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Pathology of Fungal Infection 

Julintorn Somran, MD. 

Growth form of fungi 

Filamentous or hyphae Yeasts 
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Dimorphic fungi 

ÅPresence of both filamentous forms and 
yeasts in their cycle 

ïHistoplasma spp. 

ÅHyphae at environmental temperatures 
and yeast form in the body 

ïCandida spp. 

ÅHyphae, pseudohyphae, and yeast form 
in the body 

Three types of fungal infection 
(Mycoses) 

1. Superficial mycoses:  

ï Skin, hair, and nails 

2. Cutaneous and Subcutaneous mycoses:  

ï deeper layer of skin 

3. Systemic or deep mycoses:  

ï internal organ involvement 

ï Including opportunistic infection 
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Superficial mycoses 

Tinea (Ringworm) Ptyriasis versicolor 

Cutaneous and Subcutaneous mycoses 

Eumycotic mycetoma 
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Systemic or deep mycoses 

Mucormycosis or 
Zygomycosis 

Systemic or deep mycoses 

Pulmonary 
aspergilllosis 
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Host ς Agent relationship 

Organisms 

Immunocompetent 
host 

Immunocompromise 
host 

Infectious  
disease 

Host 

Pathogenic agents  

Impaired 
Defense mechanism 

Opportunistic 
infection 

Nosocomial 
infection 

Environment 

Superficial mycoses 

Representative 
disease 

Causative 
organisms 

Growth form  
in Tissue 

Dermatophytosis Microsporum, 
Trichophyton, and 
Epidermophyton 

Filamentous form 

Pityriasis versicolor or  
skin infection via 
malassezia 

Malassezia Yeast and filamentous 
form 

Tinea nigra or 
keratomycosis nigrican 
palmaris 

Exophialia 
(Phaeoanellomyces) 
wernekii 

Filamentous form 
(pigmented) 

Onychomycosis Microsporum, 
Trichophyton, 
Epidermophyton etc. 

Filamentous form 
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DERMATOPHYTOSIS 

ÅDefinition and Epidemiology: 

ïCommon superficial infection caused by fungi that able 
to invade keratinized tissue ς stratum corneum, hair, and 
nails. 

ïWorld wide in distribution 

ïThe source of infection ς another person, animal or soil 

ÅEtiologic agents: 

ïMicrosporum, Trichophyton, and Epidermophyton 

ïT rubrum ς most common for tinea pedis and 
onychomycosis in temperate climate, and tinea cruris 
and tinea corporis in the tropics. 

Clinical Presentations of Dermatophytosis 

Infection Clinical Site 

Tinea capitis Scalp 

Tinea favosa Scalp 

Kerion Scalp, Hair 

Majocchi Granuloma Hair 

Tinea faciei Face 

Tinea barbae Beard 

Tinea corporis Skin (general) 

Tinea cruris Groin 

Tinea manumm (manus) Hand 

Tinea pedis Feet 

Tinea unguium Nails 
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Ringworm ς Tinea corporis 

A ring inflammation scaling with 
diminution of inflammation toward the 
center 

Tinea capitis 

Fungi invade the hair shaft producing 
scaling and hair loss 
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Tinea Pedis 

Tinea Unguium 

Pathology of Dermatophytosis 

ÅRoutine or H&E stain in typical cases: 
ïUnaffected epidermis or mild hyperkeratosis 

with patchy parakeratosis 

ïMild to intense perivascular infiltrate with 
lymphocytes and plasma cells in dermis 

ïFungal hyphae not seen in H&E stain 

ÅSpecial stains:  
ïDƻƳƻǊƛΩǎ ƳŜǘƘŜƴŀƳƛƴŜ ǎƛƭǾŜǊ όDa{ύ ŀƴŘ ǇŜǊƛƻŘƛŎ 

acid-Schiff (PAS) demonstrate filamentous 
elements or hyphae in stratum corneum or hair 
follicles 
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Confirmational Testing and Diagnosis 
Direct microscopy of skin scrapings, nail clippings, 
or hair samples mounted in 10% potassium 

hydroxide (KOH) demonstrates septate hyphae 

PITYRIASIS VERSICOLOR 
ÅSynonyms: - Tinea versicolor 

ÅDefinition and Epidemiology: 
ïAn asymtomatic benign infection of the stratum 

corneum layer of skin ς flat or slightly raised 
macules which are oval, may be hypo or 
hyperpigmented with scaling on the upper trunk, 
shoulder, arm, and neck. 

ïWorldwide in distribution but common in warm 
climate 

ÅEtiologic Agents: 
ïMalassezia furfur and other Malassezia sp. 
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Pathology of Pityriasis versicolor 

ÅRoutine or H&E stain in typical cases: 
ïMinimal epidermal change with mild hyperkeratosis, 

follicular plugging and acanthosis 

ïOval yeast form and short curved hyphae (2.5-4 um 
wide) not easily seen in H&E stain 

ïDiagnosis rarely require for tissue biopsies 

ÅSpecial stains:  
ïDƻƳƻǊƛΩǎ ƳŜǘƘŜƴŀƳƛƴŜ ǎƛƭǾŜǊ όDa{ύ ŀƴŘ ǇŜǊƛƻŘƛŎ 

acid-Schiff (PAS) demonstrate fungal elements 

ÅConfirmational Testing and Diagnosis: 
ïDirect microscopy of skin scrapings mounted in 10% 

potassium hydroxide 

 

 

Multiple hypopigmented  oval to 
confluent macules  

Pityriasis (Tinea) Versicolor 
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Confirmational Testing and Diagnosis 

Oval yeast form and short curved hyphae 
(2.5-4 um wide) are demonstrated by 10% KOH 

Other forms of Malassezia infection 

ÅMalassezia folliculitis: 
ïYeast forms occupying the hair follicles causing 

perifollicular infiltrate of neutrophils and, in later 
stages, lymphocytes. 

