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F, 16
Two days after influenza vaccination 
onset of flue-like symptoms managed 
with acetylsalicylic acid. One day later 
rapid deterioration of the conditions 
with shock and purpura fulminans. An 
emergency doctor administers i.v. 
antibiotics and sends her to the hospital.
Admitted in the intensive care unit with 
a differential diagnosis of purpura 
fulminans due to influenza vaccine or 
drug-related. Two biopsies are taken.

Purpura fulminans 
(disseminated intravascular coagulation)
(liquor: 2x negative; blood culture: 6x negative)



Discharged as purpura fulminans due to influenza 
vaccination.
Amputations of the right leg, left foot and several fingers.
Three years later invited to a television debate on pro and 
contra of vaccinations.
A pediatrician following the program from home is not 
convinced of the diagnosis and investigates the case; two 
skin biopsies and one frozen liquor sample are still available.
PCR analyses performed on all 3 samples show positivity for 
Neisseria meningitidis.

Purpura fulminans due 
to meningococcal sepsis



Onset of symptoms after influenza vaccination 
and intake of acetylsalicylic acid was just by 
chance and represented a confounding factor.
Injection of antibiotics by the emergency 
doctor likely saved her life, but at the same 
time was probably responsible for the negative 
results of liquor and blood culture.
Admitted as in-patient at the emergency 
department for adult patients (meningococcal 
sepsis exceedingly rare in adults).
Unlike in adults, purpura fulminans in children 
considered as a manifestation of sepsis by 
Neisseria meningitidis irrespective of laboratory 
results.
No harm to the patient – the severe sequelae 
were not related to the wrong diagnosis, yet 
huge harm to the community by presenting in 
television this dramatic case as a side-effect of 
a vaccination.



F,, 13
According to the mother lesions present 
"for 2 years", "onset at the site of a 
vaccination" and then progressive "descent".

Erythema migrans
PCR positive for Borrelia DNA.
Complete resolution upon antibiotic treatment for 
3 weeks.



Diagnosis (or misdiagnosis) of an infectious disorder is 
more than just a diagnosis. It may have a huge social 

impact on the patient and the community, sometimes 
directly (e.g., Covid-19 infection at the time of lock-down 

and personal restrictions), other times indirectly (e.g., 
"vaccine-related purpura fulminans").



Infectious disorders & arthropod-induced diseases

• Viral infections
(herpes virus infections; HPV infections; parvovirus B19; hand, foot & mouth disease; 
milker's nodule & orf; molluscum contagiosum; cowpox; monkeypox; other)

• Bacterial and rickettsial infections
(impetigo; ecthyma; furuncles; erysipelas; staphylococcal scalded-skin syndrome; TBC; 
atypical mycobacteriosis; leprosy; rickettsial infections; other)

• Mycoses
(dermatomycoses; candidiasis; pityriasis versicolor; cryptococcosis; systemic mycoses; other)

• Spirochetal infections
(syphilis; borreliosis; other)

• Protozoal infections
(leishmaniasis; other)

• Cutaneous infestations
(scabies; cercarial dermatitis; larva migrans; myiasis; tungiasis; other)



M, 52
According to the patient generalized 
skin lesions for 2-3 weeks, starting with 
shiver and a single lesion on the 
abdomen.
Two biopsies are taken.



Biopsy #1



Biopsy #2



Multilocular erythema migrans
(PCR for Borrelia positive; serology IgM+, IgG+)



MM, 54

"Swelling" of the right leg for the last several months.
In the last days livid discoloration of the hands and elbows.
No muscle pain; no systemic symptoms. 
Myositis-Abs negative.
No history of tick bite.



"Multilocular" acrodermatitis chronica atrophicans
Borrelia-Abs: IgM+ (64 U/ml); IgG+ (>100 U/ml); IgG immunoblot + (20 points)



Multilocular acrodermatitis chronica atrophicans Generalized multilocular erythema migrans



FF, 62
A private dermatologist 
made a biopsy under the 
clinical diagnosis of 
"infiltration on the right 
thigh", reported externally 
as atypical lymphoid 
proliferation, consistent 
with specific manifestation 
of B-CLL.
History of B-CLL (1st 
diagnosis 4 years before 
presentation, stage Binet A 
/ Rai 1, del 13q14, IgHV 
mutated (no treatment 
needed).
A  new biopsy is taken.





CD5 CD20 CD23CD3

Erythema migrans
with specific infiltrate of B-CLL
PCR on lesional tissue positive for Borrelia



Nipple: 4 cases
Scrotum: 2 cases

(at present: 18 cases)



Clinical presentations of Borrelia lymphocytoma



FF, 83
Since approximately 5 months skin 
lesions on the left thigh. An external 
biopsy was reported as "lichenoid 
inflammation, suspect for 
peripheral T-cell lymphoma, NOS".
A new biopsy is taken.



CD19 CD3

KappaLambda

Borrelia pseudolymphoma
(PCR positive on lesional tissue)



Borrelia infections
• Different clinical presentations are associated with different species of 

Borrelia; some presentations observed in Europe are not seen in 
American patients

• Conventional Lyme disease (B. burgdorferi) is characterized by erythema 
migrans at the site of tick bite, malaise, muscle and joint pain; later 
symptoms include neuroborreliosis, arthritis, involvement of other 
internal organs

• The most common presentation in Europe is erythema migrans, often 
uncomplicated; Borrelia lymphocytoma represents an unusual early 
Borreliosis; acrodermatitis chronic atrophicans and "fibroid nodule" are a 
manifestation of late Borreliosis; both are caused by B. afzelii and B. 
garinii



Spirochetal infections

Syphilis (Treponema pallidum) Lyme disease (Borrelia, several species)

(Source: Encycl. Britannica) (Source: Semantic scholar)



• Primary syphilis: ulceration and diffuse dermal infiltrate of lymphocytes, histiocytes, and plasma 
cells. Endothelial swelling. Large numbers of Treponema pallidum spirochetes detected by 
immunohistochemical staining.

