activity and shaping this agent, due to the thermal 
dimorphism of some fungi.

PCR is a helpful technique for genetic sequencing of 
infectious pathogens, confirming the fungal species6,11. 
MALDI-TOF MS (Matrix-assisted laser desorption ion-
ization time-of-flight mass spectrometry) consists of a 
fast, cheap, and reliable technique widely applied for 
fungal identification, mainly to yeast fungi19,20. In view 
of the dimorphism of fungal colonies, observed in this 
case report, samples were analyzed by both tech-
niques with both identifying Exophiala dermatitidis. 
Despite the high diagnostic accuracy of such tech-
niques they have limited availability and complexity and 
are more indicated to research studies6,11,19,20.

immunosuppressive therapies2,5,6, but the infection may 
also affect immunocompetent hosts2,7.

Phaeohyphomycosis is a rare infection, but the num-
ber of cases is growing, together with the number of 
immunocompromised patients with neoplasms and 
transplants2. In Rio Grande do Sul, the Brazilian state 
where we conducted this study, the first three cases of 
subcutaneous phaeohyphomycosis were reported at 
the end of the 1980s14.

As in the present case, immunosuppressive therapy 
in solid organ-transplanted patients predisposes for 
infections by filamentous fungi, resulting in much more 
serious disease and resistance to antifungal 
treatment13,15.

In this case, the identified fungal species, Exophiala 
dermatitidis is widely distributed in the natural environ-
ment, principally in warm and humid areas in tropical 
climates. Although uncommon, E. dermatitidis can 
cause cutaneous, corneal, and respiratory infections, 
affecting particularly patients with bronchiectasis or 
immunosuppression16,17.

The dimorphic character of E. dermatitidis is related 
with its pathogenicity, representing a virulence factor 
and an indicator of biofilm formation due to the mor-
phological switch that is part of such formation process. 
Biofilm hinders the clearance of infections, resulting in 
a chronic recurrent infection17. Furthermore, melanin is 
believed to confer a protective advantage by scaveng-
ing free radicals and hypochlorite produced by phago-
cytic cells, protecting these microorganisms from the 
immunologic response2,10,11. This may explain the 
pathogenic potential of these agents4.

Classification and clinical manifestations

Phaeohyphomycosis represents a heterogeneous 
group of fungal infections, primary and opportunistic2,4. 
The most common clinical form is subcutaneous phae-
ohyphomycosis —also known as phaeohyphomycotic 
cyst— which can present under a wide range of skin 
lesions, such as papulonodules, nodules, verrucous, 
hyperkeratotic plaques, cysts, abscesses, and/or 
ulcers. They typically occur on the extremities such as 
feet, ankles, legs, and knees, areas that are more 
exposed to trauma2,4,7. Disseminated nodules of the 
subcutaneous form usually start on the limbs and 
spread over the body surface18.

At first, well-defined brownish mobile nodules slowly 
and chronically evolves into an encapsulated fluctuant 
mass with a liquefied center, that spares the underlying 
plans (muscles and bones)1,4,5, as in this case report.
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