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Plan

◼ Cases

◼ Discussion

About a condition that…

◼ has an under-appreciated global burden 

◼ has some confusing nomenclature

◼ poses some interesting immunological questions
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Case 1

64 year-old man

Medical history

1: Ileo-colonic Crohn’s

◼ prednisolone, infliximab & methotrexate

2: Ankylosing spondylitis with aortic regurgitation

3: Pyoderma gangrenosum

4: Squamous cell carcinoma – scalp

◼ excised & radiotherapy  
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Case 1

◼ Seen in dermatology clinic for follow-up of SCC

◼ Noted to have a purple papule/nodule on his left jaw line

◼ ‘Looks suspicious….’ ->  ?non-melanomatous skin cancer 

◼ Deep shave biopsy -> histology 
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Case 1
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Case 1

Case 1, skin shave biopsy, x25 magnification, H&E

nodular dermal lesion
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Case 1

Case 1, skin shave biopsy, x100 magnification, H&E

pyogranulomatous inflammation with numerous brown fungal yeasts 
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Case 1

Case 1, skin shave biopsy, x400 magnification, H&E

short chains / pseudohyphal forms 
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Case 1

Case 1, skin shave biopsy, x600, H&E 

thick refractile cell walls, occasional transverse septations

=  muriform cells / sclerotic or Medlar bodies
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Case 1

◼ Mycology

◼ Primary sample not sent to biology lab

◼ Curls of paraffin-embedded tissue sent to Mycology Reference Lab

◼ PCR of ribosomal repeat region = weak positive 

◼ Sequencing result…..
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Case 1

◼ Mycology

◼ Primary sample not sent to micro 

◼ Curls of paraffin-embedded tissue sent to Mycology Reference Lab

◼ PCR of ribosomal repeat region = weak positive 

◼ Sequencing result…..

Alternaria species (or related species – Pleosporales family)
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Case 1

◼ Further history

◼ several weeks before the nodule first appeared, the patient 

recalled sustaining an injury from a plant in his garden….. 
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Case 1

◼ Further history

◼ several weeks before the nodule first appeared, the patient 

recalled sustaining an injury from a plant in his garden….. 

◼ Dracunculus vulgaris
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Question 1

◼ Who has heard of Dracunculus vulgaris ?

1: Yes

2: No

3: Maybe

4: I don’t listen to Gardeners’ Question Time…
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Case 1

www.plant-world-seeds.com

Dracunculus vulgaris

(common small dragon)

known as Dragon Arum, Voodoo Lily, 

Stink Lily, Dragonwort, Ragons

Smells like rotting meat, 

to attract pollinating flies

Apparently…carrying the roots or 

leaves protects against serpents



+
Case 1

◼ Progress

◼ patient recalled & residual lesion excised 

◼ Histology

◼ no fungal elements, just dermal scar

◼ Microbiology

◼ no growth on mycology culture

◼ 18S PCR negative
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Question 2

◼ How would you describe this condition ?

1: Chromoblastomycosis

2: Lobomycosis

3: Mycetoma

4: Phaeohyphomycosis

5: Sporotrichosis

6: Zygomycosis

7: All of the above

8: None of the above

9: I don’t know / care
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Question 3

◼ How would you treat this condition?

1: Antifungals

2: Surgery 

3: Physical therapy

4: Combination therapy 

5: Something else 

6: No treatment

7: No idea
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Case 1

◼ How would you treat this condition?

1: Antifungals

2: Surgery 

3: Physical therapy

4: Combination therapy 

5: Something else 

6: No treatment

7: No idea
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Case 1

◼ Treatment 

◼ Surgical excision

◼ …and temporary cessation of immune suppression

◼ Why no antifungals? 

◼ Concern re interactions

◼ Concern re voriconazole given history of aggressive SCC

◼ Clear margins on histology

◼ No features to suggest other foci / dissemination
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Case 1

◼ Progress

◼ Repeat biopsy taken a month later showed no evidence of 

mycosis or malignancy 

◼ 6 month follow-up - no recrudescence 
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Case 2
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Case 2

63 year-old man

Medical history

1: Adult polycystic kidney disease

◼ bilateral nephrectomies

◼ renal transplant

◼ prednisolone, mycophenolate, ciclosporin

2: Type 2 diabetes mellitus

◼ retinopathy & neuropathy
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Case 2

◼ 4-month history of pain & swelling at the base of right 5th toe

◼ No systemic upset

◼ Lesion aspirated 

◼ purulent material 



+
Case 2

◼ Cytology report

◼ neutrophils, lymphocytes &  macrophages 

◼ a few candida pseudohyphae are seen

◼ “further comment not possible without clinical information” 
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Case 2