• Secondary syphilis: great variability in the histopathological pattern, reflecting the variable 
clinical appearance of the disease. The epidermis may be normal, psoriasiform, necrotic or 
ulcerated. The infiltrate can be perivascular, lichenoid, nodular, or diffuse, and is composed of 
lymphocytes, histiocytes, and plasma cells. Older lesions of secondary syphilis may be 
granulomatous and can resemble granulomatous dermatoses. Endothelial swelling and vascular 
proliferation can be seen. Spirochetes are identified by immunohistology in the majority of 
cases (sometimes only a few microorganisms visible).

• Lues maligna: pattern(s) similar to secondary syphilis.

• Tertiary syphilis: tuberculoid granulomas (with or without caseation) together with plasma cells. 
Endothelial swelling is evident. Spirochetes may be difficult to identify.

Syphilis – Histopathological features



1973 1983 2020



Secondary syphilis - The Great Mime
• Psoriasis-like
• Pityriasis rosea-like
• Pityriasis lichenoides-like
• Viral exanthemas-like
• Drug eruptions-like
• Lichen planus-like (lichenoid syphilis)
• Figurate erythema-like
• Disseminated granuloma annulare-like
• Palmoplantar syphilid
• Condyloma acuminatum-like (condylomata lata) / Mucous patches
• Mycotic infections-like
• Alopecia syphilitica (non-scarring alopecia)
• Atopic dermatitis / diaper dermatitis (congenital syphilis)
• Acquired cutis laxa
• Anetoderma
• Hypomelanosis (leukoderma syphiliticum)
• Necklace of Venus
• Corona veneris along the hairline
• Pseudolymphomatous syphilis



TP

Secondary syphilis – Exanthema
Asymptomatic viral exanthema-like clinical 
presentation.
The inflammatory infiltrate may be very 
sparse; plasma cells may be only a few (or 
absent).
Number of spirochetes detected by 
immunohistology variable; may be only a few.



Secondary syphilis –
Psoriasiform/Lichenoid

Superficial or superficial and deep, sometimes 
partly granulomatous.
When superficial, it may mimic the 
histopathological features of mycosis 
fungoides; presence of plasma cells represents 
a clue (but they may be just a few or even 
missing, particularly in HIV+ patients).



Secondary syphilis –
Granulomatous

Granulomas (mostly epithelioid) may be 
observed in almost any type of secondary 
syphilis.
Variable numbers of plasma cells.
Spirochetae may be only a few.



Secondary syphilis – Patterns of staining for T. pallidum



FF, 25
Verrucous perianal tumor of unknown duration. No other skin lesions; 
no other complaints.
The lesion is removed surgically.



TP

TP

Secondary syphilis
HPV-PCR: negative



FF, 86

Itchy lesions on the trunk present for 2 weeks.

DIF positive at the dermo-epidermal junction (IgG).
BP180 & BP230: 1 (normal).

ANA negative; Ro52-Abs+ .



Widespread herpes simplex-1 infection
PCR positive for HSV-1.

Within 17 days almost CR with symptomatic local treatment.

No onset of new cutaneous lesions.

In this case positive DIF and Ro-52 Abs represent a non-specific, 
yet confounding factor – any laboratory report (positive or 
negative) should always sbe put into clinical perspective.

Herpes simplex infection in the elderly and immunosuppressed 
individuals presents oft with unusual/persistent clinical features.



M, 63
History of stem cell transplantation 3 months before presentation (essential 
thrombocythemia with post-ETH myelofibrosis), and of cutaneous GVHD (grade 
1, CR after local steroids). Immunosuppression with cyclosporin. Perianal lesion 
detected during hospitalization (duration unknown) and biopsied under a 
suspect clinical diagnosis of SCC.



Vegetating Herpes simplex
(HSV2+ by PCR)

1 month laterTime of biopsy



Herpes simplex infection – atypical presentations

Usually in immunocompromised patients or in the elderly ("immune senescence"). May persist for long time and/or 
respond poorly to treatment. Often biopsied; histopathological features may be deceptive.



Herpes zoster with vasculitis



F,, 31
History of atopic dermatitis since childhood with 
multiple recurrences during the last 2 years. 
Sudden onset of rapidly expanding, partly crusted 
lesions on the face, neck and upper trunk.