ÅSeborrheic dermatitis: 
ïParticularly in AIDS, this be precipitated , but not 

caused by these organism 

ÅFungemia and systemic infection: 
ïM furfur rarely cause aggressive deep infection. 

ïReported in new born in ICU or patients receiving 
intravascular lipid infusion.  
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TINEA NIGRA 

ÅSynonyms: 

ïPityriasis nigra, Keratomycosis nigricans palmaris, 
Microsporosis nigra, and ladosporiosis epidermica 

ÅDefinition and Epidemiology: 

ïSuperficial mycosis - asymtomatic, minimal scaly, 
pigmented macules on palms or/ and soles 

ïTropical and subtropical areas 

ÅEtiologic Agent: 

ïExophialia (Phaeoanellomyces) wernekii ς 
pigmented mycelial fungus 

TINEA NIGRA 

10% KOH preparation found 
septate hyphae 
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Pathology of Tinea Nigra 

ÅRoutine or H&E stain in typical cases: 

ïHyperkeratosis and mild mononuclear 
perivascular infiltrate in dermis 

ïPresence of pigmented hyphae in the stratum 
corneum ς not need to do the special stains 

ÅConfirmational Testing and Diagnosis: 

ïDirect microscopy of skin scrapings mounted in 
10% potassium hydroxide 

 

ONYCHOMYCOSIS 

ÅDefinition: 

ïFungal infection of nail plate material  

ÅEtiologic Agents: 

ïMicrosporum, Trichophyton, Epidermophyton, 
Trichosporon, Candida etc.  

ÅClinical and Pathologic features: 

ïIrregular, discolored, and distorted nails 

ïNail biopsies with GMS and PAS confirm the 
presence of fungus in nail tissue.  
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ONYCHOMYCOSIS 

Cutaneous &Subcutaneous mycoses 
Representative 

disease 
Causative organisms Growth form 

In Tissue 

Mycetoma (Eumycotic) White grain:  
Acremonium falciforme 
, Aspergillus nidulans, 
Fusarium moniliforme, 
pseudallescheria boydii etc. 

Filamentous forms  

Black grain: 
Chaetosphaeronema larense, 
Medurella grisea etc. 

Chromoblastomycosis Fonsecaea pedrosoi, 
Cladophialophora carrionii 
etc. 

Muriform cell and 
Filamentous forms  

Sporotrichosis Sporothrix schenckii Yeast form 
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MYCETOMA 

ÅDefinition and Epidemiology: 
ïChronic, localized, progressive infection of skin, 

subcutaneous tissue, muscle, fascia, and bone 
caused by a wide variety of free-living or 
exogenous aerobic actinomycetes or fungi. 

ïNot contagious but infected from sources in 
nature by traumatic percutaneous implantation 
of the causal organism into those parts of body 
(usually foot or hand) 

ïMost prevalent in tropical and subtropical 
regions 

MYCETOMA 

Eumycotic Mycetoma Actinomycotic 
Mycetoma 

Causative agents Fungus: Several species 
depend on the 

geographical areas 

Filamentous bacteria: 
Actinomadura madurae, 

Nocardia asteroides, 
Streptomyces somaliensis 

etc. 

Clinical features Chronic, localized, progressive infection of skin, 
subcutaneous tissue, muscle, fascia, and bone with 
multiple abscesses and sinus drainage and presence of 
granules or grain (0.2 to 5 mm) 

Grain colors White or Black White, red, or yellow 
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MYCETOMA 
Eumycotic Mycetoma Actinomycotic Mycetoma 

Morphology of 
organisms 

Septate, fungal hyphae  
( 2 to 6 um or more 
width) and some 
pigmented (black grain) 

Delicate, branched, gram-
positive and sometime beaded 
or fragmented bacterial 
filaments (< or= 1 um) 

Pathologic features 
 

Multiple abscesses in dermis containing neutrophilic 
exudates and clusters or grains of organism and surrounded 
by chronic inflammation with epithelioid histiocytes and 
multinucleated giant cells, and fibrosis 

Special stains GMS and PAS Gram stain 

Treatment Surgical excision or 
Amputation 

Antibiotic treatment 

Medura Foot  
Or 

 Maduromycosis 
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Dermis and subcutaneous contains multiple abscesses 

The granule or grain of organism is identified 
in the central portion of the abscess 

The granule or grain of organism are bordered by refractile, 
intensely eosinophilic, finely to coarsely dentate Splendore-
Hoeppli material that represent a localized antigen-antibody 
reaction in hypersensitized host. 
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Actinomycotic Mycetoma 

Eumycotic Mycetoma 

Delicate, branched, gram-
positive and sometime beaded 
or fragmented bacterial 
filaments (< or= 1 um) 
 

Septate, fungal hyphae  
( 2 to 6 um  or more width) 
and some pigmented (black 
grain) 
 

Eumycotic Mycetoma 

Black grain White grain 