◼ Cytology report

◼ neutrophils, lymphocytes &  macrophages 

◼ a few candida pseudohyphae are seen

◼ further comment not possible without clinical information

◼ Mycology

◼ Fungal elements seen on caclofluor

◼ Positive fungal growth

◼ Sent to Mycology Reference Lab for id & susceptibility……
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Case 2

◼ Cytology

◼ neutrophils, lymphocytes &  macrophages 

◼ a few candida pseudohyphae are seen

◼ further comment not possible without clinical information

◼ Mycology

◼ Fungal elements seen on caclofluor

◼ Positive fungal growth

◼ Sent to Mycology Reference Lab for id & susceptibility……

◼ Phaeoacremonium species

◼ R: Itra (8), echinocandin (>8)

◼ S: Ampho (0.125), vori (0.25), isav (0.5)
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Case 2

◼ Further history 

◼ born in the Caribbean

◼ moved to the UK in 2002 & not yet travelled back / elsewhere

◼ no recollection of any trauma / penetrating injury
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Case 2

Progress & further management

◼ Lesion re-accumulated & re-aspirated a further 2 times

◼ Re-aspirated - same cytology & mycology

◼ MRI - fluid-filled, encapsulated lesion, normal bones & joints 

◼ Referred for surgical excision

◼ with peri-operative voriconazole
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Case 2

Case 2, aspirate cytology, x400, Grocott/Gomori methenamine silver
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Case 2

◼ Operation

◼ Cystic lesion

◼ Easy to shell-out

◼ Intra-op samples

◼ For histology slides to follow 

◼ Mycology: Phaeoacremonium species on culture
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Case 2

Case 2, soft tissue excision biopsy, x160, H&E

pyogranulomatous abscess containing foreign material 
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Case 2

Case 2, soft tissue excision biopsy, x200, Grocott/Gomori methenamine silver 

hyphae at the edge of necrosis
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Case 2

Case 2, soft tissue excision biopsy, x600, Masson-Fontana

focal positivity for melanin 
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Question 4

◼ How would you describe this condition?

1: Chromoblastomycosis

2: Lobomycosis

3: Mycetoma

4: Phaeohyphomycosis

5: Sporotrichosis

6: Zygomycosis

7: All of the above

8: None of the above

9: I don’t know / care
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Question 5

◼ How would you treat this condition?

1: Antifungals

2: Surgery 

3: Physical therapy

4: Combination therapy 

5: Something else 

6: No treatment

7: No idea
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Case 2
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9: I don’t know / care
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Case 2

◼ How would you treat this condition?

1: Antifungals

2: Surgery 

3: Physical therapy

4: Combination therapy 

5: Something else 

6: No treatment

7: No idea



+
Discussion

What’s in a name?
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Question 6

Which play is the quote “What’s in a name?” from

1: Coriolanus

2: Hamlet

3: Much ado about nothing 

4: Richard III

5: Romeo and Juliet

6: Twelfth night



+
Question 6

Which play is the quote “What’s in a name?” from

1: Coriolanus

2: Hamlet

3: Much ado about nothing 

4: Richard III

5: Romeo and Juliet

6: Twelfth night



+
Discussion

What’s in a name? 

That which we call a rose, by any other word would smell as 

sweet….

Juliet to Romeo

Act II Scene II
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Discussion

◼ Two cases of skin & soft tissue fungal infection in 

immunocompromised patients 

◼ diagnosed as Chromoblastomycosis & Phaeohyphomycosis

◼ Lots of questions 

◼ What are these?

◼ What’s the difference? 

◼ Why the funny names?

◼ Why should I know about them?
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What’s in a name?

◼ There exist a group of fungal infections that share similar features..

◼ Phaeohyphomycosis (PHM)

◼ Chromoblastomycosis (CBM)

◼ Mycotic mycetoma / eumycetoma

◼ Sporotrichosis

◼ Entomophthoromycosis / subcutaneous zygomycosis

◼ Lacaziosis / lobomycosis

◼ Rhinosporidiosis
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What’s in a name?

◼ Similarities 

◼ all thought to result from inoculation leading to local infection

◼ and cause infection of the skin & sub-cutaneous tissue

◼ all caused by environmental fungi that produce melanin

◼ globally widespread, with significant morbidity
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What’s in a name?