Eczema herpeticum (HSV-1+)



Main poxvirus infections
• SSmallpox (variola orthopoxvirus): theoretically eradicated (two reference 

collections remain in the US and Russia)
• Vaccinia (vaccinia orthopoxvirus): used for smallpox vaccination
• Monkeypox (mpox) (monkeypox orthopoxvirus): systemic symptoms, a few to 

many papulo-pustules; smallpox vaccination protective
• Cowpox (cowpox orthopoxvirus): papule rapidly progressing to large ulcer; skin 

lesion arise after contact with infected animals (nowadays mostly cats)
• Orf (orf parapoxvirus): infection from sheep and goats; papule progressing to large 

erosive lesions
• Milker's nodules (paravaccinia parapoxvirus): clinically identical to orf, but infection 

from cattle (e.g., cows)
• Molluscum contagiosum (molluscipox): only in humans (akin to smallpox); common 

in children; in adults represents a type of STD



F, 20. Day 0

Day +14 (surgical debridement)

Cowpox
(electron microscopy and PCR+)



Cowpox – Historical perspective
• First "vaccination" (name deriving from latin vaccinus: of or 

related to cows)
• Farmers and people working regularly with cows who had 

contracted cowpox were spared during deadly smallpox 
outbreaks

• In 1774 the English farmer Benjamin Jesty inoculated his 
wife and two sons with cowpox during a smallpox 
epidemic (all survived)

• 20 years later Dr. Jenner inoculated people in a similar 
manner and took credit for the discovery





Molluscum contagiosum



Milker's nodule and orf show identical histopathological findings (epithelial hyperplasia, 
ballooning degeneration of keratinocytes); in early lesions intracytoplasmic eosinophilic 
inclusions may be seen.



Mpox



Monkeypox (mpox) shows balloning of keratinocytes with subsequent 
necrotic features of the epidermis and adnexal structures.

(Courtesy Prof. L. Requena, Madrid)





Enterovirus infection (mostly coxsackievirus A10, 
A16, A6); Self-limited (beware of risk groups such 
as neonates or immune suppressed individuals – it 
may cause life-threatening complications, 
particularly when caused by enterovirus 71; 
aseptic meningitis may be observed also in 
infections with coxsackievirus A16).
Intraepidermal blisters with marked inter- and 
intracellular edema; the inflammatory infiltrate 
may contain numerous neutrophils.

Hand-foot-mouth disease



Mostly due to infection with human parvovirus B19; 
caused also by coxsackievirus B6, HHV-6 and EBV.
Edema and erythema of the hands and feet, 
especially the palms and soles, in association with 
petechiae and purpura. Self-limited; symptomatic 
treatment.
Histology shows dermal inflammatory infiltrates with 
hemorrhages, corresponding to the purpuric clinical 
appearance. No evidence of a leucocytoclastic
vasculitis.

Purpuric gloves and socks syndrome





Parvovirus B19 infection
Clinically more than the 

"socks and gloves" pattern



Covid-19 infection and Covid-19 vaccination
• CCovid-19 infection: chilblain-like lesions, palpable purpura, 

exathema, urticarial eruptions, other; remarkably, in one study 4 
of 5 cases with positive electron microscopy were negative for 
the nasopharyngeal RT-PCR test for COVID-19

• Covid-19 vaccination: spongiotic reactions ("vaccine-related 
eruption of papules and plaques"), lichenoid dermatitis, urticarial 
reactions, bullous reactions, neutrophilic dermatosis, 
leukocytoclastic vasculitis, chilblain-like lesions, hypersensitivity 
reaction, disseminated intravascular coagulation (rare), other

• Histopathology: broad spectrum of presentations related in part 
to the clinical aspects



(Courtesy Prof. L. Requena, Madrid)

Chilblain-like lesions in Covid-19 infection show similar histopathological findings as 
conventional chilblain (and chilblain LE).









Disseminated intravascular coagulation

Hypersensitivity reaction



Superficial bacterial infections

• FFolliculitis and furuncles: infection starting in a hair follicle, 
subsequently eventually forming an abscess; histology shows a 
follicular and perifollicular suppurative reaction (the hair follicle may 
be completely destroyed by the inflammation in late lesions)

• Impetigo: solitary, localized or generalized lesions with yellowish crust; 
lesions may become more widespread in bullous impetigo (due to S. 
aureus phage group II, responsible also for SSSS); histology shows 
subcorneal collections of neutrophils; bacteria may be visible

• Ecthyma: similar to impetigo but with superficial necrosis resulting in a 
hemorrhagic crust; histology non-specific (presence of bacteria over a 
necrotic area may suggest the diagnosis)



November 10 November 18

On control visit further 
worsening; fever (39°).

Herpes simplex and 
varicella/zoster virus PCR 
negative.

Bacterial smear: 
staphylococcus aureus.

Sent to the pediatric 
department; admitted as 
in-patient.

Antibiotic treatment (i.v. 
cefuroxim) and i.v. 
antihistamines.

Rapid improvement, 
discharged from the ward 
after 6 days with oral 
antibiotics for further 4 
days.



Generalized necrotizing folliculitis
("eczema staphylococcatum")



Eczema "molluscatum"

Eczema "staphylococcatum" Eczema "vasculiticum"

Eczema "herpeticum"



M, 72 with B-CLL
(Consultation Dr. Spaun, Aalborg, Denmark)

Trichodysplasia spinulosa



In immunocompromised patients; 
caused by trichodysplasia spinulosa 
polyomavirus (TSPyV) / human 
polyomavirus 8



F, 36
HIV infection (CD4+ cell count: 132)

HIV-associated eosinophilic folliculitis



Papular dermatitis of AIDS Psoriasiform dermatitis of AIDS



MM, 53
Skin lesions progressively enlarging for the last 6 days, 
starting on both feet. One day fever (39,7°), 
subsequentely normal body temperature. Managed by 
the GP with prednisone 100mg/d for 3 days.

Leucocytes 22.39++; CRP 271,9++

Admitted as in-patient; two biopsies are taken.



Bullous impetigo
complicated by erysipelas on the right leg
ASL: 1335+; bacterial culture (foot): S. aureus
Marked clinical and serologic improvement under antibiotic treatment



Widespread bullous impetigo





FF, 69
In-patient at another hospital for renal transplant 
rejection, managed during the last 1 ½ weeks with 
systemic steroids.

