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Need of histopathologicaldiagnosis

ÅFungi are ubiquitous & saprophytic

ÅUsual laboratory contaminant

ÅInfection versus colonization - a frequent problem

ÅRapid & cost-effective means of providing a presumptive or 

definitive diagnosis of an invasive fungal infection

ÅHelp in knowing the load, tissue reaction, extent & invasion

ÅDifficulty ςto get samples from deep tissue

ÅAdvances in diagnostic radiology &patient support (platelet 
transfusions) have improved collection of tissue biopsy specimens



Learning histopathological
diagnosis

ÅLearn tissue reaction to fungi 

ÅCommonly performed H & E stain in histopathology will help you to 

observe tissue reaction

ÅDifficult to identify fungi on H & E (except Histoplasma, Mucoretc.)

ÅOn H&E, all fungi show pink cytoplasm, blue nuclei & no colouration of 

the wall. You may see unstained area in the position of fungi

ÅGo ahead performing PAS, GMS

ÅOther specific stains ςAlcianblue, Mucicarmine, Fontana Masson etc.

ÅbŜŜŘ ǘǊŀƛƴƛƴƎΧΦ



Other challenges
ÅMorphological characters of fungi are specific in few occasions

ÅHistopathology report - description fungus &the presence or 

absence of tissue invasion &the host reaction to the infection

ÅOther possible fungi with same morphology to be considered in 

the differential diagnosis

Aspergillosis Fusariosis Scedosporiosis Phaeohyphomycosis

ÅAlternate techniques - immunohistochemistry, in situ 
hybridization, & PCR

ÅLaser micro-dissection - detect dual fungal infections & the local 
environment in which this phenomenon occurs



Tissue reaction depends on

ÅHost immunity

ÅClass of fungal pathogen



Superficial infections



Superficial Candida infection

ÅLow level tissue destruction & inflammation compared to 

dermatophytes

ÅPathogenic (vs. commensal) correlates with pro-inflammatory 

response & depends on fungal burden

ÅSteps ςcolonization, adhesion, invasion, damage

ÅCell wall (mannan, glucan, chitin, protein) triggers host immune 

response (cytokines, antimicrobial molecule & attraction of 

immune effector cells)

ÅBut it is not best interest of commensal Candida, as host 

response would cause elimination





Chronic mucocutaneouscandidiasis

ÅDisease occurs in autoimmune polyendocrinopathycandidiasis 

ectodermal dystrophy syndrome (APECED), hypoparathyroidism, 

Addison disease or Hyper IgEsyndrome

ÅCMC can occur in defective pathogen recognition pathway

ÅLow level of inflammation



Dermatophyte 
infection

ÅThough dermatophytes alone have minimal capacity to damage 

host, consistently high level of host tissue destruction observed in 

dermatophytosis

ÅHowever, for long-term survival -®tissue reaction required (tinea 

unguiumςlocalized in nail & avoid host immune cells)



Malassezia
infection

Hubeet al. J MycolMed 2015; 25: e44

ÅHost secretion of ̡-

endorphinsincrease 

the production of 

Malssezia

phospholipases ­
disrupt epithelial 

barrier & provoke 

inflammation



Tissue reaction in subcutaneous & systemic fungal infections

Tissuereactions Fungican be suspected

Acute pyogenicor suppurative Candida, Aspergillus

Suppurativewith angio-invasion Aspergillus, Mucorales

Mixed suppurative inflammation Blastomyces, Coccidioides

Mixed suppurative & granulomatous Blastomyces, Coccidioides, Talaromyces,
Paracoccidioides, Sporothrix, 
Phaeohyphomycetes

Predominantly granulomatous Cryptococcus,Histoplasma, Coccidioides

Granulomatous with variousdegree of 
fibrosis

Cryptococcus,Rhinosporidium, Chronic or 
sub-acute aspergillosis

Nodules having vascular necrosis,lympho-
histiocyticvasculitis, rare granuloma

Histoplasma

Granuloma with necrosis & calcification Histoplasma, Coccidioides

Predominantfibrosis with granuloma, 
mixed eosinophilicinflammation

Entomophthorales

Diffuse alveolar damage (ARDS) Blastomyces, Histoplasma, Aspergillus



Tissue reaction

ÅNon-invasive colonization of pre-existing cavity ςfungal ball 

(paranasal sinus & pulmonary cavities)

ÅAllergic, mucin-producing, non-invasive fungal disease ςABPA, AFRS

ÅNo reaction, gelatinous (Cryptococcus)

ÅPredominantly neutrophilic inflammatory response

üMild neutropenia ςlocalized lesion (neutrophilic exudate)

üSevere neutropenia ςdisseminated (coagulative necrosis)

ÅGranuloma vs. diffuse macrophage infiltration

ÅMixed granulomatous & purulent inflammation (mixture of 

epithelioid macrophages & neutrophils)



Mixed granulomatous & purulent inflammation

ÅLocalized controlled infectionςgranuloma predominates, organism 

scanty (chronic granulomatous FRS)

ÅFulminant infection ςpredominance of neutrophils, organism readily 

seen (dimorphic infection in AIDS)

ÅMixed purulent & granulomatous inflammation (sporotrichosis, 

chromoblastomycosis)



Fungal ball

ÁUsually unilateral

ÁInvolves the maxillary sinus

ÁWell defined, high attenuation mass

ÁOccasional flocculent Ca

ÁReactive sclerosis of sinus wall

ÁNo invasion





Aspergilloma

ÅFungus ball composed of Aspergillushyphae & cellular debris 

within a pulmonary cavity 

ÅPreexisting pulmonary cavities that have become colonized with 

Aspergillusspp.

ÅFungal ball is single, cavity stable over months

ÅPatient has few symptoms (mild cough only) and little evidence 

of systemic inflammation



Allergic fungal rhinosinusitis
ωType I hypersensitivity

ωNasal polyposis

ωCharacteristic CT findings

ωAllergic mucin without mucosal invasion

ωPositive fungal culture of sinus content
Bent & Kuhn, OtolaryngolHead Neck Surg, 1994; 111: 580-8















Gelatinous inflammation











Acute pyogenic







PAS

















TRICHOSPORONOSIS

CANDIDA

ASPERGILLUS



Acute coccidioidal pneumonia



Mixed purulent & granulomatous



Rhinosporidiosis



Lobomycosis



Chromoblastomycosis



Granuloma of 

chromoblastomycosis



Mycetoma





Granulomatous pathology



Granulomatous Invasive 

Granulomaswith few fungal hyphae
chronic inflammatory infiltrate





Coccidioidalnodule


