◼ Similarities 

◼ All thought to result from inoculation leading to local infection

◼ and cause infection of the skin & sub-cutaneous tissue

◼ All caused by environmental fungi that produce melanin

◼ Globally widespread, with significant morbidity

◼ Differences 

◼ Fungal species involved

◼ Histological appearances

◼ Frequency in immunocompetent vs. immune compromised

◼ Capacity to disseminate 
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Mycology

◼ Over 150 species of fungi have been implicated in human and 

animal ‘implantation mycoses’

◼ Fungal species involved are widespread in the environment

◼ especially associated with plant matter

◼ some occupy specific ecological niches or microenvironments

◼ some species are restricted geographically

◼ Epidemiology & phylogeny now aided by molecular mycology 
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Mycology

◼ All implantation mycoses are caused by fungi that produce melanin

◼ In true mycological style, why have one name when you can have 

many….

◼ other terms for pigmented fungi including 

◼ dematiaceous Greek “deme,” meaning bundle…..go figure

◼ phaeoid Greek meaning “dark” 

◼ melanized

◼ pigmented fungi

◼ black fungi
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Mycology

◼ To confuse matters…

◼ practically all clinical fungi including Histoplasma capsulatum, 

Aspergillus spp., and even C. albicans produce some melanin

◼ The fungi causing implantation mycoses are “heavily melanized”, 

with brown-pigmented hyphae in tissue often discernible without 

the use of any staining procedure

Revankar & Sutton. CMR. Oct. 2010, ;23(4):884-928
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What’s in a name

◼ Wait a minute 

◼ All are pigmented fungi…

◼ All are introduced by the same route…

◼ All describe skin & soft tissue infection… 

◼ Why then do we have all the names……????



+
What’s in a name

◼ Wait a minute 

◼ All pigmented fungi…

◼ Introduced by the same route…

◼ Causing skin & soft tissue infection… 

◼ Why then do we have all the names……???? 

Some named on the basis of the causative organism 

Some named on the basis of histological appearances 
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Mycology

Condition Causative agent(s)

Subcutaneous 

zygomycosis

Basidiobolus ranarum, Conidiobolus coronatus, 

Rhizopus, Mucor, Rhizomucor, Lichtheimia, Saksenaea

Sporotrichosis Sporothrix spp.

Lobomycosis Loboa loboi

Rhinosporidiosis Rhinosporidium seeberi

Chromoblastomycosis Fonsecaea, Cladophialophora, Phialophora,

Rhinocladiella, Exophialophora

Mycotic mycetoma

(eumycetoma)

Madurella,Acremonium, Scedosporium, 

Trematosphaeria, Exophiala

Phaeohyphomycosis Cladophialophora, Alternaria, Scedosporium, 

Exophiala, Bipolaris, Exserohilum and many others
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Histology

◼ Histological appearances define some conditions

◼ Chromoblastomycosis Sclerotic bodies / muriform cells / Medlar bodies

surrounding pyogranulomatous inflammation

despite name, budding does not have to occur… 

◼ Phaeohyphomycosis Mycelial forms

usually associated with tissue necrosis 

◼ Eumycetoma Grains
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Histology

https://mycology.adelaide.edu.au/mycoses/subcutaneous/
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Chromoblastomycosis

◼ Limited number of organisms

◼ Alternaria not common….

◼ Pathognomic lesion is the Sclerotic body

◼ why / how does this form (host-pathogen)?

◼ Patients typically immunocompetent 

◼ Clinical

◼ Lesions begin as cutaneous / subcutaneous papules at inoculation site 

◼ Onset after a variable incubation period: weeks, months or even year 

◼ Evolve to a variety of appearances

◼ warty, verrucous, tumefactive nodular, cicatricial and plaque-like



Lesions of chromoblastomycosis with different severity grades. 

Flavio Queiroz-Telles et al. Clin. Microbiol. Rev. 2017; 

doi:10.1128/CMR.00032-16
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Phaeohyphomycosis

◼ Wide variety of organisms

◼ If the same organism that can cause CBM, in PHM there will be hyphae, not 

sclerotic bodies 

◼ Range of clinical presentations 

◼ Allergic: pulmonary (ABPM) & sinus

◼ Localised

◼ Cutaneous most common

sub-cut, cystic, easily shelled-out

◼ Ocular and Osteoarticualr implantation (trauma, surgery)

◼ Pulmonary inhalational 

◼ CNS ?haematogenous 

◼ Disseminated immune compromise
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What’s in a name?

◼ Phew

◼ Glad that’s cleared that up….

◼ …….so what??