Onset of ulcerated lesions on the lower extremities soon 
after starting treatment.

A biopsy is taken.



Overlap impetigo / ecthyma
Bacterial culture: S. aureus



Impetigo, overlap impetigo/ecthyma, and ecthyma – one disease



Impetigo, bullous impetigo & ecthyma
Variable clinical presentation; widespread bullous impetigo may be 
misinterpreted as TEN.
Neutrophil-induced acantholysis visible only (and not always) in intact blisters.
Number of bacteria on H&E highly variable (from none evident to masses).
Ecthyma represents a necrotic variant of impetigo.



Staphylococcal scalded-skin syndrome 
• Due to S. aureus phage group II producing exfoliative toxins (A and B) 

targeting desmoglein 1
• In infections of mucosae or surgical wounds toxins enter the circulation 

(toxemia), resulting in SSSS; in superficial skin infections local production 
of toxins results in bullous impetigo

• SSSS rare in adults; usually immunosuppressed patients and/or patients 
with renal insufficiency; staphylococcal septicemia may occur in adults and 
may be fatal (risk of death for SSSS: <5% in children, >60% in adults)

• Histology of SSSS; subcorneal blister without inflammatory cells; few 
acantholytic cells, sparse or absent dermal inflammatory infiltrate; 
negative immunfluorescence

• In adult patients with septicemia concomitant features of septic vasculitis





Blood culture: 
Staphylococcus 
aureus.
Transferred to the 
intensive care unit; 
surgical revision, 
wound care, systemic 
support.
Died three days after 
presentation.

Staphilococcal scalded skin syndrome

Septic vasculitis

M, 74





F, 26
According to the patient onset of localized skin lesions on the right ankle 
one day after intake of salicylic acid and mefenamic acid.
A biopsy is taken.



Day 1: The patient presents to the out-patient 
service. Skin changes on the right ankle one day 
after intake of salicylic acid and mefenamic acid.

CClinical diagnosis:: Drug eruption; ddx: arthropod 
bite reaction.

Salicylic acid and mefenamic acid are substituted 
with paracetamol; treatment with anti-histaminic 
(loratadin); appointment for allergy tests two 
months later.

The patient gets an appointment next day for a 
punch biopsy and a picture (operating room and 
photographic laboratory already closed).

Day 2: Punch biopsy & picture taken. 

Histological diagnosis (day 7): consistent with an 
arthropod bite with intravascular thrombi 
(venomous bite).





DDay 1: The patient presents to the out-patient service. Skin changes on the right ankle 
one day after intake of salicylic acid and mefenamic acid.
CClinical diagnosis: Drug eruption; ddx: arthropod bite reaction.
Salicylic acid and mefenamic acid are substituted with paracetamol; treatment with 
anti-histaminic (loratadin); appointment for allergy tests two months later.
The patient gets an appointment next day for a punch biopsy and a picture (operating 
room and photographic laboratory already closed).
DDay 2: Punch biopsy & picture taken. 
HHistological diagnosis (day 7): consistent with an arthropod bite with intravascular 
thrombi (venomous bite).

DDay 14:  The patient presents again to the hospital (general admission) with fever.
Diagnosis: fever of unclear cause (salicylic acid and mefenamic acid had been taken 
because of fever and headache, now persisting for >3 weeks). The patient says that the 
skin lesions became worse on paracetamol and there was no improvement with anti-
histaminic. Treatment with changed to metamizole, and admission to another hospital 
(no free beds).



DDay 1: The patient presents to the out-patient service. Skin changes on the right ankle 
one day after intake of salicylic acid and mefenamic acid.
CClinical diagnosis: Drug eruption; ddx: arthropod bite reaction.
Salicylic acid and mefenamic acid are substituted with paracetamol; treatment with 
anti-histaminic (loratadin); appointment for allergy tests two months later.
The patient gets an appointment next day for a punch biopsy and a picture (operating 
room and photographic laboratory already closed).
DDay 2: Punch biopsy & picture taken. 
HHistological diagnosis (day 7): consistent with an arthropod bite with intravascular 
thrombi (venomous bite).

DDay 14: The patient presents again to the hospital (general admission) with fever.
Diagnosis: fever of unclear cause (salicylic acid and mefenamic acid had been taken 
because of fever and headache, now persisting for >3 weeks). The patient says that the 
skin lesions became worse on paracetamol and there was no improvement with anti-
histaminic. Treatment with changed to metamizole, and admission to another hospital 
(no free beds).

DDay 15:  Neisseria meningiditis detected in blood culture; therapy changed to 
ceftriaxone 2x2g i.v.
Request of post-exposition prophylaxis with ciprofloxacin 1x500mg for everybody who 
had contact with the patient.



Septic vasculitis



F, 88

Septic vasculitis



FF, 55
History of monophasic 
synovial sarcoma of the right 
foot 31 months before 
presentation (amputation of 
the distal right lower leg). 
Metastases in the lung, right 
tibia, right inguinal lymph 
nodes. 

At present treated with 
ifosfamide.

Sudden onset of 
erythematous lesions on the 
right upper leg. Fever, 
neutropenia. CRP: 104.3 
mg/L (-5); Leukocytes: 0.30 
109/L (4.4-11.3).

Two biopsies are taken to 
rule out a cutaneous 
metastasis of synovial 
sarcoma.







