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Need ofhistopathologicatiiagnosis

AFungi are ubiguitous & saprophytic
AUsual laboratory contaminant
Alnfectionversus colonizationa frequentproblem

ARapid &costeffective means of providing a presumptive or

definitive diagnosis of an invasive fungdection

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

ADifficulty ¢ to get samples from deep tissue

AAdvancesn diagnostic radiology Qatient support(platelet
transfusionshaveimproved collection ofissue biopsyspecimens
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ALearn tissue reaction to fungi % ) T o

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

observe tissue reaction

ADifficult to identify fungi on H & E (excegdtstoplasmaMucoretc.)

AOn H&E, all fungi show pink cytoplasm, blue nuclei & no colouration «
the wall. You may see unstained area in the positiofungi

AGo ahead performing PAS, GMS

A Other specific stains Alcianblue, Mucicarmine Fontana Masson etc.
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Other challenges

AMorphological charactersf fungi arespecific in few occasions

AHistopathology report descriptionfungus &the presence or
absence of tissue invasionte host reaction to thenfection

AOtherpossible fungwith same morphology to be considerad
the dlfferentlaldlagn03|s

Asperg|II03|s | uari cesisis Phaeohyphomy005|s
AAlternate techniques immunohistochemistry, in situ

hybridization, & PCR

ALaser micradissection detect dual fungal infections & the local
environment in which this phenomenon occurs



Tissue reaction depends on

AHost immunity

AClass of fungal pathogen



Superficial infections



SuperficialCandidanfection

ALow level tissue destruction & inflammation compared to

dermatophytes

APathogenic (vs. commensal) correlates with-pritammatory

response & depends on fungal burden
AStepsc colonization, adhesion, invasion, damage

ACell wall thannan glucan, chitin, protein) triggers host immune
response (cytokines, antimicrobial molecule & attraction of

Immune effector cells)

ABuUt it is not best interest of commendabndida as host

response would cause elimination






Chronianucocutaneousandidiasis

ADisease occurs in autoimmupelyendocrinopathycandidiasis
ectodermal dystrophy syndrome (APECED), hypoparathyroidis
Addison disease or Hyp&gEsyndrome

ACMC can occur in defective pathogen recognition pathway

ALow level of inflammation



Dermatophyte
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AThough dermatophytes alone have minimal capacity to damag
host, consistently high level of host tissue destruction observec

dermatophytosis

AHowever, for longerm survival ®tissue reaction requireftinea

unguiumc localized in nail & avoid host immune cells)



Disruption of epidermal barrier

Malassezia
Infection

Normal Immune
response blocked
(e.g. TLR or lipid)

Antigen
i uptake and
local defense

AHost secretion of - —— (e.q. HBD)

endorphinsincrease T
the prod uction Of IgE response
Malssezia

Normal
lymphocyte
function

phospholipases
disrupt epithelial
barrier & provoke
Inflammation

Hubeet al. IMycolMed 2015; 25: e44



Tissue reaction in subcutaneous & systemic fungal infecti

Tissuereactions

Fungican be suspected

Acute pyogenior suppurative
Suppurativewith angiainvasion
Mixed suppurative inflammation
Mixed suppurative & granulomatous

Predominantly granulomatous

Granulomatous with varioudegree of
fibrosis

Nodules having vascular necro$ysnpho-
histiocyticvasculitis, rare granuloma

Granuloma with necrosis & calcification

Predominantfibrosis with granuloma,
mixedeosinophilidnflammation

Diffuse alveolar damage (ARDS)

CandidaAspergillus
AspergillusMucorales
BlastomycesCoccidioides

BlastomycesCoccidioideslalaromyces
ParacoccidioidesSporothrix
Phaeohyphomycetes

CryptococcudistoplasmaCoccidioides

CryptococcusRhinosporidiumChronic or
sub-acuteaspergillosis

Histoplasma

HistoplasmaCoccidioides
Entomophthorales

BlastomycesHistoplasmaAspergillus




Tissue reaction

ANontinvasive colonization of prexisting cavity fungal ball

(paranasal sinus & pulmonary cavities)

AAllergic, mucimproducing, noAanvasive fungal diseasgBPA, AFRS
ANo reaction, gelatinougryptococcus)

APredominantly neutrophilic inflammatory response

i Mild neutropeniac localized lesion (neutrophilic exudate)

i Severe neutropenig disseminated (coagulative necrosis)

AGranuloma vs. diffuse macrophage infiltration

AMixed granulomatous & purulent inflammatigmixture of

epithelioid macrophages & neutrophils)



Mixed granulomatous & purulent inflammation

ALocalized controlled infectioQgranuloma predominates, organism

scanty (chronic granulomatous FRS)

AFulminant infectiorg predominance of neutrophils, organism readily

seen (dimorphic infection in AIDS)

AMixed purulent & granulomatous inflammatidgsporotrichosis

chromoblastomycos)s




Fungal ball

AUsually unilateral

Alnvolves the maxillary sinus

AWell defined, high attenuation mass
AOccasional flocculent Ca
AReactive sclerosis of sinugll

ANo invasion







Aspergilloma o,
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AFungudall composed oAspergiIIumy.ph_ae& céIIuIar debriis

within a pulmonary cavity

APreexistingpulmonary cavitieshat have becomeolonizedwith
Aspergilluspp.

AFungal ball isingle,cavitystable overmonths

APatienthasfew symptomgmild cough only) and little evidence

of systemianflammation



Allergic fungal rhinosinusitis

wlype | hypersensitivity

oNasal polyposis

oCharacteristic CT findings

cAllergic mucin without mucosal invasion

oiPositive fungal culture of sinus content
Bent & KuhnQtolaryngolHead NeckSurg 1994; 111: 588
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Gelatinous Inflammation















Acute pyogenic
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Acute coccidioidal pneumonia




Mixed purulent & granulomatous



Rhinosporidiosis




Lobomycosis




Chromoblastomycosis




: 22 s S rs
.";,fo‘ﬁa‘z‘;,‘ v'_h,';‘_?:f‘: o ‘} 's“?\t?‘f VR
A‘ 1.:-"‘ ‘:Sf“fhc'“ o ;‘\{, ':ﬁ”“fi..‘\ z - & 1
i, PPy 1% S e AWV »
SRR S S R
CRL Y T \ AT [ 'ﬁ’h’. ﬁ.’,‘ w ."__:
71 AN 2 LTAETE -
W L ST J‘c.? " "f‘-‘? SN
N _‘f‘x?,' O s *;_A! Nt vh TN ‘ R
- l.“v“"’\ 3 )'1?’ “’.’-.V(" i -"‘4
¥ <, WAy T e A
| G L e SR A
i AR et 1y RSN R A
Rl et ALV NV VS TN 2
X SA Ny Sl AR .

-,
v

Y
% pTien g N
‘V- .

&

4

s 2N

’ l.i, "

s

4 - - b ) ‘
Arips T Vs -'\_',‘_.kfei.:,i.;\?u S
Pt o @

AP s
R
"',.- o o "‘;.{ S (2 '--'f.v
i se s wa ity AN L K e
".fo"'o f‘&o' B S

0’."’b Wl ...“Ia"!%'é ‘f

i U 5 e R
A "h)\?"k .
T AR A



Mycetoma







Granulomatous pathology



Granulomatous Invasive

Granulomaswith few fungal hyphae
chronic inflammatory infiltrate
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