◼ Why do I need to know about it?

◼ Why is this interesting?
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Global significance

◼ Significant burden worldwide

◼ Widespread

◼ Poor response to current treatment 

◼ Limited access to treatment 

◼ Progressive scarring, pain & disability 

◼ 2013 Mycetoma added to WHO list of Neglected Tropical Diseases

◼ and Chromoblatomycosis added in 2017

http://www.who.int/neglected_diseases/diseases/en
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Global significance

◼ Multiple sequelae of chronic infection & inflammation

◼ Scarring & fibrosis

◼ Lymphatic damage & swelling

◼ Causing 

◼ Painful & itchy lesions

◼ Swelling

◼ Ankylosis

◼ Recurrent bacterial infection (impaired lymphatics)

◼ Malignant transformation

◼ Loss of function

◼ Phaeohyphomycosis has the capacity to disseminate
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Global significance

◼ Treatment is often combination of 

◼ Antifungals 

◼ Local therapy: heat, cryo, laser, photodynamic

◼ Surgery – including amputation

◼ Traditional medicine 

◼ Treatment issues

◼ Limited efficacy 

◼ Limited access

◼ Limited capacity to undertake susceptibility testing

◼ No large trials
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Global significance

www.who.int/neglected_diseases/diseases/mycetoma-chromoblastomycosis-deep-mycoses/en/
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Global significance

http://www.mycetoma.edu.sd/
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Global significance

http://www.mycetoma.edu.sd/



Complications and sequelae related to severe forms of chromoblastomycosis. 

Flavio Queiroz-Telles et al. Clin. Microbiol. Rev. 2017; doi:10.1128/CMR.00032-16



Global distribution of chromoblastomycosis based on reported case series.

Flavio Queiroz-Telles et al. Clin. Microbiol. Rev. 2017; doi:10.1128/CMR.00032-16



+ Global distribution of mycetoma based on reported case series.

Zijlstra EE et al. Lancet Infect Dis. 2016 Jan;16(1):100-112
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Epidemiology

◼ Most commonly inoculation-related

◼ may be minor & temporally distant 

◼ Strong association with agricultural activities

◼ particularly where a lack of footwear is common

◼ male predominance (?exposure / ?hormonal) 

◼ But likely near universal exposure in endemic areas

◼ so ? Host susceptibility factors

◼ possibly immune-related (e.g. HLA-A29) 
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Pathophysiology

◼ ‘Virulence factors’

◼ Opportunist pathogens - have not evolved to cause disease in 

man, but factors involved in natural habitat likely cause damage

◼ Melanin

◼ protection against proteolytic enzymes,

◼ protection against oxygen or nitrogen derivatives

◼ reduction of phagocytosis.,

◼ Capacity to grow at 37oC

◼ Sclerotic bodies in CBM

◼ Likely inhibit binding of complement, antibodies etc
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Pathophysiology

◼ Organisms survive macrophage phagocytosis

◼ Clinical features (of CBM) associated with local immune response

◼ Th1-type response 

◼ high IFNg, low IL10, tuberculoid granulomata

◼ milder forms (atrophic, plaque-like)

◼ Th2-type response

◼ High IL10, increased fungal burden

◼ More severe disease (warty, tumefactive)

◼ Favourable treatment response associated with decline in TGF-b

production -> ? Role for T-regs

◼ Mirrors spectrum of disease in mycobacterial diseases e.g. TB & leprosy
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Summary 1

◼ Two cases illustrating different implantation mycoses

◼ Lots of potentially confusing names

◼ now hopefully less confusing!

◼ Importance of correlation between histology & mycology

◼ Under-appreciated global disease burden 

◼ Challenging pathophysiology

◼ implantation mycoses probably exist along a spectrum, with 

disease phenotype determined by incompletely understood host-

related and organism-related factors



Spectrum of fungal diseases caused by melanized fungi. 

Flavio Queiroz-Telles et al. Clin. Microbiol. Rev. 2017; 

doi:10.1128/CMR.00032-16
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Summary 2

◼ Lots of questions 

◼ Why, despite common exposure do some individuals develop disease

◼ What determines whether individuals develop PHM, CBM, mycetoma etc….

◼ What drives the formation of the sclerotic bodies of CBM

◼ What determines disease trajectory & treatment response

◼ What is the best treatment approach

◼ Can we use knowledge of the immune response to help direct better 

therapies
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Thank you

◼ Questions…….

jonathan.lambourne@nhs.net

mailto:jonathan.lambourne@nhs.net
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