Erysipelas
complete remission after piperacillin/tazobactam therapy



M, 63
According to the patient recurrent skin 
lesions on the right leg for 
approximately 10 years (3x/year), 
accompanied by fever, diarrhea and 
malaise. 
A biopsy is taken.



Recurrent erysipelas



M, 35 with recurrent episodes of itching skin rash over the 
°C), general malaise, 

back pain and bilateral inguinal lymphadenopathy. The 
attacks had occurred 3-4 times/year for the last eight years. 
DNA analysis revealed a missense mutation in the NLRP3 
gene (Leu677Pro) (mutations in the NLRP3 gene are linked 
with cryopyrin-associated periodic syndrome – CAPS).
Reassessment of the medical history raised the suspicion of 
recurrent erysipelas of the buttocks. Culture of the 
perineum yielded group C haemolytic streptococci. The 
patient received eradication treatment with 10 days of 
clindamycin (600 mg three times a day). In the three years 
following, no new episodes of fever or skin lesions 
occurred. 

502 patients with erysipelas (357 single episode; 145 
recurrent erysipelas).
Erysipelas in the lower limbs had the greatest propensity of 
recurrence. Lymphedema was the most prominent risk 
factor for recurrence.



Histopathology: Variable amounts of neutrophils, subepidermal edema, extravasated erythrocytes



Erysipelas 
• Bacterial infection of the dermis and subcutaneous fat 

(streptococcal, sometimes other microorganisms) (the distinction 
of erysipelas from "cellulitis" in my opinion not meaningful)

• The inflammatory infiltrate is composed mostly of neutrophils in 
variable number (from sparse to abscess formation); variable 
edema (when marked may confer a bullous clinical appearance) 
and hemorrhage (a few extravasated erythrocytes almost always 
present, may be markedly hemorrhagic in some cases)

• Bacteria are not seen on histopathological sections
• In some cases may progress to necrotizing fasciitis (necrotizing 

fasciitis and Fournier gangrene begin mostly de novo)



F, 46
Short after removal of a condyloma by electrocoagulation swelling and redness of 
the left labium majus, mons pubis and gluteal region. No improvement with 
antibiotic treatment.
A biopsy is taken.



Fournier gangrene



3093 males
131 females

6152 reported cases; 1220 deaths (19.8%)



1990 cases; 249 deaths (12.5%)

41 cases; 13 deaths (31.7%)

Negative predictive factors:
High postoperative lactate 
(survivors: 1.8±0.9; nonsurvivors: 5.8±4.3; p=0.016)
Low initial albumin levels
(survivors: 3.2±0.8; nonsurvivors: 2.4±0.5; p<0.001)



(Courtesy H. Kutzner, Friedrichshafen)

Bacillary angiomatosis
(Bartonella henselae [causing also cat-scratch 

disease], Bartonella quintana)
In immunocompromised patients, particularly 
those infected with HIV. May resemble pyogenic 
granuloma clinically. Histopathologically, 
proliferation of vessels admixed with neutrophil-
rich inflammatory infiltrate. Bacteria present as 
clumps of granular material and can be detected 
by immunohistochemistry. Can be managed by 
doxycycline plus rifampin.



M, 47

Tropical phagedenic ulcer
(culture: Ps. Aeruginosa)



Tropical phagedenic ulcer
• More common in tropical climate
• Several microorganisms can be 

responsible for the same clinical 
presentation 

• Usually after minor trauma
• Prolongued antibiotic treatment; 

Local antiseptics; Surgical
debridement, grafting, 
sometimes amputation

• SCC may develop in long-standing 
ulcers



Ann Surg 1958

Most authors agree that the condition is 
almost exclusively one of the indigenous 
populations, but its importance to 
expeditionary forces must not be 
overlooked. (…) An important etiologic 
factor is the appreciable lack of 
footwear in underdeveloped and
underprivileged areas.



F, 45
During  holiday in 
Croatia fever, 
nausea, vomit and 
diarrhea. Two days 
later itchy  
exanthema. 
Bilateral inguinal 
and axillary 
lymphadenopathy.

Comes after 
returning from 
Croatia with 
persistent skin 
lesions (pictures 
taken 9 days after 
onset of first 
symptoms).

Two biopsies are 
taken (one from a 
necrotic and one 
from a papular 
lesion).







Rickettsiosis

Tache noire

Exanthema



Rickettsial infections (spotted fever group)
• Tache noir at bite site(s) (can be multiple)
• Flu-like symptoms including fever, chills, weakness, vomit, 

diarrhea and achy muscles
• Subsequent maculo-papulo-(vesicular) rash on the entire body
• Mild course (resolves in 2-3 weeks if untreated); excellent 

prognosis 
• Tache noire: superficial coagulative necrosis with variable 

inflammation (necrosis may be absent in early lesions)
• Maculopapular lesions: usually features of small vessel vasculitis 

(hypersensitivity-like reaction in my limited experience)



Mycobacterial infections 

• Cutaneous lesions seen mostly in atypical mycobacteriosis (mycobacteria 
other than TBC – MOTT)

• Cutaneous lesions of TBC nowadays rare in wealthy countries; leprosy still 
common in endemic countries

• Mostly characterized by granulomatous inflammation with or without 
caseotic areas; epithelioid (sarcoidal) granulomas typical of tuberculoid 
leprosy

• Fite-Fandango enzymatic stain highlights the microorganisms in purple 
and is superior to Ziehl-Neelsen; on the other hand, particularly in MOTT 
infections the number of microorganisms is often too low to be visible – 
molecular tests represent the standard for precise characterization



Cutaneous tubercolosis
• DDirect inoculation (tuberculous chancre, tuberculosis verrucosa cutis) – 

neutrophilic abscess surrounded by a granulomatous infiltrate
• Secondary TBC (orificial TBC; scrofuloderma over infected tissues, usually lymph  

nodes or bones) – extensive caseation necrosis, comparatively few histiocytes
• Lupus vulgaris (hematogenous dissemination) – tuberculoid granulomas with 

little or no caseation; lymphocytes, plasma cells
• "Tubercolids" (cutaneous immunologic reaction to TBC elsewhere in the body; 

circulating antigens or small numbers of embolizing dead microorganisms); 
papulo-necrotic; lichen scrofulosorum; erythema induratum Bazin (in several 
cases not related to TBC) – vasculitic changes with variable necrosis; 
(periadnexal) tuberculoid granulomas in lichen scrofulosorum

• Complication at the site of vaccination (local infection causing tuberculoid 
granulomas with minimal caseation necrosis)





Scrofuloderma



Lupus vulgaris



Case courtesy Dr. C. Cota (Roma)
Tubercolids – Lichen scrofulosorum





Atypical mycobacteriosis
• Usually granulomatous infiltrates without prominent necrosis; 

extensive necrosis observed in Buruli ulcer (M. ulcerans) 
(encountered in Central and West Africa, New Guinea, 
Australia, Southeast Asia, Mexico, and Japan)

• Clinically sometimes sporotrichoid pattern, particularly in M. 
marinum

• Usually few microorganisms (if any) detectable with 
conventional stainings; more abundant in M. ulcerans

• Molecular tests allow to characterize the responsible 
microorganism with precision



Atypical mycobacteriosis



F, 37
History of tattoo 4 months 
before presentation. 
According to the patient 
onset of skin lesions on and 
near the tattoo a few weeks 
afterwards, slowly growing.

Atypical mycobacteriosis
(M. avium)



M, 71
Lesions on the abdomen and 
pectoral regions ("lilac ring"-
like) for 5-6 years. Previously 
treated with doxycycline for 
erythema migrans (no 
improvement).
A biopsy is taken under the 
clinical diagnosis of morphea.



Reported as
consistent with 

morphea



5 months later

Reported as
consistent with morphea



3rd biopsy (5 months after 1st presentation)



1st biopsy (stained retrospectively) 2nd biopsy



Tubercoloid leprosy
On questioning, the patient said that he spent every year several months in South America (Brazil, Paraguay)



Optimal site for biopsy

Indeterminate leprosy (I) Centre of the lesions or (better) centre 
of the anaesthesic area 

Tuberculoid leprosy (TT) 
borderline tuberculoid 
leprosy (BT)

Infiltrated margin of the lesion

Borderline lepromatous 
leprosy (BL) and 
lepromatous leprosy (LL)

Centre of the macule or nodule

Type 1 reaction (T1R) Most oedematous and infiltrated area

Erythema nodosum 
leprosum (ENL)

Centre of the nodule; deep biopsy 
including subcutaneous fat



Tuberculoid leprosy Lepromatous leprosy

Th1 response

Localized disease

Asymmetric distribution

Epitheliod granulomas (tuberculoid granulomas) 
with few/no bacilli

Th2 response

Systemic disease

Symmetric distribution (hematougenous spread)

Macrophages & granulomas (lepromatous 
granulomas) with many bacilli

Ridley and Jopling classification



F, 29 Leprosy (lepromatous)



F, 63
20-year history of itchy skin 
lesions. 

S100





MM, 52

Itchy, 
generalized, 
slowly growing 
hyperpigmented 
lesions for the 
last 6 months.

A biopsy is taken.



Reported as: 
Consistent with a chronic eczematous dermatitis

Mycologic investigation: negative.
PAS staining on biopsy: negative.
Discharged with the diagnosis of chronic 
eczematous dermatitis. Treatment with local 
steroids. No further appointments.



Comes back 3 months later

Repeated mycologic investigation: Positive culture for Tr. Rubrum. HIV+. 
Treated with terbinafine 250 mg 1x/d; marked improvement at an appointment 2 months later (culture negative).



Generalized rubrophytosis

1st presentation 3 months later

First culture negative.
PAS staining repeated on 16 sections (13 sections stained retrospectively 
after the result of the positive culture…); only 2 suspicious structures 
visible on a single section.



Bullous epidermomycosis



Bullous epidermomycosis Bullous arthropod bite reaction Bullous erysipelas Bullous drug reaction

Main vesicular lesions due to pronounced papillary dermal edema

Infiltrate usually superficial; 
PAS+ hyphae in the horny 
layer

Infiltrate superficial and 
deep, usually relatively 
dense; several eosinophils 
(and neutrophils)

Infiltrate usually sparse, 
superficial and deep, with 
interstitial neutrophils

Infiltrate of variable density, 
may be superficial and 
deep, with neutrophils and 
eosinophils



Majocchi granuloma



(Courtesy L. Requena, Madrid)

Mucormycosis
(phycomycosis, zygomycosis)

Rare, aggressive opportunistic fungal infection.
Growth within the lumen and walls of major 
blood vessels, resulting in thromboembolism 
with ischemia and necrosis.
Clinical variants: rhino-orbital-cerebral (70-100% 
mortality), pulmonary, cutaneous (5-10% 
mortality), gastrointestinal, and disseminated.
Therapy: systemic antifungals and surgical 
debridement.

(Courtesy H. Kutzner, Friedrichshafen)



Aspergillus sepsis
Aspergillus is a ubiquitous microorganism. Infection mostly in 
immunocompromised patients. In sepsis microorganisms within the 
blood vessels and free in the dermis and subcutis.



Mycetomas and botryomycosis
• MMycetoma:: chronically discharging cutaneous infection with multiple sinus tracks, mostly confined to tropical 

countries; caused by bacteria (actinomycetoma) or fungi (eumycetoma)
• Actinomyceticc mycetoma:: skin involvement rare, due to direct inoculation; abscess and colonies (granules) 

with radiating filamentous bacteria at the border
• Eumycetoma:: caused by various fungi; different species show grains of different color

• Botryomycosis:: basophilic granules composed by nonfilamentous bacteria, usually with a surrounding PAS+ 
eosinophilic zone, embedded within suppurative inflammation ("bacterial pseudomycosis")

• Splendore-Hoepplii phenomenon:: eosinophilic fringe around clumps of parasites



Eumycetoma
PAS



Actinomycetoma
Gram



Botryomycosis
Splendore-Hoeppli phenomenon 
(eosinophilic fringe around clumps 
of parasites)



Botryomycosis

Gram



Lobomycosis
• Lacazia loboi, extremely slow-growing fungus endemic in some countries 

(esp. amazonas regions) and also affecting marine and fresh-water 
dolphins

• In endemic countries infection from soil and vegetation through skin
injuries; reported in travellers to endemic countries or in those who had
contacts with affected dolphins; disease in immigrants from endemic
Countries may become evident several years after infection

• Prolonged incubation period (months / years)
• Slow-growing papules, nodules, or plaques of various sizes with smooth or 

verrucous surface; localized and (rarely) disseminated forms
• Round intracellular yeast of 6-12 nm in diameter; occur typically in linear 

or radiating chains of 2-20 organisms
• Lacazia loboi doesn't grow in culture





Pilot's wheel

Paracoccidioidomycosis

Blastomycosis

Alternaria

Cryptococcosis



F, 61 with "Irritated angioma"
on the neck. 
Patient originary from Austria; Works as a farmer 
in a rural area; no history of trips in tropical 
countries (as a matter of fact, no history of any 
trip in any Country).

Chromoblastomycosis



Chromo(blasto)mycosis

• Mycotic infection of skin and subcutaneous tissues caused by
saprophytic, pigmented fungi present in soil and plant debris

• Mostly in tropical or subtropical climates, often in rural 
areas; Occupational hazard in rural workers in endemic 
Countries

• Rarely presents as phagedenic ulcer
• Round, thick-walled, 5–12 m dark golden particles (sclerotic 

bodies, muriform cells, medlar bodies), mostly within 
histiocytic giant cells



M, 51 
History of melanoma stage IV with 
multiple metastases in CNS, lymph 
nodes, liver, lung, pancreas, skin.

Partly suppurartive lesions on the 
left groin for some weeks.

Trip to Dominican Republic 28 
years before, no other trips to 
tropical Countries.

Paracoccidioidomycosis ?



Dear Lorenzo
I agree that, considering all the big ones: para, blasto, lobo and prototheca, this one looks more like paracocci. What I barely see is 
budding. Budding helps, especially if the neck of the bud is thin. Also, look on the special stains for yeast of all sizes, big ones and small 
ones: that also favors paracocci. I will show the pictures to my colleagues from path tomorrow.
Best regards, Paco

Taking the history we found out that the patient was in the Dominican Republic, but it was 28 years ago.

That is very interesting. One infection common in the Dominican Republic is CConidiobolomycosis (common is kind of relative). I thought 
about it when I saw the eosinophils. Paracocci do not have hyphae. Let me consult with a micologist friend from Mexico. Keep you 
informed.
Regards, Paco

My Mexican friend says it is rare to have round big cyst in conidiobolomycosis and mostly are big hyphae similar to mucor. Based on 
morphology, blasto and less likely crypto. He added a fungus I never heard before,  Emmonsia crescens or E. parva. I really hope 
something will grow on culture. 
Regards, Paco

I received the results of culture, which are quite surprising: only Trichopyton rubrum was growing. Have you ever seen such a 
discrepancy - and do you have some kind of explanation?

Never, but fungi are a never ending story
Regards, Paco



Tr. rubrum



The skin biopsy specimen from this patient 
demonstrated many thick walled, small, round 
cells in the dermis with a few single buds and 
bizarre hyphae



Cutaneous leishmaniasis
• Leishmaniasis is becoming more frequent in non-endemic Countries due to 

travelers, refugees, troops stationed in endemic areas
• Europe: "old-world" leishmaniasis (L. tropica)
• Acute ("oriental boil", "Aleppo boil"), chronic (may mimic a variety of skin 

conditions), disseminated (anergic hosts)
• Lesions usually solitary on exposed surfaces
• Histopathological features may be partially overlapping with those of syphilis 

(granulomatous infiltrate with plasma cells)
• Intracytoplasmatic microorganisms usually easily found, but may be present 

only focally (check especially the subepidermal histiocytes in the center of the 
infiltrate)

• Must be differentiated from other intracytoplasmatic microorganisms (e.g., 
histoplasmosis – different clinical setting)



Cutaneous leishmaniasis
• Endemic in many countries in four continents
• Several cases in immigrant patients
• Transmission requires presence of infected sandflies

Source: https://www.researchgate.net/figure/a-Status-of-visceral-leishmaniasis-in-the-world-b-Status-of-cutaneous-leishmaniasis_fig2_350687464





• Mostly solitary lesions on exposed skin (sand flies' bite)
• Histiocyte-rich inflammation with plasma cells
• Most microorganisms are found in the subepidermal 

area, located within the cytoplasm of the histiocytes



M, 18





Histoplasmosis



HistoplasmosisLeishmaniasis Cryptococcosis



"Cryptococcoid" neutrophil inclusions





Arthropod-induced diseases & infestations
• AArthropod bites: one of the most common skin conditions with protean clinical presentation, rarely 

biopsied if not clinically atypical / therapy-resistant
• Scabies: the finding of intracorneal material of sarcoptes scabiei is pathognomonic, but the parasite is 

rarely found in biopsies
• Larva migrans: acquired mostly on sandy beaches; cases described recently in non-tropical countries 

(including Austria); parasites almost never found in biopsies 
• Tungiasis: parasites enter the skin from the soil, mostly at acral sites; in marginalized, resource-poor 

populations in the Caribbean, South America and sub-Saharan Africa, and in travelers from endemic 
countries

• Myiasis: fly larvae that grow inside the host; mostly in tropical regions
• Sparganosis: endemic in many countries, particularly in Southeast Asia and Eastern Africa; infection by 

ingesting raw or undercooked meat of infected animals (e.g., snakes, frogs), or by drinking untreated 
water

• Filariasis: particularly in Southeast Asia; transmitted by infected mosquitoes 
• Cercarial dermatitis: swimmer's itch: cercariae do not survive in the skin and die; schistosomiasis: cercarial 

dermatitis followed by hematogenous infection of urinary tract and/or intestine with deposition of eggs



Scabies
The intracorneal parasite rarely found in histopathological sections
Large numbers of dermal eosinophils are a clue to scabies (but can be observed also in other conditions)



NNorwegian scabies
Epidermal features of lichen simplex chronicus; focal 
parakeratosis.
Mites invariably present, usually in large numbers.



Larva migrans
The intracorneal larva almost never found in 
histopathological sections (it is somewhere beyond 
clinically visible lesions – erratic path of the larvae)
In the dermis features of a local hypersensitivity 
reaction (arthropod bite-like)



F, 46

Autochthonous (Austrian) larva migrans



Most common cause of creeping eruption (CE):
Ancylostoma braziliense

Other causes of creeping eruption:
Human nematodes
- Intestinal hookworms (A. duodenale, Necator  americanus), transient CE called ‘ground itch’ where the 
larva penetrates
- Strongyloides stercoralis: urticarial CE with a migration of several centimeters per hour (larva currens).
- Loa-loa: very fast CE, usually associated with other symptoms: oedema de Calabar, ocular infestation
Non-human nematodes
Gnathostoma is almost restricted to Asia and its characteristic sign is migratory eosinophilic panniculitis
Others
fasciola (Trematodes), myiasis linearis migrans (Gasterophilus and Hypoderma) and creeping hair



Tungiasis



Myiasis



Scabies

Larva migrans Tungiasis

Onchocerciasis

Some arthropods and parasites found in the human skin
Scabies and larva migrans show rarely intracorneal material (eggs, feci and/or parts of the organism). Tungiasis may be intraepidermal, 
intradermal or both. Ticks are rarely encountered on histopathological sections and may be attached to the skin or show intradermal remnants 
of the arthropod. Onchocerciasis shows parasites within subcutaneous abscesses. Myiasis shows larvae in the dermis and/or subcutis. 
Sparganosis shows portions of worms within abscesses. Filariasis presents with degenerating filaria surrounded by inflammation.

TickMyiasis

Sparganosis Filariasis





Demodex folliculorum – an ubiquitous organism
To my eyes not associated with a specific disease in immune competent 

patients, but may "trigger" cutaneous inflammation in given patients



Often a chance finding without inflammation; sometimes with variably dense inflammation of hair follicles



Cercarial dermatitis (swimmer's itch)
• Penetration of the cercariae into the skin (in search of a place

to mature…)
• Some cercariae do not survive in humans and die in the skin 

(swimmer's itch – not a disease of tropical countries only!)
• In tropical Countries schistosomiasis (several types of 

Schistosoma): cercarial dermatitis is followed by 
hematogenous infection of urinary tract and/or intestine with 
deposition of eggs (found in urine and stools); chronic 
infection may be lethal

• Estimated number of affected persons: >230 x106





Trichobilharzia ocellata

Within a few days >50 patients 
attended the outpatient service of 
the Department of Dermatology 
because of an itchy dermatitis 
arising soon after swimming in 
Styrian lakes.
Cercariae of Trichobilharzia 
ocellata found in 7/33 lakes 
around Graz.



Infectious diseases & infestations
• A broad spectrum of diseases caused by viruses, bacteria, rickettsiae, 

spirochetae, fungi, algae, protozoa, helminths or other microorganisms / 
parasites, ranging from local cutaneous infection to generalized, life-threatening 
disorders

• Several histopathological patterns including different types of granulomatous 
inflammation, suppurative infiltrates, vasculitis and obstructive vasculopathy, 
and/or inflammatory infiltrates reach in plasma cells, neutrophils and/or 
eosinophils

• Sometimes "invisible" dermatosis (e.g., erythrasma, pityriasis versicolor, some 
dermatophytoses, pitted keratolysis)

• Sometimes fibrosing "pseudotumors" (e.g., fibroid nodules in acrodermatitis 
chronica atrophicans)

• Immunohistology available for some microorganisms, molecular tests for many - 
yet not widely available, expensive, and often not necessary


